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Number 1 on your Feedback card 


Letters 


Ronald Schmidt WASQBA, Garland 
TX Back in 1973, I paid $73 for a life¬ 
time subscription to 73 Magazine. That 
was one of the best investments I have 
ever made.'Nuff said. 

Max Holland W4MEA, Hixson TN I 
really like hamfests. The first one I at¬ 
tended took place in 1955 in Dayton, 
Ohio, in the halls and lobby of the Bilt- 
more Hotel, Leo Meyerson of World 
Radio Laboratory played the electric 
organ for entertainment. 

I attend approximately 10 hamfests 
per year. Sometimes I have found 
some real bargains. Most of the bar¬ 
gains are products manufactured by 
the AS IS Company. As an example: 
At the Dayton Hamfest I brought a 
receiver that was clearly marked AS 
IS. I only paid $2.00 for it. It didn't 
work, and some of the components 
looked burned, but it was a real bar¬ 
gain. At another hamfest I bought 
an AS IS printer for S5.00. When I 
got home, it didn't work either. 1 be¬ 
lieve I could fix most of these things if 
I had the technical manuals. Does 
anyone know the address of the AS IS 
Company? 

Kent C. Babcock, Arcadia Ml I'm still 
a no-call, as I'm waiting for the study 
materials I ordered from 73. In the 
meantime. I'm listening to hams on a 
couple of communications receivers, 
and I must admit to being somewhat 
surprised at what I'm hearing, mostly 
on 14.313 MHz. I hope I can be assured 
that the vast majority of hams are as 
offended by this juvenile foolishness 

This brings me to my point. As a 
CBer, I have never heard anything 
worse on 27 M Hz than some of the crap 
I've heard from supposedly legitimate 
amateur radio operators. Wayne, keep 
that rolled-up newspaper handy and 
continue to swat those holier-than-thou 
hams who insist on calling CBers 
names over the back fence. 

• You also have my promise that when 
I do get my license I will do my best to 
uphold the standards of good amateur 
conduct on my part first and then worry 
about the practices of others. 

Thomas E. Durfee, Jr., WI8W, Big 
Rapids Ml I really enjoy reading 73, 
and I find that Wayne Green hits it right 
on the head when it comes to telling it 
like it is. He keeps telling me to get off 
my duff and write something, and by 
God that's just what I'm gonna do. 
Keep up the good work. 

Charlie NATDY, Raleigh NC I decided 
to take some of your advice and do 
something new and different tor a 
change over the past year. I have been 
reading 73 for about four years, and 
I've only been a ham for three years 
and four months. 

My first license was the Tech, and it 
took me about a year and a couple of 
months to upgrade to Extra. Hey, 
would you believe I am yet to make a 
code contact. Bet you the old-timers 
hated to hear that statement. 

Wayne, this is the first time I've writ¬ 
ten any known public media. I am now 
also taking a Spanish class, and I 


From the Hamshack 


joined OMIK this year and went to its 
convention in Charleston, South Caro¬ 
lina. I have participated in a number of 
Boy Scout activities with my son. which 
I never took the time to do before. I 
have gone out and bought fishing gear, 
which is something I always wanted to 
do, and would you believe that I am 
writing this letter with a new computer. 
Three weeks ago. Wayne, I did not 
know what DOS was; look at me now. a 
386 with the works! 

Dennis D. Spreng KBSIRY, Lake 
Crystal MN I wrote to you several 
months ago about how I was dissatis¬ 
fied with my job at the post office, and 
how your editorials had convinced me 
to change. For starters, I enrolled in an 
electronic communications course, 
passed my Novice exam, and started 
my own communications business. I 
am still working at the post office for 
now while I get things rolling. 

This has not been easy for me to do. 

I am typing this at 3:00 a.m. after 
working eight hours at the post office. 

1 have spent money to get started, but 
I believe it is worth it. You are ex¬ 
actly right about how making money 
means changing, and we are all basi¬ 
cally lazy and begrudge those who do 
work hard. People at work give me a 
hard time about this, but that is their 
problem. 

My business is just getting started. 

I am planning a direct mail program 
for later this month. I am a dealer for 
several antenna and radio lines. I also 
carry emergency vehicle products. I 
am even considering advertising in 731 
I am working hard at this career 
change, and your editorials are what 
got me started. I hope in a few years 
you can put my success story in your 
column. 

Jerry Wetzel W3DMB, Butler PA I 
have read your editorials since the ear¬ 
ly 1950s, so I have a general idea of 
your opinions as they have evolved 
over the years. Do you "worry" if any¬ 
one doesn't agree with what you write? 
(Fat chance!) Recently, the following 
editorial policy appeared in the local 
club newsletter. 

"It is very difficult for an editor to 
print any news if he is afraid of having 
someone disagree with his editorials. 
Therefore, in the future, any BCARA 
member who disagrees or is upset by 
anything that is in the Tell-A-Ham can 
bring his/her copy to the next regular 
meeting. The editor will have a pair of 
scissors and will cut out the offensive 
article from that person’s copy of the 
Tell-A-Ham." 

At 73, would you rather people who 

disagree cancel subscriptions, write a 

letter, or just steam (assuming they 
won’t change their mind)? 

.. , write, giving some rational reasons 
for disagreeing. I do my homework be¬ 
fore writing, so why shouldn't people 
who disagree do theirs, too? I'm al¬ 
ways open to new data and able to 
change my opinions if the data dic¬ 
tates. Wayne 

Clark J. Evans WA4DLL, Tampa FL 
WA4DLL asks us to print the following: 


Clark J. Evans. Sr., used amateur radio 
operators around the world to trace 
where the width (4'8V2') of the United 
States train tracks came from. Clark 
got interested in track gauge through 
his father, John T. Evans. Sr., who 
worked for the Pennsylvania railroad 
for 47 years. It took over six years of 
research to trace where standard 
gauge (4'8Vi!'') came from. 

The United States got the gauge 
from England because they built the 
first steam engine. England got it from 
the Roman chariot. The Romans got it 
from the Celts. The Celts got it from 
common horse sense. It is the width of 
two horse rumps standing side by side 
pulling a cart, wagon, or chariot. You 
always made the wagon, cart, or chari¬ 
ot a little smaller so it wouldn't get 
stuck in a narrow opening. 

Thanks to IK8HEP (Italy), IK8DXX 
(Italy). IK8BQE (Italy). IK8BLM (Italy), 
and GW0MAW (Wales). Thanks also to 
Joan and Betty Ruck of Altoona, Penn¬ 
sylvania. 

InSuk J. Granholm KA7TAG, Monett 
MO You write wonderful and enthusi¬ 
astic editorials! I especially enjoyed 
your information on Amelia Earhart. Al¬ 
though I have had my Novice license 
since 1984,1 have made just one con¬ 
tact. I got the license because I hap¬ 
pened to learn the code with my hus¬ 
band who was studying for his Novice 
license. Not being technically minded, 
much of the ham magazines do not 

Since I started reading my hus¬ 
band's 73 Magazine, your editorials 
have me fired up, and I intend to study 
and upgrade and become active. Like 
you. I have numerous projects going 
on. I have started writing and hope 
to be published again. I have also 
begun a book about my adoption and 
life in Korea and in America. Thank you 
for sharing your enthusiasm. May you 
live another 30 years to continue 
sharing it. 

Stephen D. Goff N8IVX. Bellevue OH 
This is in reference to a letter In the 
November 1991 issue by Mr. Bovee 
about repeater coordination. First and 
foremost, the FCC DOES NOT assign 
repeater frequencies. They also DO 
NOT initiate nor approve band plans. 
They authorize amateur frequencies in 
blocks, and it is the responsibility of 
amateurs to govern themselves in this 
regard. In Ohio, the recognized fre¬ 
quency coordination organization fol¬ 
lows the ARRL approved band plan. 
Not all states follow this same band 
plan, and unfortunately for Mr. Bovee’s 
group, neighbors of Ohio do not follow 
the same band plan, which renders 
useless many pairs that would be 
otherwise available. Different geo¬ 
graphical areas require (or desire) 
different uses of the available spec¬ 
trum. The situation that Mr. Bovee’s 
group has encountered is purely geo¬ 
graphic. The thought of one pair per 
band per individual/club has merit, 
with one exception; as more special 
interest groups are formed and want 
their "own” pair, will the idea of one 
pair per band PER CITY/AREA crop 
up? The question will ultimately arise 
as to why one city or area needs dupli¬ 
cate coverage on one band. Who gets 
to stay, and who goes? Should we ask 
the FCC to sell spectrum to us so only 
the groups with lots of members can 
have repeaters? 

Why DO we need so many re¬ 
peaters? Is it because we can only as¬ 


sociate ourselves with others who 
agree with only us, who think like we 
do? I believe it's time for amateurs 
to work together, to coexist, and to 
show the "newcomers" that we really 
are a fraternity dedicated to the contin¬ 
uation and extension of our unique 
ability to enhance goodwill, locally 
AND internationally. When that day 
comes, we will no longer have need of 
all the repeaters that are in existence 

James Dillon NtKWA, Rapid City SD 
Could you please announce in 73 that I 
am trying to start a net related to as¬ 
tronomy where fellow hams could dis¬ 
cuss the technical and observational 
aspects of astronomy? I think that such 
a net could help make for some inter¬ 
esting QSOs and teach amateur as¬ 
tronomers about ham radio. My packet 
address is N0KWA @ W0BLK.SD. My 
home address is 801 East Ohio Street, 
Rapid City SD 57701. 

Larry Junstrom KN4UB, Jackson¬ 
ville FL I have started a Celebrity and 
Entertainers Net, and the response 
has been quite good, but I feel it needs 
additional publicity. I am wondering If 
you could put a plug in for the net. 
There are quite a few hams in the en¬ 
tertainment business, and I would like 
to get them together. 

The net meets on Mondays and 
Thursdays at 2300Z on 14.265 MHz, 
rQRM. I travel quite a bit with my 
band, but there are other guys who 
will act as net control in my absence. 
The net is run in a civilized and gen¬ 
tlemanly manner so as not to invade 
the privacy of any truly famous per¬ 
sonalities. 

Gary N. Babcock WA5BMN In re¬ 
sponse to the letter submitted by 
AA9AN in the October issue of 73, re¬ 
garding contesting on the amateur ra¬ 
dio frequencies, I find his point of view 
very parallel to mine. This contesting 
has gone to the point of making the 
amateur bands useless during many of 
these marathon QRM sessions. I have 
often wondered what the outcome 
would be if another San Francisco 
earthquake were to occur at the exact 
moment that the famous SWEEP- 
STAKES contest begins. I can assure 
you it would not be for the benefit of 
mankind, judging by what I have heard 
during contesting operation over the 
30-plus years that I have been in this 

In regards to the editorial response 
given to AA9AN not to complain to the 
FCC, I can assure you that contacting 
the contest organizers will gel you 
nowhere fast. I have contacted many 
of these organizers over the years to 
suggest a sensible method of con¬ 
testing that the general amateur pop¬ 
ulation could live with, and I have 
been told everything from "Mind your 
own business" to "Don't complain to 
us, we aren't the problem." If the 
organizers are not the problem, it 
seems to me that some sort of FCC 
regulation may be necessary to correct 
the problem of totally obscuring the 
amateur frequencies with this sense¬ 
less QRM. It seems that the amateur 
community is unable to regulate itself 
in this area. Perhaps the involvement 
of the FCC is the answer many of us are 
looking for. I welcome any comments 
from other amateurs who would like to 
use their radio equipment on the week¬ 
ends again. 
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QRX. 


EDITED BY LINDA RENEAUKA1UKM 


Spectrum Use Today 

Private Radio Bureau Chief Haller of 
the FCC spoke at the Spectrum Summit 
for Emerging Technologies in Washington 
last November. The W5YI Report printed 
excerpts transcribed from on-site recordings. 
Haller: "The demand for spectrum is unpar¬ 
alleled. Since 1968, there's been over a 400% 
increase in the number of licensed land 
mobile transmitters in this country. That is a 
10% annual growth rate. In the last six years 
alone, the total number of transmitters below 
470 MHz has Increased from 7.5 million to 
11.5 million. And if that weren’t enough, the 
traditional users of land mobile radio are an¬ 
ticipating even more advanced kinds of ser¬ 
vices. More remote control. More digital. More 
automation. All of these things place a heavy 
demand on the spectrum. 

".. .1 don't know how to provide those 
additional channels without some very diffi¬ 
cult and perhaps expensive changes in the 
way that we do our processes at the Com¬ 
mission, and the types of systems we license. 
It's a tough balancing act, and one that's 
not going to get easier for the govern¬ 
ment generally or for the FCC In particular. 
The tight budget under which our agency is 
forced to operate this fiscal year, and next 
fiscal year, will require us to do more with 
less, notwithstanding the explosive use of 
spectrum today. 

"As a federal regulator... I think of myself 
as sort of an acrobat on the high wire. On the 
one hand. I'm charged with trying to ensure as 
far as possible that new technologies can 
come on line and have a place, a home in the 
spectrum. Then on the other hand, with the 
number of transmitters I've told you about, 
there is a tremendous existing investment out 
there. So we have to be careful that changes 
we implement don't, overnight, wipe out that 
existing investment. 

"It also means letting people try, so far as 
possible, to bring new applications into the 
marketplace. Section 7 of the Communica¬ 
tions Act requires the Commission to encour¬ 
age the provision of new technologies and 
services to the public. One of the problems is 
that we have no way of knowing what those 
technologies are going to be. So very often our 
rules are way behind the industry. A new idea 
is presented to us, and we have to go through 
a lengthy rulemaking process to get that tech¬ 
nology on the air. By the time we’ve gone 
through the process, the poor entrepreneur is 
bankrupt and the technology goes away, and 
we never see it. 

". . the Commission recently adopted 
rules to release the 220-222 MHz band for 
narrowband technology. This provides for the 
first time a home for very spectrum-efficient 
narrowband voice and digital technology, us¬ 
ing about one-fifth to one-sixth the spectrum 


of existing two-way services. At a time when 
spectrum availability is very scarce in the 
large metropolitan areas, we have great 
hopes that this new service at 220 MHz is 
going to provide an expansion area for 
systems.” 

Regarding Haller's speech at the ARRL 
National Convention in Saginaw, Michigan, 
reported in last month’s "QRX," Haller 
said that he was not sure if he used the 
words "excess capacity," but he does not 
have a problem with that term. “Excess 
capacity means you can do something 
more, and still get your basic communi¬ 
cations through. In my mirKf, excess capacity 
is not a spectrum term. It doesn't mean 
'too much spectrum.' It means you have 
capacity enough to do the basic commu¬ 
nications and something else.” As to chang¬ 
ing FCC Rule 97.113 on "Prohibited Trans¬ 
missions”: "I have serious concerns about 
opening up the Amateur Radio Service to 
such an extent that it becomes a substitute 
for other services. And yet. I think there are 
things that can be done beyond what the cur¬ 
rent rules permit that do not compromise the 
Amateur Radio Service." TNX W5YI. For 
more details, see Vol. 13, Issue #22 of the 
WSYI Report. 


WABC-92 _ 

The FCC has released the U.S. proposals 
for WARC-92. Those with a possible impact 
on amateur radio are: HE Broadcasting and 
40M: The FCC recommends that 1325 kHz of 
spectrum be reallocated from the Fixed and 
Mobile Service to broadcasting. The new 
bands would become available on June 30. 
2007. By this same date, broadcasting would 
have to be fully converted to Reduced Carrier 
Single Sideband (RSSB). 

In the 40m band, the Amateur Radio Ser¬ 
vice would be allocated 6.9 to 7.2 MHz world¬ 
wide. At 6.9-7.0 MHz, amateurs would share 
spectrum with Land Mobile, amateurs the 
primary users, and Land Mobile, secondary. 
At 7.0-7.2 MHz, amateurs would have exclu¬ 
sive access. Region 2 broadcasters would 
gain exclusive access to 7.2-7.3 MHz. world¬ 
wide. Other proposed, new HFBC allocations 
(worldwide, non-shared. all adjacent to exist¬ 
ing allocations) are: 5.900-5.950, 7.300- 
7.525, 9.350-9.500, 11.550-11.650, 13.800- 
13.900, 15.600-15.700, 17.450-17.550, and 
18.900-19.300 MHz. 

Mobile Satellite Semce. The U.S. proposes 
that the 137-138, 148.0-149.9, and 400.15- 
401.00 MHz bands be shared between low 
earth orbit satellite systems and other users. 
The LEOs and as many as three other ser¬ 
vices would all have primary status in these 
bands. A150 kHz segment at each edge of the 
137-138 MHz band is proposed for the Meteo¬ 
rological Satellite Service on a secondary ba¬ 


sis. There had been concern among amateurs 
in Regions 2 and 3 that the LEO proposal for 
148.0-149.9 MHz would drop below 148.0 
MHz. 

The FCC has withdrawn its preliminary 
proposal to allocate 420-421 MHz to LEO 
satellite systems on a secondary basis. This 
is welcome news to amateurs in Australia, 
Jamaica, the Philippines, and the U.S., who 
have secondary status at 420-430 MHz. 

The FCC proposal would allocate 2390- 
2430 MHz to the Mobile Satellite Service 
(MSS) on a primary basis, for use as an uplink 
to MSS geostationary satellites. Amateurs 
would retain their current secondary alloca¬ 
tion at 2300-2430 MHz in all three regions. (In 
Australia, Papua, and the U.S., 2310-2390 
MHz is reserved for aeronautical telemetry.) 
The future of the amateur satellite program is 
limked to the continued availability of the seg¬ 
ment 2400-2450 MHz. 

Broadcasting Satellite Service: The FCC is 
not nearly as definitive in its proposal for allo¬ 
cation to digital audio broadcasting (DAB). 
Some spectrum would come from the 1429- 
1525 MHz segment. In the U.S., this would 
require moving aeronautical mobile test 
telemetry to other bands, possibly to 2310- 
2390 MHz. Further, the FCC proposal would 
allocate spectrum for DAB from the 2300- 
2390 MHz segment, most of which is currently 
dedicated to aeronautical telemetry. This pro¬ 
posal does not completely appeal to anyone, 
and further consultations are scheduled. TNX 
Westlink Report, No. 613. 


SABEXSTS45 Hams 

Ham astronauts Brian Duffy N5WQW, 
David C. Leestma N5WQC, and Dirk 
Frimout ONI AFD of Belgium are scheduled 
to fly on the STS-45 flight of the Atlantis 
this coming May 1992. Duffy will pilot the 
Atlantis on the seven-crew, eight-day mission. 
They will fly a high inclination orbit, much like 
those flown by Owen Garriott and Tony Eng¬ 
land (57 degrees, rather than the usual 28.5), 
therefore passing over most of the populated 
areas of the world, giving good coverage to 
hams on all continents. Altitude will be 160 
miles. The astronaut hams will be restricted 
to battery powered FM voice operation on 
2 meters. 

As planned, this will be a CQ mission, 
meaning that there will be several attempts 
to work as many stations as possible. Some 
school contacts will be arranged, too. The 
SAREX Working Group plans to release the 
timetable and frequencies as soon as they 
are available. The mission’s prime objective 
will be to use an Atmospheric Lab for Applica¬ 
tions and Science that will be carried in an 
igloo in the payload bay. TNX Westlink 
Report, No. 610, and the OSCAR Satellite 
Report, No. 232. 
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Number 4 on your Feedback i 


The Dual-Combo 
Field-Strength and 
Source Dip Meter 

Versatile test instruments for all your RF projects. 

by Martin Beck WBOESV 



Photo A. The field-strength meter (left) and the source dip meter (right). 


M ost field-strength meters described in 
ham literature are coil-capacitor tanks 
with a diode and a meter. These FSMs are 
useful, but not sensitive enough for many 
jobs where the RF is not very strong. I fre¬ 
quently need something better, so I designed 
the device described here. 

The most notable feature of this FSM is that 
instead of a DC amplifier, it uses an RF 
amplifier: a grounded-gate FET. After RF 
amplification, the signal is capacitively cou¬ 
pled to a diode voltage doubler whose output 
is fed to a 200 llA meter. For those who want 
the ultimate in sensitivity, a simple bipolar 
DC amplifier can follow the diode doubler. 

More than 20 years ago I used such a sys¬ 
tem, but it was all bipolar. I took it to the 
annual Field Day operation of the W6LIE 
radio club. During a break in operation, 1 
noted that my FSM’s meter was reading up 
and down, but no local signal was being 
generated. I determined that the FSM was 
reading 15 meter received energy being re¬ 
radiated from a 15 meter yagi at about 40 or 
50 feet up! 

Construction Details 
The device shown in Figure 1 uses three 
“tricks.” First, the FSM uses the same plug¬ 
in coils as the source dipper described later in 
this article. Second, the dipper uses the 
FSM’s meter. Third, switch SI not only 
switches the meter from the FSM to the dip¬ 
per, but also turns on the power for the 
FSM’s FET when in the FSM meter position. 
The FSM uses two extra plug-in hairpin loop 
coils to extend its range a little bit. 

Note that in Figure 1 the 365 pF air variable 
capacitor Cl is not shown. This was for the 
sake of clarity. Cl is on the opposite side of 
the board. Two bolts hold it to the board. Any 
broadcast capacitor will do (from a “Junker” 
AM radio, for example)—Just use one sec¬ 
tion. It does not have to be bolted to the 
board, but a short heavy lead should be run 
from its frame to the board. A thin brass strip 
'4-inch or wider is good for this. You can 
often drill and tap a couple of holes for 
mounting it to the board. 

Note that in Figure 1, J2. J3, J4, and J5, as 
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well as S2, are mounted on a plastic strip. 
This is because these phono Jacks must have 
both “sides” (i.e., both sheath and center 
pin) above ground. The plastic strip is bolted 
to the inside of the metal face plate and 0.375- 
inch holes are punched in the face plate to 
completely clear the phono Jacks. The switch 
Just went along for the ride, as it could have 
been mounted on the metal face plate. 

Except for the meter. Cl, and the RF 
choke. I bought all the parts at Radio Shack. 
The RF choke came out of an AM radio. 
Anything from 1 to 2.5 mH will do. The 
chassis box is known to Radio Shack as a 
‘ ‘project box, ’ ’ and is about 7V4''Lx4'4''W 
X 2.375" deep. A metal chassis box could also 
be used. The entire FSM is built on the metal 
face plate. Simply turn the plate upside down 
on the box and you will have a convenient 
holder while you do the work. 

For a dial, I used a piece of typing paper 
held down by a piece of thin, clear plastic. 
Since the FSM uses the source dipper’s plug¬ 
in coils, you need an RF source for calibrat¬ 
ing the dial. Some signal generators will 


work. Other options are the use of a friend’s 
dipper or, if you want only the amateur 
bands, transmit into a dummy load and hold 
the field-strength meter nearby. As a last 
resort, you can wind a second set of plug-in 
coils for the FSM and calibrate it with the 
source dipper. 

Since both the source dipper and the FSM 
use the same meter, 1 opted for a 200 liA Job. 
You can use a Radio Shack 50 liA meter (now 
discontinued), but it is so highly damped that 
its response is too slow to suit me when using 
it with the dipper. It does work, but a less 
highly damped 200 liA meter is better. 

Note that most of the circuit is built using 
phenolic terminal strips. A printed circuit 
could be equally good. 

In Figure 1 you can see that there are both a 
low band (J2 coil and J3 antenna) and a high 
band (J5 coil and J4 antenna). Since brass 
strips are used in conjunction with J4-J5, the 
inductance is lower, and the FSM’s range can 
be extended. Only the two hairpin loops are 
used in the high band section. Either antenna 
can be a two-to-three-foot “spike.” 




Figure 1. Ihe sensitive field-strength meter. Note: For clarity, parts and subassemblies are 
shown only in approximate positions. J1 switches the meter to the source dipper. The shield lug 
ofJ3 is grounded to the main PC board as shown. Please note that the ground lead marked L2B 
should be a 1.25-inch-long strip of ‘A -inch brass strip. L2A is % " long. The points marked “X” 
are holes which pass insulated leads from the variable capacitor Cl stator. 



Figure 2. The RF sniffer (two options). 



Figure 3. Field-strength meter schematic diagram. 


To make a “hot-sniffer” out of the FSM, Use a good high-voltage capacitor here! The 
make a simple adapter, as shown in Figure 2. braid should have a lead soldered to it with an 

Using RG-174/U mini-coax, put a phono alligator clip for a probe ground. Do not use a 

plug on one end and a small one- or two-turn diode in the probe, 
loop from the center conductor to the braid on Since the meter, the 365 pF air vari- 
the other end. A second option here is an able, and the dial on my FSM were all 
insulated probe that is capacitively coupled. “scrounged” or homemade, you will have to 
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do the same (see the Parts List for a possible 
source of the capacitor). However, if you 
build the circuitry carefully on the plastic 
strip, the rest of the wiring is not the least bit 
critical. It is, of course, simply good practice 
both electrically and cosmetically to use 
short, direct leads whenever possible. Figure 
1 does not show this, but that is because 1 used 
an exploded view for clarity. The 9-volt bat¬ 
tery in Figure 1 is used only by the FSM; the 
source dipper has its own battery. Using sep¬ 
arate batteries facilitates less switching and 
fewer interconnecting wires. 

Make Your Tinkering Easier 

Once you have the dipper and FSM built, 
operating, and on your workbench, you can 
investigate both active and passive circuitry. 
Large or small tank circuits can be checked 
with equal ease. Instead of repeatedly in¬ 
stalling and removing a coil, you can get it 
right the first time with the dipper. The sensi¬ 
tive FSM will help you hunt down parasitics, 
check oscillators for output, verify that multi¬ 
pliers are working, sniff out RF leakage from 
the supposedly shielded chassis and... 
well—you will think of other uses. I’m sure. 
At any rate, this dipper and FSM combination 
will prevent a few gray hairs and add the most 
important item of all: having fun with your 
RF-oriented projects and/or troubleshooting! 

The Source Dip Meter 

A dip meter belongs on every ham’s work¬ 
bench . Before you install that tank circuit, the 
dipper will tell you what the tank’s actual 
frequency is. A dipper will also ferret out 
“hidden resonances” for you. In a pinch, it 
can even be used as a signal generator. It can 
determine the frequency of antennas, and 
even the lengths of coax. The list goes on, 
making the dipper an extremely useful 
device. 

This dipper uses a common FET as the 
active device and, aside from the variable 
capacitor and coils, it uses only one pot and 
six small parts. It uses the meter in the sensi¬ 
tive field-strength meter discussed previous¬ 
ly, and shares its plug-in coils with the FSM. 
It is such a simple circuit that a beginner can 
easily build it. The only tools required are the 
usual ones: needle nose and diagonal pliers, a 
drill motor and a soldering iron. Except for 
the RF choke and the variable capacitor, all 
parts or suitable substitutes are available at 
Radio Shack. 

If there is one glut on the market, it is the 
defunct so-called stereo, and this is where 
you can get the RF choke and variable capaci¬ 
tor. In fact, except possibly for the lOK pot, 
you will find all the other small parts in these 
old clunkers from the Orient. These little 
variable capacitors always have a number of 
tapped holes, so they are easy to mount. Just 
don’t lose the original nuts and bolts—they 
are metric! 

Some comments are needed regarding the 
variable capacitor. First, use a magnifying 
glass to determine whether the spacing of 
plates (rotors and stators) is the same on both 
sections. Take care because this difference in 
spacing will be subtle. The capacitor I used 










Figure 4. The simple source dip meter. Notes: For clarity, the off-board components are only in 
their approximate positions. The PC board is 3-9/16“ Lx I-H" Wl The chassis box is 5-'A" x 
3"x2- '/8 " (L.M.B. 11780). Jl andJ2 are Radio Shack phono types. 



coil F). 



required that only one plate be removed from 
the wide-spaced section, but seven plates had 
to be taken from the close-spaced section. 
The thing then becomes a dual 130 pF vari¬ 
able capacitor. If both sections are identical, 
you can use the approximate formula in the 
box in Figure 2. Above all, don’t be con¬ 
cerned about hitting the 130 pF value on the 
nose; anything in the range of 100 to 150 or so 
will do just fine. [Ed. Note: If you use the 
Antique Electronic Supply variable capacitor 
# CV-47I, you need only use two of the three 
sections with no modifications; their model 
CV-240, although smaller, requires you to 
remove several plates in each section. [This is 
because you have to calibrate your own dial, 


Figure 6. Winding details of the 
coil form. 

anyway. Exact ranges can be ob¬ 
tained by adding or removing 
turns on the plug-in coils. Have no 
fear—this is all very easy. By the 
way, you can remove or simply 
ignore the two small FM sections 
of these variables. I just bend their 
stator tabs down and solder them 
to the PC board as a board mount¬ 
ing method. If you remove those 
outer FM rotor plates, there is 
room on the front of the frame to drill and tap 
mounting holes (in case you did lose those 
metric bolts). 

The plug-in coils use phono plugs, and both 
sides of the plug must be above ground. 
Therefore, I punched a 0.625-inch hole in the 
coil end of the mini-box to clear the phono 
jack. The latter is mounted on a 1 'A" x 1 Vi” 
piece of acrylite plastic. When bolting on the 
plastic, be sure the phono jack is centered in 
the 0.625-inch hole, so the outer conductor of 
the jack is not grounded. Radio Shack’s 
phono jacks come with a “grounding” lug. It 
is used here as a tie point for one side of the 
wires from the two sections of the variable 
capacitor, as is clearly shown in Figure 1. 
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Wiring 

For wiring the board, I used tiny insulated 
standoffs (phenolic terminal strips could be 
used as well) and a FET socket (optional). Of 
course, the ultimate way to go is to just etch a 
little printed circuit. The way I see it, you 
would only need six “islands,” and they 
could even be located where my standoffs 
are! A small Z-shaped clip can hold the bat¬ 
tery in place. See Figure 1 for details. 

For the dial, I used a disc of ‘4-inch thick 
acrylite clear plastic. The original knob on 
the capacitor had a brass insert with a 
setscrew, so I shattered the plastic off of the 
insert, then epoxied the insert into the plastic 
dial. No knob is used; the dial itself is a knob 
and offers superior control when tuning. 

To achieve “one-hand” operation, a 'A- 
inch wide strip of coarse sandpaper is epoxied 
to the edge of the dial. The dial has a pair of 
440 nuts and bolts 180 degrees apart on the 
outer rim, to hold on a piece of white poster 
board for the actual calibration marks. Use a 
friend’s dipper or your own receiver to cali¬ 
brate the dial. Do not try for too many num¬ 
bers, i.e., 7.05, 7.06, etc. Use numbers only 
on every 1 to 5 MHz, and suitable marks 
between, for example; 7.0, 8.0, etc. Use 
pencil lightly for calibration. Then remove 
the poster board only—not the plastic dial. 
With the poster board removed, it is far 
easier to ink over the light pencil marks. If 
you use India ink, here’s a little trick: Use 
black for all frequency marks except the 
amateur bands; use red for these bands. Then 
when your buddy borrows your dipper (and 
refuses to return it), he will find it easy and 
quick to use. 

Winding the Coils 

I used V4-inch Acrylite plastic tubing for 
the coil forms. See Figure 5 for dimensions 
for each frequency range. Note that all coils 
are used for the field-strength meter. Howev¬ 
er, coils E and F are not used for the dip 
meter. After cutting each coil form to the 
desired length, I drilled a 3.16-inch hole in the 
side of each coil form about ’/a-inch from the 
plug end. Now drill 1/16-inch holes at “a” 
and through the tube at the points marked 
“b,” as shown in Figure 6. Holes “a” and 








Field Strength Meter Parts List 

MPF102 FET (RS# 276-2062) 

1N914diode 
SPOT switches 

10k panel mount potentiometer 


200 pA panel meter 
365 pF variable capac 
(from AM broadcast ra 


0.01 disc ceramic capacitor 
Case, mounting hardware, a » 
and a 2"W x 4"L piece of single 


“b” mark the beginning and end of the coil 
itself. Hole “a” is drilled about a 14 inch 
from the top end of the coil form in each case. 
See the chart in Figure 5 for the dimensions 
for each coil. 

Next, mount an RCA phono plug in the end 
of each form. Use only the Radio Shack plug 
(RS#274-339) with the metal shield. Remove 
the shield and toss it. Next, dab some epoxy 
on the threads of the plug and place it securely 
into the end of the coil form with the ground 
lug sticking through the hole in the side of the 
form as shown in Figure 5. 

After the epoxy has set up, you’re ready to 
wind the coils according to the chart in Figure 
5. First, route the wire down the center of the 
coil form, through the center conductor of the 
phono plug, and solder it in place. Figure 6 
shows the winding procedure. The last turn 
passes through the holes marked “b” and 
pulled down to point “c” and soldered in 
place on the phono plug’s shield lug. Be sure 
to cut off the excess grounding lug. Being 
careful not to short the lug to the center pin, 
push the lug in a bit until it is about flush with 
the outside of the tube. It can be pried in and 
out several times without breaking. Once the 
coil winding is adjusted to the range you 
want, you can slip some heat-shrink tubing 
over the lower (plug) end, or for that matter, 
over the entire coil. Once the wire is fed 
through holes B-B, pulled tight and bent 
down to the plug’s ground lug, the coil will 
not unravel. The dipper coils are all close- 
wound. You should use the #28 enameled 
wire for the lowest band’s coil, but you can 
substitute #22 enameled wire for the #21 1 


Measure Up With Coaxial Dynamics Model 

83000A RF Peak Reading Wattmeter 

Take a PEAK with Coaxial Dynamics “NEW” Model 83000A, designed 
to measure both FWD/RFL power in CW 
and FM systems simply and quickly. 

Then with a “FLIP” of a switch, 
measure “PEAK POWER” in most 
AM, SSB or pulse systems. Our 
Model 83000A features a complete se 
lection of plug-in-elements plus a 2 
year warranty. This makes the 
Model 83000A an investment worth 
looking at. So go ahead, take a 
“PEAK”, you’ll like “WATT” you see! 

Contact us for your nearest autho¬ 
rized Coaxial Dynamics representa¬ 
tive or distri butor in our world-wide 
sales network. 

^ COAXIAL 
DYNAMICS, 

INC. 


Dr Antique Electronics Supply #CV-230) 


V X 4»"L Acrylite support plate (V4" thick) 


Source Dip Meter Parts List 

MPF102 FET (RS# 276-2062) 

2.5 mH RF Choke (Antique Electronic Supply #PC-1535B) 
Dual section 150 pF variable capacitor 
(Antique Electronic Supply #CV-900 or #CV-240) 

100 pF ceramic disc capacitor 
0.01 pF ceramic disc capacitor 
insulated standoffs 
RCA phono jacks, RS# 274-346 
100k resistor 


15210 Industrial Parkway 
Cleveland, Ohio 44135 A* Jr rO 
216-267-2233 
1-800-COAXIAL 
Fax; 216-267-3142 

Service and Dependability. . . a Part of Everv Product 


9-volt battery with clip 

RCA phono plugs (for coils), RS# 274-339 

Battery clip, PC board material for mounting components (1 y4" W x 3V2"L), small plastic 
block (1.5" X 1.5") to support J2. '/i inch diameter Acryllte tubing for the coll forms. 
Lengths of #28, #22 and #20 wire for the coils. 

Cl and the RF choke for both the Field Strength Meter and the Source Dip Meter are 
available from Antique Electronic Supply, 6221 S. Maple Ave., Tempe AZ 85283. 
Phone (602) 820-5411. _ 

used (because I had it). Note that, except for 
the lowest band coil, a few extra turns should 
j I be used as it is easier to remove than add turns 

when adjusting frequency. Be sure that when 
■jtj , , , the coils are finished, there is overlap of the 

ranges. For example, the lowest frequency of 
coil C should be lower than the hipest fre- 
)00A, designed quency of coil B. I always try to keep all of an 

amateur band on one range, to avoid having 
to plug and unplug coils. 

My dipper is stable, easy to use, and gets 
more use than my old 1 lOV Millen dipper. 
The source dipper has its own “power sup¬ 
ply” and can go anywhere. Once you have 
one, you will wonder how you ever got along 
without it. 

One note; Make sure you use the proper 
size of Acrylite tubing (14" o.d.) that will 
mate with the phono plugs. For the location 
of an Acrylite distributor, you can call Gyro 
Industries at (800) 223-2976. 

If you can’t find a source of the tubing, I 
can supply a full set of pre-cut and drilled coil 
forms with phono plugs permanently in¬ 
stalled (send to address at end of article). 
These forms are suitable for many other pur¬ 
poses than these two projects. The package 
includes a pre-cut and drilled acrylite plate 
with the coil’s jack permanently installed. 

P The set is $39.95, including postage. If you 
can do your own drilling and epoxying-in of 
' the phono plugs, the set of coil form parts is 

$29.95, including postage. H 
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Number 5 on your Feedback card 


Safety Power Breaker 
For The Test Bench 

A void a shocking experience. 

David McLanahan WAIFHB 


W hen setting up a test and service 
bench, safety often gets short shrift. 
Most of our equipment, both test and work¬ 
ing, operates from potentially lethal 117- 
VAC. To coin a cliche, “familiarity breeds 
contempt." Even neglecting the hazard to life 
or limb, the only way to limit further damage 
to equipment in a memorable minority of 
failures is to remove all power from the cir¬ 
cuit RIGHT NOW. Yet, many service bench¬ 
es are cat’s cradles of power and signal con¬ 
nections with a maze of switches and 
controls—certainly not conducive to fast, ef¬ 
fective emergency action when something 
unpleasant starts. 

The Big Three 

The most important attack on this problem 
is forethought. As in defensive driving, you 
must tinker defensively. Observe the follow¬ 
ing three rules; 

1) Set up hypothetical danger situations and 
come up with responses to them ahead of 
time. "What do I really need to do fast if 
something happens?” 

2) Know who plugs into what in a specific 
test setup, and how both AC and DC are fed 
to the various units involved. 

3) Know the location of the "most defini¬ 
tive" OFF switch; how to reach it; and, en¬ 
sure a clear path to it. Check this often, par¬ 
ticularly when working with new. partially 
defective, or questionable equipment. 

The Added Edge 

This thinking is more valuable than any 
hardware, but there is a hardware device to 
help—a safety-wired 117-VAC relay or 
“contactor” whose coil is powered from 
its load side with several normally-closed 
(NC) “panic” switches in series (sec figure). 
With this configuration, opening any one 
(or more) of the panic switches, even just 
momentarily, will turn off the current solid¬ 
ly, and you have to intentionally reset the 
system to restore power. (Of course, this 
will not disable such sources as batteries or 
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big capacitors on the bench...) 

To get the benefit from this device, be sure 
that it is the sole power source for all equip¬ 
ment on the bench, especially for any dubious 
units you are working on. You don't want it 
to serve any room lighting. All you need is to 
have something exciting happening with, 
perhaps, a small fire starting, and then find 
yourself in total darkness! 

The panic switches can be any normally 
closed types, either momentary or sustained 
(I prefer momentary so I don't have to check 
them to reset), rated for 117 VAC at the coil 
current. Suitable examples are some nice big 
red-button industrial ones that sometimes 
show up on old equipment in junk yards. 

Where To Put the Switches? 

Give thought to where and how to mount 
the switches. One or two should be easily 
accessible but slightly protected on the test 
bench. I’d put one—large, obvious, and com¬ 
pletely unprotected—just inside each door to 
the room. It’s also possible to have a switch 
on a hinged pipe “kick bar” along the length 
of the bench. Don’t forget to explain the 
system to family, co-workers, or technical 
guests, so they can activate it if they witness a 


problem while you have your hands full of 
probes. The reset switch, on the other hand, 
can be in an obscure place, perhaps on the 
relay box, and well protected. 

Because of the cost of new contactors, you 
may want to look for a used one at a hamfest 
or tag sale. There’s nothing critical about it. 
but if you have a choice of several, energize 
the coil of each and pick the quietest. Some of 
them make quite a buzz. To determine the 
required current capability, add up all the 
loads you might ever want on-line at once and 
double the figure to find a reasonable mini¬ 
mum capacity to look for. 

When you find a unit, check out the con¬ 
tacts for pitting, and check the coil voltage on 
the label. If it’s not 117-VAC, you’ll need a 
small transformer to power it. There are 
many nice little solid-state AC switching 
modules that would work nicely here. In this 
application, however, it’s a good idea for the 
power circuit to be physically broken by an 
air gap. 

Both for safety and to conform with the 
National Electrical Code, mount the relay in 
a sturdy metal box (called a “NEMA” box), 
available from your local electrical supply 
outlet. The input power can be taken from 






Throw away your 
magnifying glass.. 


Find: 

Wayne Green II 
WGE Center 
Peterborough NH 03458 
Born: 1922 
Class: Advanced 
C SaveT> 



HamBase" 


Contains over 500,000 US calls. 
Instantly retrieves to screen or file. 
PC and Macintosh versions. 

Runs with or without a hard disk. 
Edits and prints address labels. 
Exports data to ASCII format. 


WHamBase for Windows ui 
HBPopup TSR pops up with user 
selectable hotkeys. Transfers name 
and address to keyboard buffer. 


Macintosh 800K disks 
PC 1.44 Meg 3.5'' disks 
PC 1.2 Meg 5.25" di.sks 
WHamBase (program only) 
HBPopup (program only) 

UPS Shipping included. 

CA residents please add sales tax. 


79.95 

79.95 

69.95 

19.95 
19.95 


HamBase Canada $US 19.95 

Database of 30,000 Canadian licensees. 


j»Com 



141 I^C 100 PAGE 
nUV^C CATALOG 

• Communii^tions Receivers 

• Portable Receivers 

• Scanners 

• Amateur HE Transceivers 

• VHF-UHF Transceivers 

• NT's and Mobiles 

• Amateur and SWL Antennas 

• Accessories and Parts 

• RTTY and FAX Equipment 

• Books and Manuals 

This catalog includes prices! 


Universal Radio 

1280 Aida Dr. Dept. 73 
Reynoldsburg, OH 43068 I 
Tel. 614 866-4267_ 


BEAM INDICATOR 



See your beam's coverage on a custom Great 
Circle Map with a simple rotator connection. 

_$ 189 . 95 *_ 


GREAT CIRCLE MAPS 

Four color maps centered on your QTH 

Laminated 22" or 16" $35.00* 

Framed 16" $59.95* 

Framed 21" $74.95* 

*S & H induded (continental U.S.) 


Vector Control Systems 


CIRCLE 78 ON READER SERVICE CARD 


CIRCLE 270 ON READER SERVICE CARD 
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any unswitched 117-VAC outlet (or hard¬ 
wired) and goes only to the the relay input 
contacts and the reset switch. Connections 
from the relay output contacts fan out to the 
protected outlet boxes and other equipment, 
as well as back to power the relay coil. 

In doing this wiring, preserve the color 
code (black and white) through the relay con¬ 
tacts. In other words, when the relay is 
closed, make sure that the black wire going in 
connects to the black wire (and not the white) 
coming out. The ground wire (either bare 
copper or green insulation and connecting to 
the round ground pin on the power plugs) is 
never opened by the relay. It connects solidly 
to the relay box as well as to the ground 
connections to the outlet boxes. 

There are several other enhancements you 
can provide for your power distribution sys¬ 
tem. The cheapest and simplest would be 
three GE Metal Oxide Varistors, MOVs, that 
will peak-limit damaging high-voltage tran¬ 
sient spikes on your household power line. 
The next enhancement would be line filter¬ 
ing-reducing some of the high-frequency 
(but lower voltage) garbage on the line. 

Another safety enhancement would be a 
ground fault interrupter (GFI) that would dis¬ 
connect the power if it found current return¬ 
ing through the green or bare ground wire. 
The last enhancement is to fuse- or circuit 
breaker-protect, according to the dictates of 
your conscience. Fuse and breaker protecting 
is another whole subject, but there’s a small 
tip I’d like to insert here: Most of the breakers 
available from local electrical suppliers are 
thermal with large ampacities, intended to 
prevent fire in the household wiring. Elec¬ 
tronic and surplus sources are apt to have 
magnetic breakers (faster acting) in smaller 
ampacities. I devote an individual fuse or 
breaker to each major piece of equipment that 
normally resides on my test bench. 

Unless I don’t want the unexpected shut¬ 
down of a piece of equipment. I’ll fuse- or 
breaker-protect it at about 110 % of its current 
rating, rather than the more customaiy 150 to 
200%. That way, in the event of a problem in 
the protected equipment, the fuse or breaker 
will pop as a warning before the smoke starts, 
and there may be less secondary damage. 

The “self-fed” contactor scheme outlined 
here has one additional benefit; Most modern 
electric power distribution systems (electric 
companies) use “reclosers.” These are so¬ 
phisticated circuit breakers that, on experi¬ 
encing an overload and opening, automatical¬ 
ly “try again” several times, reapplying 
power to see if the fault might have cleared. 
The problem with this for us is that the repeat¬ 
ed switching of the electricity off and on can 
be stressful to many kinds of electro-mechan¬ 
ical devices. With the self-fed contactor, 
your equipment will not be subjected to the 
retry switching; it will go off on the first 
failure, and stay off until you reset the contac¬ 
tor. 

Safety may not be an interesting or exciting 
topic as ham radio endeavors go, but along 
with increasing our ranks by selling ham ra¬ 
dio to new converts, it pays to protect the 
hams we already have. Q 









Number 6 on your Feedback card 


An Improved Crystal Tester 

Check out those surplus crystals with this portable circuit. 

by Larry G. Ledford KA4J 


W ayne Green’s book Practical Test 
Instruments You Can Build [currently 
out-of-print] contains a very useful circuit for 
a crystal tester developed by Mike Kaufman. 
It’s a good, simple, portable and very handy 
test item. But with a few modifications it can 
be made better. 

Modifications 

See Figure 1 for the original circuit. If you 
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Figure 1. Original crystal tester circuit. 




Figure 3. AC power supply for the crystal checker. 


are building this from scratch, 
be advised that plastic 2N2222s 
(the ten-for-a-dollar at any 
hamfest variety) will work very 
well in place of 2N3607s. 

The first change is to replace 
the incandescent bulb used for a 
go/no-go indicator with a light- 
emitting diode and current lim¬ 
iting resistor. When I did this, 
the LED switching transistor 
would “latch” on so I added a 
10k resistor from base to 
ground for a cure. Apparently 
the transistor had sufficient bias 
to turn off the higher current of a bulb, but 
would allow a lower current LED to stay on. 

The next mod is to add another LED and 
resistor to act as a very simple battery indica¬ 
tor. If the battery were low (or dead), you’d 
never get a “good” crystal indication and 
you might discard a non-defective crystal. If 
the power LED lights but the crystal’s 
“good” LED doesn’t, you can assume the 
crystal is bad! Although you could mount 
several different crystal sockets on your 
tester, I used two alligator clips on short leads 
that will fit any crystal. 

The last modification is to add a capacitor 
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and BNC connector so that a counter or scope 
can be hooked to the oscillator for rough 
frequency checks. Bear in mind that this cir¬ 
cuit will not be the same as the circuit that the 
crystal will be used in, so the frequency will 
be different. However, it will give you an 
idea of where you are. 

Due to the lack of any tuned circuits, third 
overtone crystals will oscillate on their funda¬ 
mental frequency. It may take some work 
with pencil and paper to see exactly what 
frequency a receive crystal is on. You can 
also plug a short antenna or wire into the BNC 
jack to loosely couple it to your receiver. 


CRYSTAL TESTER 



A.C. POWER SUPPLY (OPTIONAL) 



Figure 4. PC board foil pattern. 



Figures. Parts placement. 

Continued on page 26 
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73 Book Review 


by Brian Robinson N3GDE 

Secrets of 
RF Circuit Design 


Secrets of RF Circuit Design 
by Joseph J. Carr 
First Edition, 1991 
TAB Books 

Blue Ridge Summit PA 17294-0850 
Hardcover, 405 pages 
Price Class: $20 

T he name Joseph J. Carr should be a 
familiar one for any frequent reader of 
electronics magazines. Mr. Carr has a new 
book out that is an excellent introduction and 
reference for anyone interested in radio. 

Secrets of RF Design was written to remove 
some of the mystery from a field that has 
often involved a lot of “black magic.” Mr. 
Carr has documented many of the practical 
design and construction practices required to 
make circuits work at RF frequencies. The 
book is full of the required theory, but it also 
includes many practical hints and procedures 
that can mean the difference between a circuit 
operating or not operating. 

The book begins with an introduction to 
RF electronics, and starts with explanations 
of the factors that cause circuits to operate 
differently at RF frequencies, such as stray 
inductance and capacitance, the skin effect, 
and stray coupling. There is plenty of ma¬ 
terial on variable capacitors, varactors, and 
inductors, as well as design and construc¬ 
tion information for building your own induc¬ 
tors and RF/IF transformers. Hams and 
shortwave listeners will be especially inter¬ 
ested in the mechanical filter IF amplifier 
project. 

There is ample information covering re¬ 
ceiver and preselector circuits. This informa¬ 
tion is especially suited for people who want 
to design and build their own receivers, but it 
is also appropriate for anyone who wants to 
learn more about how receivers work, and 
the advantages and disadvantages of various 
features. As the author states, the material 
presented will allow you to successfully “roll 
your own” designs. 

Not Just Circuits 

The title of the book is somewhat mislead¬ 
ing. While there is plenty of the circuit-level 
material as described above, there is also a lot 
of RF systems-level material, including 
chapters on propagation, interference, anten¬ 


na design and construction, emergency an¬ 
tennas, frequency drift problems, and lots of 
information on test procedures and equip¬ 
ment. Those interested in older equipment 
will find several chapters on choosing and 
rehabilitating old receivers, transmitters, and 
signal generators. 

There is a great deal of information orient¬ 
ed towards service and troubleshooting, in¬ 
cluding simple build-it-yourself signal gener¬ 
ators and an RF noise bridge, and a whole 
chapter on alignment techniques. 

Plenty of information is included for UHF 
and microwave fans. Three chapters are 
devoted to microwave diodes and negative 
resistance devices, UHF/microwave transis¬ 
tors, and UHF/microwave ICs. 

The level of the material spans a wide 
range. Some of the material is presented 
on a very basic, introductory level, and 
much of the text is very straightforward and 
practical. However, other sections, particu¬ 
larly those covering negative resistance 
devices and propagation, are quite advanced. 
Readers will encounter a pleasantly wide 
variety of both practical and theoretical infor¬ 
mation. 

Interesting historical information is pre¬ 
sented both on its own and to illustrate vari¬ 
ous technical topics. 

The book also devotes a separate chapter to 
the W4UCH ‘ ‘Poor Man’s Spectrum Analyz¬ 
er,” and provides useful information for any¬ 
one who has or is considering one of these 
interesting pieces of equipment. There are 
also chapters on building your own time-do¬ 
main refiectometer, and on a frequency coun¬ 
ter module that the author finds especially 
useful. 

The book presents a broad range of useful 
material. It is appropriate for anyone who 
wants to design and build his or her own radio 
circuits, repair and refurbish old equipment, 
or who just wants a better understanding of 
the circuits, features and systems used in ra¬ 
dio communications. 

The book includes a chapter of BASIC an¬ 
tenna programs for antenna design. The pro¬ 
grams are also available on disk from the 
author. Q 


Secrets of RF Current Design is available 
from Uncle Wayne’s Bookshelf 


RF POWER 

TRANSISTORS 


We Stock a full line of Motorola, 
I Toshiba & Mitsubishi parts 
for amateur, marine, and 
business radio servicing 






MRF454A 

MRF455A 


2N6080 

2N6081 


2SC1307 

2SC1729 






SAV12 144 HT 27.50 


M47704LM'’H 49.90 


M57729H 72.95 


M57741LM'H 59.00 


H57788M 104,85 


12BY7ANAT 1 

4CX1500B 
4CX5000A 

MATCHED & SELECTED TUBE & TRANSISTOR FINALS IN STOCK 
Tube SocketCaps avail. EimacPenta i yr. lim. svty. 

:es availability subject to change without notice. 
Foreign Small Packet Air^’iD oz. postal $5.50 
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C.0.0. ORDERS add $3.75 QUANTITY PRICING AVAILABLE 
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• CUSTOMER SERVICE 
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73 Review 


J by Gordon West WB6NOA 


Standard Amateur Radio Products, Inc. 
P.0, Box48480, Niles IL60648 
Tel. (312)763-0081 
Price Class; $345 


The 200-Channel Standard 


C168A Handheld 

Lots of options in a small, small package. 


S tandard VHP and UHF transceivers are 
back. The “Standard” name may be new/ 
to you, but Standard Communications, a Divi¬ 
sion of Marantz Japan, Inc., has been building 
quality VHP and UHF ham, land, and marine 
transceivers for over 25 years. 

In fact, it w/as 22 years ago that this author 
introduced the ham community to the w/orld’s 
first Japanese-built, 2-meter, 5-channel, crys¬ 
tal-controlled handie-talkie. What a w/eekend 
to remember—everybody w/ith a Motorola HT- 
220 thumbing their noses at this Japanese rig. 
Few/ hams felt that the 2-meter band w/ould 
ever be popular, and even few/er professional 
radio operators dreamed that Japan could 
ever produce any type of equipment compara¬ 
ble to good or U.S.A. gear. 

How/ times have changed. Standard Com¬ 
munications Corporation in Salt Lake City, 
Utah still continues to be the leader in land 
mobile and marine VHF and UHF equipment, 
and w/ell-know/n entrepreneur Roger Wayman 
W9TYT heads up Standard Amateur Radio 
Products in Niles, Illinois. The Standard line 
originally re-debuted under the Heath label; 
now Roger has brought back the VHF and 
UHF hand-held, mobile, and base units under 
the Standard label. 

Just as Advertised 

The Standard C168A (the “A” stands for 
the “American” version) 2-meter handheld is 
advertised as the “world’s smallest full-key- 
board handheld." Smaller than some of the 
other brand-new micro series 2-meter hand¬ 
helds? Yes, it is. Yet this scaled-down size 
handheld still possesses all of the features 
found on larger equipment pius reasonably 
sized, rubberized keypad buttons for soft- 
touch commands. 

The 2-meter set comes with a long-life, 700 
mA battery pack, and a little overnight wall 
charger that lights a red LED when it’s 
plugged into the pack. The wall charger feeds 
the battery direct, so if you’re dealing with a 
reasonably full battery, you can run the unit 
and charge the battery at the same time. It’s 
about “push” when it comes to getting the 
battery charged with the unit on, but turn the 
unit off and by daybreak your pack will have a 
full head of steam. 

Controls include volume, squelch, remote 
mike and ear jacks, along with the BNC con¬ 
nector for the antenna and a frequency and 
channel-changing knob. They have a nice 
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rubberized feel to them, and they’re far 
enough apart to make knob-twirling a breeze. I 
also liked the recessed LED that glows red on 
transmit, and green with open-squelch activi¬ 
ty. This is handy when a radio goes off at a 
hamfest—you can look down and see whether 
or not it’s yours. 

The LCD display on the front is small, like all 
other pint-sized handhelds, but it’s completely 
readable at an oblique angle. If you hold your 
head just right, you can also read it with polar¬ 
ized sunglasses, too! 

Audio, Power Usage, and Heat 

Audio output was tested at 200 mW, which 
is okay for normal operation, and about “stan¬ 
dard” for other small handhelds. The speaker 
gave us reasonable audio output, and its full 
fidelity made listening to the recovered audio 
pleasant. There are other handhelds with 
slightly louder audio output, but the audio 
tends to be a bit tinny, and at low volume not 
as pleasant as the Standard audio. But in a 
crowd, sharp, tinny audio output is sometimes 
desirable. 

Standard has a variety of headsets and 
speaker microphones to take care of operat¬ 
ing in a crowd. Two different models of head¬ 
sets let you walk around in a crowd and look 
like a goon—but for good, solid communica¬ 
tions, the goon-look is really one of the best 
ways to go to hear and be heard. 

One interesting feature allows you to re¬ 
mote the battery via a curly cord down to your 



Photo B. The 40- or 200- memory-channel 
board simply plugs into the bottom of the HT 
The memory is always retained. 



Photo A. The Standard C168A. 

belt, and you wear the actual transceiver on 
your shoulder. This gets that antenna up out of 
your gut, and makes you look like a New York 
cop with great sounding audio right next to 
your ear. It also gives you the capabilities of 
complete control of your handheld at eye level. 

If you plug your Standard C168A Into 12 
volts, you can get a little over 5 watts out of the 
antenna jack. This Is a good way to boost your 
power for mobile use for a quick conversation. 
Real quick. 

Anytime you run a micro-sized portable at 5 
watts. It’s going to get real hot fast off of 12 
volts. Real hot, and real fast—after about four 
minutes of key-down. But Standard did its 
homework, and the power output begins to 
fold back, protecting the output transistor from 
thermal meltdown. 

Selectivity and rejection of out-of-band 
pager, weather, and taxi cab calls, was judged 
adequate. On an outside antenna, it gave us a 
few more squawks than some larger hand¬ 
helds with (probably) more band pass circuitry 
in the RF section. But with its reasonable se¬ 
lectivity, the Standard 2-meter handheld turns 
out to be a dandy AM/FM full-sensitivity scan¬ 
ner from the air band at 115 MHz to FM narrow 
band frequencies to 175 MHz. And for those of 
you who are members of the Civil Air Patrol, 
MARS, or the U.S. Coast Guard Auxiliary, 
word has it that modification capabilities for 
transmit are available WITH PROPER CRE¬ 
DENTIALS. 

The Standard also contains all those neat 
bells and whistles that not many hams use, 
but every ham wants—such as DTMF paging, 
DTMF group calls, tone burst for European 
repeaters, and seven different types of scan. 



with three modes of scan and multiple scan 
speeds. Very good news—CTCSS encode 
AND DECODE is “standard” with Standard. 
With more repeaters going over to PL, it’s 
hard to understand why their competition 
would still make CTCSS an option. 

Programming 

Programming the Standard is unlike pro¬ 
gramming any other 2-meter handheld. With 
the Standard equipment, you program in lay¬ 
ers. For example, first you punch in the re¬ 
peater output, and program it into any one of 
40 memory channels. Then you go back and 
program the offset and the PL. This is layered 
on top of that original simplex frequency entry, 
and stays in memory until you go back and 
change it. And you don’t need to worry about 
accidentally erasing a memory already pro¬ 
grammed—a unique set of keystrokes makes 
accidental write-over impossible; you must 
deliberately write over what you want to 
change. 

Once you master the concept of layering in 
the information for each memory channel, it 
programs up just as fast as any other hand¬ 
held out there. But it is different from what you 
might be used to, when you first start poking 
away at the rubberized keypads. 

Memory Unlimited 

But here’s the neat thing with the Standard 
C168A—you can pull out the plug-in 4K EEP- 
ROM memory cartridge, and plug in a 16K 
EEPROM memory cartridge for 200-channel 
storage! Or, if you're like me and can’t remem¬ 


ber what you've stored in 200 channels, you 
could have: several sets of 4K EEPROMs for 
different geographic regions of the country, or 
plug-in EEPROMS for 40 air scanner, marine, 
or repeater channels in different cities. Each 
PROM retains its memory after you unplug it. 
When you travel, you can just pick the appro¬ 
priate PROM and plug it in. But you have to do 
the initial programming yourself. No one has 
cloned the ARRL Repeater Directory yet by 
geographic area in the standard or 16K PROMs. 

I run the 200-channel PROM and divide up 
my frequencies by banks of 20 for different 
cities. This gives me 10 different banks of 20 
channels each, and if I need more. I’ll simply 
buy another $30 200-channel EEPROM from 
the factory. They are readily available. 

Ham radio dealers should cash in on this 
feature by offering preprogrammed EEP¬ 
ROMS. It takes a maximum of two minutes to 


clone from one Standard set to another. Just 
think, Mr. Dealer, of all the time you can save 
when selling that next 2-meter transceiver— 
you won’t have to stand there for 20 minutes, 
programming in some popular frequencies for 
your particular area on this new hand-held set. 

Standard has a 440 MHz UHF model, the 
C468 (for about $370), which I got my hands 
on. It’s also a good performer. Like the 2-me- 
ter set, the big advantages are ultra-compact 
size, reasonably good audio out, out-of-band 
scanning capabilities, and the incredible 
memory expansion EEPROM capabilities. 

So, welcome back. Standard. We look for¬ 
ward to some of that exotic equipment we see 
advertised in some of the Japanese maga¬ 
zines. The new dual-band mobiles look good, 
and that triband base station, along with the 
scanner spectrum analyzer, is also a long- 
awaited product here in the U S A. B 


The Standard C168A HT 
Test Bench Report 

TX power output (High, with included battery); 2.2 watts at 950 mA. 

Second harmonic: -92 dB 
Frequency accuracy; -h 094 Hz 
Peak deviation: 4.8 kHz 

In-band receiver sensitivity: 12 dB SINAD, 0.102 pV 
Selectivity (±15 kHz): 32 dB 
Selectivity (±20 kHz); 60.4 dB 
Intermodulation rejection: 63 dB 
Image rejection: 73 dB 

Heat sink capabilities: Good, using diecast aluminum frame. 

Best feature: Ability to plug in EEPROM tor 200-channel capability. 

Least desirable function; Must read instruction manual several times to figure out how to program a 
memory sequence. 

Distribution; Available from leading amateur radio dealers throughout the United States. 
Availability; Off-the-shelf, including 27 different accessories. 


An Improved Crystal Tester 

Continued from page 22 

See Figure 2 for the improved circuit. If 
you power the tester with a 9-volt battery, it 
will make a very handy portable test instru¬ 
ment. It’s especially useful when rummaging 
through those bins of surplus crystal at a 
hamfest or surplus store. 

For a more permanent setup, you may 
wish to run the tester from 110 volts AC. I 
built the power supply shown in Figure 3 for 


CAN YOU SPOT THE ANTENNA? 


Neither can your neighbors. 
At last a solution to antenna 
restrictions. The Ventenna™ 
is so simple, it installs in less 
than 10 minutes. Yet it’s so 
unique that a patent has been 
applied for it. The Ventenna 
simply slips over the existing 
vent pipe on your roof and is 
virtual Iv undetectable... yet 


performs! Order your 2m Ven¬ 
tenna by phone or mail. 
$39-95; specify W” or 2" 
vent pipe. 

NEW: 220 & 44fl MHz Versions 

PO. Box 445. Rocklin, CA 96071 

1 IIV Ordofs: 1-80O-551-51S0 

Forbes 

Group 


Please add $4.00 for shipping and handling. Dealer inquiries invited. 


Contaa Larry G. Ledford KA4J at 553-4th 
Street S.E., Cleveland TN 37311. 


C1 ,C3.C5 0.001 pF capacitors 

C2 100 pF capacitor 

C4 0.005 pF capacitor 

SI SPST switch 

Misc: XTAL sockets (optional), 9V battery, mini 

alligator dips (2), PC board, case, battery clip. 

A blank PC board for the XTAL tester is available 
for $3 -I- $1.50 shipping/handling per order (the 
optional power supply board is $3.50) from FAR 
Circuits, 18N640 Field Court, Dundee IL60118. 


CIRCLE 228 ON READER SERVICE CARD 
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Number 9 on your Feedback card 


Build a Function Generator 

An inexpensive way to generate useful waveforms. 

by J. Frank Brumbaugh KB4ZGC 



F unction generators provide a number of 
different waveforms over the audio frequen¬ 
cy range and, if you pay enough, up to about 2 MHz 
or more. Commercial units are priced well over 
$100, a very high price for what can be a very 
simple instrument. 

Hams do not need a broad frequency range, nor 
do they have to spend big bucks for a perfectly 
adequate function generator covering the most im¬ 
portant audio frequencies, at least 300 to 3,000 Hz 
or a bit higher. But they may need a number of 
different waveforms, depending on the tests they 
require. 

The function generator described in this article 
covers from below 300 Hz to above 7,500 Hz in 
two ranges. It provides positive pulses, negative 
pulses, square waves, triangle waves, and sine 
waves at all frequencies within its two ranges. Best 
of all, it requires only a single inexpensive IC and a 
general purpose NPN transistor. It can be con¬ 
structed for less than $5, not including an enclo¬ 
sure, even if all parts must be purchased new (sur¬ 
plus). 

The Circuit 

Figure 1 shows the schematic diagram. U1 is a 
TL-084 quad FET op amp that is connected with 
external components to generate square, triangle 
and sine waves at frequencies controlled by fre¬ 
quency potentiometer R4. Positive and negative 
pulses arc derived from the square waves. 

There is a minor drawback resulting from trying 
to do so much with so little, but this is eliminated by 
adding Ql, a 2N3904. Triangle and sine waves 
generated by U1 vary inversely in amplitude as 
frequency is changed. Ql amplifies sine and trian¬ 
gle waves with the input level controlled by 
gain potentiometer R18. Lowering the frequency 
reduces their amplitude; raising the frequency pro¬ 
vides more gain. This allows you to keep these 
waveforms at a constant amplitude and eliminates 
distortion at low frequencies. 

Although this circuit requires both positive and 
negative voltages, the total current drain is so 
low—a few milliampenes—that a simple voltage 
doubler consisting of diodes D3 and D4. electrolyt¬ 
ic capacitors C7 and C8, and voltage equalizing 
resistors R16 and R17, does the job. A small wall 
transformer, or any small low voltage transformer 
with a secondary voltage between 6 and 12 volts 
AC, is used to power the function generator. One 
side of the secondary is the center tap of the voltage 
doubler circuit and is grounded, thus both positive 
and negative DC voltages referred to ground (com¬ 
mon) are provided, eliminating the need for a com¬ 
plex positive and negative power supply. 

Construction 

I recommend a small printed circuit board, such 
as Radio Shack 276-150. All parts except Jacks and 
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controls are mounted on the PC board. The layout 
is not critical, despite the rapid rise and fall times of 
the square waves. You don’t need any shielded 

The PC board can be mounted in a small metal or 
plastic enclosure, or one made from printed circuit 
board material. Both the potentiometers and the 
toggle switches can be mounted on the panel, along 
with the four waveform output jacks. The AC con¬ 
nector can be mounted wherever desired. It must 
match the low voltage AC connector from the wall 
transformer. 

If desired, a small step-down transformer with a 
secondary of 6 to 12 VAC can be mounted in the 
enclosure if a wall transformer is not used. If you 
do this, an SPST toggle or slide switch should be 
used in series with the primary to serve as an on/off 
switch. If you want a pilot light, connect an LED in 
series with approximately 12.000 ohms, 2 watts, 
across the transformer primary. Two-watt resis¬ 
tors are scarce today. If you do not have one in your 
junk box you can use a pair of 27k, IW resistors; 
four 47k, '/iW resistors; or eight 100k, 14 W resis¬ 
tors, wired in parallel to substitute for the 12k. 2W 
resistor. 

Although calibrations can be marked directly on 
the panel, it will look better if you use a circular 
calibrated dial. You can make an excellent dial 
using an aluminum or steel circle left over from 
cutting a hole for a meter or small speaker. (You do 
save these in your junk box, don’t you? If not, 
you’ll have to cut one the correct size.) 

Paste white card stock to one side of the circular 
dial. Allow it to dry thoroughly before trimming 
the excess card even with the dial plate. Enlarge the 
center hole if neces sary so the dial will just clear 


the shaft of R4. Fasten the dial plate to a knob, 
using super glue or epoxy. Place the dial over the 
shaft and tighten the setscrew(s) in the knob. 

All parts except the printed circuit board and 
transformer are available from Short Circuits, PO 
Box 285, Barnegat NJ 08005, at unbelievably low 
prices. Small inexpensive power transformers are 
available from Micro-Mart. 508 Central Ave., 
Westfield NJ 07090. (Cat. No. T-11 provides 10.6 
VACatl75 mAfor$1.50.) 

Calibration 

A frequency counter is recommended for cali¬ 
brating the frequency dial. It must be capable of 
measuring frequencies below 300 Hz. Some of the 
frequency counters which have very broad mea¬ 
surement ranges require use of a low-pass probe 
for frequencies below about 20 kHz. Figure 2 
shows the schematic for a simple low-pass probe 
which will work with any frequency counter. 

Rotate the dial (R4) fully counterclockwise to 
maximum resistance. Set RANGE switch SI to 
LOW. Connect the square-wave output (J3), 
through a low-pass probe if used, to the frequency 
counter. Set the frequency counter to a one-second 
gate period. Apply power to the frequency counter 
and the function generator. 

Note the frequency displayed. It should be a bit 
below 300 Hz. If the frequency displayed is higher 
than about 500 Hz and you are not using a low-pass 
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Figure 2. Low-pass probe. 






Figure 3. PC board foil pattern. 
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Figure 4. Parts placement. 


probe, both the positive and negative edges of the 
square wave wiil be counted, displaying double 
the actual frequency. If this occurs, either divide 


by two or use a low-pass 
probe. 

Rotate the dial until a fre¬ 
quency of 300 Hz is dis¬ 
played. Mark the dial at this 
point. Continue calibrating 
the dial as described until 
the entire low range has 
been calibrated. Then move 
the range switch to HIGH 
and calibrate the high fre¬ 
quency range. 

The dial will not be linear 
with frequency. Lower 
frequencies on both ranges 
will be spread out and high 
frequencies compressed. 
However, these ranges 
overlap so the compressed 
high frequencies on the 
LOW range are spread out 
on the low end of the HIGH 
range. 

Operation 

Apply power to the func¬ 
tion generator. Set the dial 
and RANGE for the desired 
frequency. Pulses and 
square waves are available 
at all times. A choice of tri¬ 
angular or sine waves at J4 
is controlled by S2, and 
their amplitude controlled by gain control R18. 
Both triangle and sine waves should be observed on 
an oscilloscope when setting the gain control. Too 


high a gain at low frequencies can result in greatly 
distorted waveforms. 

Conclusion 

The function generator is a general purpose in¬ 
strument. A few of the more common uses are: 
•Pulses : External triggering of oscilloscope. 
Checking electrical length of coaxial cables. Mea¬ 
suring carrier lifetimes of diodes. 

•Square fVaves: Checking low frequency limits of 
amplifiers. Vertical amplifier voltage calibration 
of oscilloscope. Output can be keyed into a speaker 
or headphones for code practice. Signal injector in 
receiver tests. 

•Triangle Waves: Bi-directional sweeping of a 
voltage controlled oscillator. 

•Sine Waves: Checking bandpass or bandstop 
characteristics of active and passive filters. Mea¬ 
suring frequency limits and insertion losses of 
active and passive filters. A known modulation 
source for transmitter testing. 

The methods and techniques for using various 
waveforms for testing and evaluating circuits and 
equipment are explained in a number of textbooks, 
and detailing them here is far beyond the scope of 
this article. When you become familiar with the 
function generator you will discover many more 
uses for it in the shack. QQ 


Contact J. Frank Brumbaugh KB4ZGC at 1812 
Marilyn Ave ., Bradenton FL 34207-4743. Please 
enclose an SASE. 
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Consider the facts: 

• If you carry 73 Amateur Radio Today it will 
increase your store traffic—and our dealers tell 
us that 73 is the hottest selling amateur radio 
magazine on the newsstands today. 

• Increased store traffic means increased sales for 
you. Hams will come into your store to pick up 
the latest 73 and end up buying the latest all¬ 
band, all-mode tran.sccivcr (or at least a few feet 
of coax). 

• 73 Amateur Radio Today guarantees each 
issue—^you pay only for tlic copies that you sell. 
We pay for all shipping. 

For information on seiiing 73 Amateur 
Radio Today, cail Phii Martus at 
800-722-7790, or write to; 


73^ntaieur 
Radio Today 

W(^ Center, Forest Road, 
Hancock, NH 03449 



Parts List 

Cl 

0.01 pF 5% mylar or polycap 

C2 

0.003 |iF 5% mylar, polycap or monolithic 

C3,C4 

0.001 pF ceramic disc 

C5 

0.1 pF ceramic, polycap, mylar or monolithic 

C6 

0.0022 pF mylar, polycap or monolithic 

C7,C8 

1000 pF 25 VDC electrolytic 

C9,C10 

0.1 pF disc ceramic or monolithic 

C11,C14 

3.3 pF 16 VDC electrolytic 

C12,C13 

470 pF 25 VDC electrolytic 

D1,D2 

Silicon switching diode (1N914, IN4148, etc.) 

D3,D4 

Siiicon rectifier diode 1N4001 

J1,J2,J3,J4 

RCA or phone jack 

J5 

AC connector to match wall transformer output 

Q1 

NPN small signal transistor (2N3904, 2N4124, etc.) 

R1.R2,R7,R11,R12 

100k 5% V4W resistor 

R3,R6, R8, R13, R14 

10k 5% 1/4 W resistor 

R4 

100k potentiometer 

R5 

100 ohm 5% ViW resistor 

R9,R10 

33k 5% 1/4 W resistor 

R15 

27k 5% 1/4 W resistor 

R16, R17 

470k 5% 1/4 W resistor 

R18 

20k potentiometer 

R19 

39k 5% 1/4W resistor 

R20 

5.6k 5% 1/4 W resistor 

R21 

2.7k 5% 1/4 W resistor 

R22 

330 ohm 5% 1/4W resistor 

SI 

SPST toggle or slide switch 

S2 

SPDT toggle or slide switch 

U1 

TL-084 quad FET op-amp 

A blank PC board is available for $6.25 -i- $1.50 shipping per order from FAR Circuits, 18N640 
Field Court, Dundee IL 60118. 
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Number 10 on your Feedback card 


73 Review 


by David Cassidy NIGPH 

The Ventenna 

The “no antennas” antenna. 


The Forbes Group 
P.O. Box 445 
Rocklin CA 95677 
Tel.: 1 (800)551-5156 
Price Class: $40 


O ne of the biggest problems faced by 
many hams is how to operate from an 
apartment or condominium. There are entire 
communities that restrict all outside antennas, 
and even a simple dipole or 2 meter vertical 
could be a violation to restrictive zoning laws 
or deed covenants. 

Of course, hams should check out this kind 
of stuff before renting or buying a home, but 
let's face it—amateur radio isn’t always the 
prime factor in choosing where to live. There 
are thousands of amateur radio operators who 
find themselves with very limited options: in¬ 
door antennas (TVI problems and often poor 
performance), mobile operation (fun. but limit¬ 
ing) or going QRT (yikes!). 

The Forbes Group has come up with an 
ingenious way for those in a "no antenna 
zone” to get around restrictions, and still get 


SWISSLOG 

NUMBER ONE IN EUROPE 
FORA GOOD REASON. IT IS 
THE BEST YOU CAN GET 
ANYWHERE. 

“It is impossible to describe the 
capabilities of SWISSLOG in the space 
allocated here. I can say with absolutely 
no reservations that it is the best loc"‘— 
program that I have ever seen, am 
now using SWISSLOG myself 
Dick Goodman, WA3USG 
(73 Magazine, June 1991) 


know what I would do without SWISSLOG. 
The QSL's are coming in stacks from the 
bureau, even thougli I have a QSL 
Manager. SWISSLOG is worth it just for 
that, let alone all the nice record keeping 
for DXCC and WPX etc". 

Paul Wyse, 5Z4FO Kenya 

SWISSLOG DOES IT ALL. Log, Sort 
Print QSL’s & labels. Award tracking, MUF 
map with grayline. Go resident for packet. 
Conversion from K1EA, DXLOG etc. Too 
much to describe. IBM, 512K, HO reqd. 

MONEY BACK GUARANTEE 

TO ORDER: SEND $78 ($75+$3 shipping). 


Frank Greenhaigh, KD2LL 
10 Robbins Ave. Amityville 
New York, 11701 


(516) 598-0011 


CIRCLE 133 ON READER SERVICE CARD 


out a decent signal on the UHFAfHF bands. 
It’s called the Ventenna. 

What’s a Ventenna? 

As it comes from the manufacturer, the Ven¬ 
tenna is a strange looking thing—until you 
understand how it goes up. When you take it 
out of the box, what you see is about 3 feet (2 
meter version) of ABS pipe with a coax tail 
sticking out 6 inches from the bottom. 

That's what you see. What you’ve got is an 
efficient 2 meter (also available in 220 and 440 
MHz versions) antenna that looks exactly like 
a common vent pipe. These vent pipes ( or 
“stink pipes,” as they are sometimes referred 
to) grace the rooftops of millions of homes all 
over the world—even homes that have restric¬ 
tions against any outside antennas. 

installing the Ventenna 

The first thing you want to do is take a walk 
down your street and notice what the vent 
pipes in your area look like. Are they "raw” 
ABS pipe (with the manufacturer’s stenciling 
still showing), painted black, or are they paint¬ 
ed to match the house or roof cotor? If the 
pipes in your neighborhood are raw ABS, 
you’re all set, because the Ventenna comes in 
this form. 

If the pipes in your area are painted, visit 
your local hardware store and buy a can of 
spray paint in the right shade. While you’re at 
it, pick up a can of paint that matches the color 
of your roof. Are the shingles gray, brown or 
blue? Take a sample with you to the hardware 
store and try to find the best match possible. 

A couple of quick coats with fast drying 
spraypaint should be sufficient. If you want to 
get really sneaky, sprinkle some sand on your 
freshly painted coax so it resembles the tex¬ 
ture of your roof shingles even more. For truly 
cloak-and-dagger type installations (If you 
own your home), drill a small hole in your roof 
next to your vent pipe, placing the hole so that 
it is hidden by the pipe when viewed from the 
street. Run your coax into this hole and seal 
with a waterproof sealent. 

The inside diameter of the Ventenna is 
slightly larger than the outside diameter of 
your vent pipe, so it slips right over your exist¬ 
ing pipe. Tighten the three set-screws on the 
bottom of the Ventenna (a dab of matching 
paint helps hide the shiny screws), run your 
coax, and you're on the air. 

On the Air 

I found that this clandestine antenna gives 



Photo. Vent pipe or antenna? Only the person 
who put it there knows for sure. 


great performance all across the 2 meter 
band. It is broadbanded enough to use on the 
packet frequencies at the low end of the band, 
and it can jump up for FM repeaters at the top 
of the band. I measured SWR less than 1.6:1 
from 144-148 MHz. 

The Forbes Group has come up with a very 
clever solution to what is becoming a bigger 
and bigger problem in amateur radio. If you 
live in a restrictive area, or if you are simply 
trying to keep your rooftop from turning into an 
antenna farm, the Ventenna could be the an¬ 
tenna solution for you. B 
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One Desert Storm 
MARS Experience 

MARS readiness and support needed! 

by Mike Warner NX7T 


I n November of 1990 noi one community 
MARS (Military Affiliate Radio System) 
station existed in the Nuernberg Military 
Community. The 1st Armored Division’s 
MARS license (Ansbach) was revoked for 
failure to meet the 40-hour week manning 
requirement. Only one active amateur club 
station, the Erlangen. Ferris Barracks Ama¬ 
teur Radio Club, DA2SF, existed in the area. 

It owed its existence in large part to the Ger¬ 
man amateur community and the Iron Land 
Amateur Radio Association (ILARA). 

Enter the Gulf War, and of course, the 1st 
Armored Division's (IAD) deployment. 
There was a sudden shift of priorities. Second 
Brigade lAD’s new commander. Col. Mont¬ 
gomery Meigs, received a copy of our 
ILARA newsletter. It indicated our potential 
and willingness to be a MARS station. This 
time there was interest. 

The newly arrived chaplain of the Division 
Support Command (DISCOM), Rabbi Ken 
Lcinwand, had started several MARS sta¬ 
tions in the past. He also had one amateur 
among his support battalion commanders. 

Dan Pasomoto, whose German call had 
been expired for two years, joined forces 
with the rabbi. Dan is the Director of the 
Learning Centers for the Nuernberg Commu¬ 
nity, but with all the soldiers leaving for 
Desert Storm there would be little need for 
the usual learning center activities. Dan was 
able to convince the right people to divert 
money (27,000 DM) from the Learning Cen¬ 
ter budget to buy amateur radio equipment 
for the deployment, and to encourage our 
Community Commander, General Wesley B. 
Taylor Jr., to request additional equipment 
from the Amateur Radio Relay League 
(ARRL). 

With letters of commitment from General 
Taylor and Col. Montgomery Meigs, 5th 
Signal Command granted two MARS licens¬ 
es to the Nuernberg Community. One station 
was established at Monteith Barracks, and the 
other at the Ferris Barracks Amateur Radio 
Club Station. A full-time operator was com¬ 
mitted to each. By the end of deployment 
more personnel were added to the Erlangen 
(AEMIELN) station, and many volunteers 
contributed hundreds of man hours to both 
operations. The ARRL came through with 
two radios; One TS-140S and one lC-735. 
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Getting tbe Equipment 
The real difficulty was spending the Learn¬ 
ing Center money. Army Contracting was 
swamped, and suffered drastic loss of person¬ 
nel at a very inconvenient time. When push 
came to shove, there was not time to order the 


equipment from the States. Doing so would 
have made the available money go much far¬ 
ther, as equipment is generally more expen¬ 
sive in Germany. But there was no time, so it 
had to be locally purchased. 

In Germany, too. when Christmas ap¬ 
proaches, most amateur distributors close 



Photo A. SSG Michael R. tVamer NX7T. MARS operator during Operation Desert Storm. 



Photo B. A well-equipppd Desert Storm mobile. 











down until the new year. Much of what we 
needed could not be found at any price, but 
we managed to obtain six TS-440Ss, a few 
antennas, and some hardware. Most of the 
ham/MARS operators spent their own 
money, some over $500, to help make up 
shortages. 

Two groups from Monteith, the Non-Com¬ 
missioned Officers Wives and the Officers 
Wives Clubs, granted an additional $1,500. 
These funds were added to ILARA club dues 
to purchase little things like microphones 
(that don’t come with radios when you buy 
them in Germany), coax cable, insulators, 
antennas, baluns, a power supply, and other 
important items like phone patches. 

When this equipment was combined with 
that sent by the ARRL, we were able to equip 
both the Erlangen and Monteith stations as 
well as four deployed stations to Saudi 
Arabia. 

Some of the hams in the division deployed 
with their own personal radios as well. All of 
us had planned to take our own rigs. Fortu¬ 
nately, it was not necessary for a few of us. 

The equipment was purchased just a few 
days prior to our departure, and we had to 
work out the distribution. We learned that 
only licensed hams were to be granted 
Saudi MARS licenses, and some of the 
units originally slated to receive equip¬ 
ment had no one with a license. Unit calls 
were later issued allowing our battalions 
without licensed hams to have their own 


MARS call. We did the best we could given 
the time and information available. 

In addition to the two community stations, 
equipment was divided up among: Chaplain 
Ken Leinwand, lAD DISCOM; Headquar¬ 
ters Second Brigade, AEM3XC, SSG Mike 
Warner (NXTT/DAl'ra); 6-3 Air Defense 
Artillery (ADA), AEM3XK, CW2 Denis 
Puls (DAIPV); and Alpha Co 94th Field Ar¬ 
tillery, AEM3XF, SPC Warren Fitzsimmons 
(DA2FI). Later Isl of the 35th Armor Battal¬ 
ion, Chaplain Richard Davis (KB2MAX) al¬ 
so obtained his MARS call, AEM3XG, and 
the IC-735 provided by the ARRL. 

AT&T Mops Up 

We had the equipment, and troops who 
wanted desperately to talk to home. In an 
adjacent sector we heard the 18th Airborne 
Corps and others phone patching to their 
lovrf ones in the States and to Germany. But 
VII Corps was under restriction. In order to 
operate we had to go where no troops could 
find us. But we could and did send message 
traffic. 

For difficult cases commanders would 
transport their soldiers out to us. Sometimes 
phone tents were available, and you could 
call Germany with an AT&T card, but if you 
didn’t have one you were out of luck. If you 
did have an AT&T card, your wallet was out 
of luck. Originally, phone calls were costing 
$27 for 10 minutes. I must ask you to bear in 
mind that the AT&T equipment at the Saudi 


DURijtFLEX' 
shock m^'unts silence 
spring-generated RF noise. 



• DURA-FLEX neoprene elastomer 
significantly advances antenna shock 
absorption technology. 

• Eliminates RF noise in duplex radio 
systems from metal-to-metal contact in 
conventional steel springs. 

» Drastically cuts whip vibration which can 
damage or break antennas with steel 
springs on high-vibration vehicles. 

> Solid brass adaptors molded into neoprene; 
braid totally isolated through center cavity. 

> Field-proven against heal 
and abrasion extremes. 

» Models for roof, trunk or magnetic 
mounting. 2 meter. 220 MHz or UHF. 


the antenna epecialiata co. 


a member of The Allen Group SIC. 

30500 Bruce Industrial Parkway 
Cleveiand. OH 44139-3996 
216/349-8400. Telex: 4332133. Rax: 216/349-8407 


ilping the world communicate”* 


end was set up and maintained by soldiers, 
not AT&T personnel. 

Many soldiers will be dealing with their 
phone bills for months to come. The Interna¬ 
tional Red Cross helped some of these 
soldiers with grants to help pay the bills. 
Still, many soldiers’ combat pay and their 
family finances dissolved before their eyes. 
Some soldiers experienced bills in the 
order of several thousand dollars. MARS 
provided a free service. When permitted, we 
operated, and we were able to do so long 
before the AT&T system could arrive and 
long after they shut down. Often AT&T was 
not there at all. 

For whatever reason, in the 7th Corps in 
general and 1st Armored Division in particu¬ 
lar, MARS could not really operate until after 
the war was over! The reason given was, of 
course, fear of Sadam DFing us, while at the 
same time Air Force Liaison (ALO) and 141 
Signal operated HF/SSB and teletype (key 
down for long periods) not only in the area of 
our troops, but inside our perimeter. 

MARSgram Problems 

One of the worst and most demoralizing 
logistical problems at Operation Desert 
Storm was the mail. Before the war, no one 
questioned the need to transport bulletins 
over mail, but nothing changed after the war! 
Normally MARS is a good alternative to the 
mail for service members overseas. Since 
MARS was an afterthought, the plan for de¬ 
livery of MARSgrams to soldiers in the Gulf 
was a disaster. 

The plan was for all incoming MARS¬ 
grams to be dumped in the “Military Postal 
System, MPS’’ at Daharan. Many of the mes¬ 
sages sent to soldiers were never received. 
Those that made it through were often re¬ 
ceived months after being sent. A number of 
fixes were instituted to allow message dis¬ 
semination down to unit level through the 
MARS system if there was a MARS station 
nearby. But no one really had an accurate list 
of where the units were, not even the Red 
Cross! Had there been a MARS station active 
in each brigade-sized unit, this could have 
been avoided. By the time the system really 
started to work, most of the soldiers and 
families had lost faith in it. 

MARS Success, Nonetheless 

Still, our MARS operators both in the 
Gulf and at home sav^ soldiers in the 7th 
Corps alone some $250,000 in personal 
and official communications costs. Had re¬ 
strictions not been placed on us for operating, 
and had a plan been in place and working 
rather than thrown together, I am convinced 
it could have been four or five times that 
amount. 

Stateside stations like AAR4CSS in Ocala, 
Florida; AAR5NSF in Minnesota; and 
AAR2USI at Ft. Monmouth. New Jersey, 
supported us throughout our deployment. 
They often operated 24 hours a day using 
only volunteers from the amateur communi¬ 
ty. We take our hats off to you! Why none of 
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A Direct-Reading 
Linear Inductance Meter 

Check out your coils with a digital voltmeter. 


by Arthur C. Erdman W8VWX 



T he meter described here allows you to 
use an inexpensive digital voltmeter 
(DVM) to directly display inductance in mi¬ 
crohenries. The basic principle of operation 
is that the width of a pulsed voltage is directly 
proportional to inductance. The DVM reads 
the average (direct, or DC) value. Inductor 
resistance degrades the linearity (stray capac¬ 
ity has minimal effect), but the circuit con¬ 
stants are such that if measurements are limit¬ 
ed to about 250 mV (and 250 (iH), the 
linearity is excellent. 

One integrated circuit chip is used for the 
circuit. One 9-volt transistor radio battery 
and a 5-volt regulator make up the power 
supply. A line-powered supply could be 
used. There are no special construction 
problems. 

The main component is a 14-pin integrated 
circuit (IC) chip, 74HC132 (the 74HC132 
and the RF choke coils are available from 
Mouser Electronics, 2401 Highway 287 
North, Mansfield TX 76063, phone (800) 
346-6873). The IC consists of four two- 
input NAND gates. The IC also has what are 
called Schmitt inputs. The Schmitt circuits 
trigger the NAND gates at precise voltage 
levels. 

The complete circuit for the inductance 
meter is shown in Figure 1. NAND 1 gener¬ 
ates the square wave. NAND 2 is an isolation 
stage. NANDs 3 and 4 produce the desired 
output pulsed voltage. One input of each 
NAND is connected to +5 volts. The 
NANDs operate as inverters. The pulse 
width is equal to the time it takes the voltage 
across the unknown inductor to fall from 5 
volts to the lower triggering level (about 1.8 
volts at room temperature). 

Construction 

The only construction caution is to try to 
keep the internal leads to the inductance ter¬ 
minals as short as possible. In my unit, the 
combined length of the two leads to the termi¬ 
nals is about four inches. I selected 5 )lH as a 
minimum reading. These leads do not cause 
much unwanted inductance compared with 
the minimum. 
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Calibration 

Known-value inductors (5% tolerance) are 
available from Mouser Electronics for about 
$1 each. 

To calibrate, connect a known-value in¬ 
ductor that has a value close to 250 pH (220 
pH inductors are available). If a 220 pH part 
is used, adjust R1 for an output reading of 
220 mV. No other adjustments are needed. 
If you have other known-value inductors 
less than full-scale, check the linearity. Don’t 
forget that your inductors have, at best, a 
5% tolerance. If you have measured the in¬ 
ductance of an inductor using the inductor in 
an oscillator circuit, the error in measure¬ 
ment is related to the ratio of fixed external 
capacitance to the inductor’s stray capaci¬ 
tance. The value found by that method is the 
APPARENT inductance. The value is higher 
than the true self-inductance. The measuring 
method used in our unit measures closer to 
the true self-inductance. (Capacitive effects 
are minimal.) 

This unit will measure inductances from 
5 pH to 250 pH. While readings greater than 
250 mV are possible, the linearity becomes 
poor. 



tance meter. 



Figure 3. PC hoard foil pattern. 






N!jAS FOR THE PROPESSatiAL AMATEUR 


DUAL-EPVND 


(Shown) 


Bose/Repeofer Antenna 
GAIN: m»IH:8.5dB 5/8 Wa«eiS 
446MH2ll.9dB 
IMPfDANa: so Ohm 
SWR: less than 1.5 ! 

144-148 MHz 
440-450 MHi 
MAX POWER; 200 wits 
UNGTH: I7'8 
WEIGHT: 5lbs. 12 02 . 

MOUNTING MAST DIA.; l'/.-2!^" 
CONNECTOR: UHF (50-239) 
CONSTRUCTION: Heovy Duly Fibeigloss 
SCREW-TOGETHER ABS JOINTS 




scope), we found that 
the effect of stray ca¬ 
pacitance is greatly re¬ 
duced if the resistor, 
R3, is about 250 ohms. 
Values of R3 much 
higher than 250 ohms 
prevented the inductor 
voltage from reaching 
5 volts due to stray ca¬ 
pacitance. As a result, 
linearity suffered. I 
used a 220 ohm for 
R3. If R3 is much low¬ 
er than 220 ohms, the 
battery current is too 
high and linearity be¬ 
comes poorer due to 
the longer time con- 


Theory of Operation 
Figure 2 indicates the waveforms of the 
voltages present. At the instant the input 
square wave goes positive (5V), so does the 
voltage across the inductor. The NAND trig¬ 
ger level is about 3 volts, therefore the 
NAND 3 output goes LOW (inverter action) 
while NAND 4 output goes HIGH. When the 
voltage across the inductor decays to the low¬ 
er triggering level (1.8V), NAND 3 goes 
HIGH and NAND 4 goes LOW. In other 
words, an output pulse is formed. We will be 
show that the pulse width is directly propor¬ 
tional to inductance. 

Examine Equation 1 and Equation 2 to see 
the linearity, in spite of the fact that the induc¬ 
tor voltage dies exponentially. 

Assume no coil resistance. R = external re¬ 
sistance 

Equation 1: \ = = i ev 

Tyv is the time it takes the inductor to go from 
5 to 1.8 volts. Re-arrange Equation 1 and take 
the natural log. 

Equation 2: = (L/R) LN (5/1.8) 

L is in microhenries, R is in ohms, T,y is in 
microseconds, and LN is the natural log 
1.022. 

All the terms in Equation 2 are constants. 
Therefore, the pulse width, Tyy, is a linear 
function of inductance. 

The equation for the average (DC) voltage 
of a rect^gular pulse is: (Tp = time of 
square wave) 

Equation 3: V^vg = (Tw/Tp) • height of pulse [SV] 

Equation 4: f(MHz) = 1/Tp 

(Tp in microseconds) 

Equation 5: Vavg = 5 * Tyy(0 

(Tyy in microseconds, f in kHz, V^vg in niV) 

From Equation 5, if Tyy is a linear function 
of inductance then average voltage is also a 
linear function. Experimentally (using a 



Parts List 

Cl 

0.001 |iF, 16V or higher 

C2 

0.47 pF 

C3 

0.1 |iF capacitor 

C4 

1.0 pF/35V tantalum or 


electrolytic 

R1 

20k pot 

R2 

22k 

R3 

220ohmV4W 

R4 

10k ohm’AW 

R5 

22kohmy4W 

U2 

74HC132 integrated circuit 

U1 

7805 5-volt regulator 

A blank PC board is available for $3 -i- 

$1.50 shipping per order from FAR Cir- 

cuits, 

18N640 Field Court, Dundee IL 

60118. I 


stant (L/R). The time constant must be short 
enough so that the inductor voltage falls to 
nearly zero every positive half cycle of the 
square wave. I added an RC filter on the 
output so that the frequency response of your 
particular DVM won’t matter. (My DVM is a 
Micronta 22-188 from Radio Shack.) The 
DVM should have about 1 megohm input 
impedance. 

There are many possible variations in the 
value of R3 and the frequency of the square 
wave. However, due to the wide variation 
in the stray capacitance and DC resistance 
of inductors in the mH range, linearity is 
seriously degraded. Consequently, no at¬ 
tempt was made to include readings above 
250 mH. 

Readers will probably determine that the 
same circuit, with only a few minor changes, 
could be used to measure capacitance. True, 
and I have already built one, but there are so 
many capacitance meters out there that I de¬ 
cided to drop that feature and reduce the 
complexity by not adding more adjustment 
pots and switches. Hi 


Contact Arthur C Erdman W8VWX at 224 
Chaucer Court, Worthington OH 43085. 
Please enclose an SASE. 







Use Those Surplus Meters 

Find out what's inside that meter, and how it can be used. 

by J. Frank Brumbaugh KB4ZGC 


J unk boxes all over the world hold panel 
meters with all kinds of scales, most of 
which provide no clues to the characteristics 
of the internal movements. If the capabilities 
of these meters could be determined easily, 
many would be dusted off and placed in use¬ 
ful service in power supplies and test gear. 
This article will describe some simple and 
easy methods that any ham can use to identify 
the electrical parameters of most types of 
panel meters, and show how to tailor them to 
his or her exact requirements. 

Meter Varieties 

Disregarding the oddball meters which 
were originally intended for use in military 
equipment for exotic purposes, most com¬ 
mon panel meters are of two basic types: 
iron-vane and D’Arsonval. Typical of the 
iron-vane movement are the small, black 
metal-cased meters such as those manufac¬ 
tured by Shurite and a few other companies. 
The D’Arsonval movement is a moving coil 
movement and is used in the more expensive, 
and accurate, panel meters, as well as in 
analog VOMs and other types of electronic 
equipment. 

The iron-vane meter is neither very sensi¬ 
tive nor very accurate, and in most cases its 
function is clearly indicated by the scale on 
the meter. This meter is often used on auto¬ 
motive battery chargers and in AC line volt¬ 
age measurement. 

The d’Arsonval—moving coil—movement 
is usually found in meters which at least look 
expensive, in black or white or clear plastic 
cases. Occasionally the case may be metal, 
usually painted black, and a few may be her¬ 
metically sealed. Almost every such meter 
can be identified and placed in service to 
measure either voltage or current or both 
(with switching) of practically any value. 

Some surplus panel meters, especially 
those made originally for WWII and more 
recent military equipment, and many more 
removed from commercial gear and manu¬ 
factured under such well-known names as 
Simpson, Westinghouse, Marion, etc., con¬ 
tain essential information on their faces. For 
now, ignore the main scale and look at the 
very small type at the bottom of the meter 
face, usually on one or both sides of the 


movement, visible through a cutout in the 
center. Either the DC resistance, the full- 
scale DC current, or both may be printed 
there. 

The many small square and edgewise panel 
meters in plastic cases now available from 
mail order parts dealers for about S2 are 
usually 100 |iA. 200 (iA. 500 |iA. or 1 mA 
movements. However, be aware that these 
ratings are nominal, not exact, and these in¬ 
expensive meters may not have a linear re¬ 
sponse, regardless of any scale printed on 
them. These meters are available in left- or 
right-handed zero and center zero. They were 
made originally as tuning meters in commer¬ 
cial AM/FM and stereo equipment for home 
use, and as power and S-meter service in 
citizen band transceivers. 
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Figure 1. Test setup for measuring full-scale 
current. 
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Figure 2. Suppressed zero, expanded-scale 
voltmeter. 


Even if the DC resistance and/or full-scale 
current is printed on the meter face, there 
may be internal shunts or multiplier resistors. 
Therefore, I recommend that the actual full- 
scale current be measured before doing any¬ 
thing else. This is covered later in this article, 
as is the easy way to measure the meter’s DC 
resistance. 

Meter Disassembly 

CAUTION; If you have to make any inter¬ 
nal modifications, the meter must be partially 
disassembled. Use extreme care and the 


proper tools in taking the meter apart. Equiv¬ 
alent care must also be used in reassembly. 
Be very careful not to lose any tiny screws! 
Replacements may be impossible to locate. 

Surplus military and commercial meters in 
black metal or plastic cases are usually held 
together by three small flathead screws 
around the circumference of the rear portion 
of the meter case, near the rear panel. Surplus 
commercial meters in white or clear plastic 
cases are usually held together with strips of 
cellophane tape, but a few may be cemented 
together with plastic adhesive. Hermetically 
scaled meters, easily identifled by the glass- 
to-metal seals around the rear terminal studs, 
cannot be disassembled without destroying 
them. However, these meters are very accu¬ 
rate, and the printed scale(s) are indicative of 
their intended use. Use them as-is, or sell 
them at the next hamfest. 

If the meter is held together with screws, 
use a jeweler’s screwdriver of the proper size 
to remove them, being careful not to distort 
or burr the screw slots. Put the screws in a 
safe place so they will not be lost. With one 
hand, grasp the terminal posts on the rear of 
the meter and, holding the case firmly in the 
other hand, gently pull the meter movement 
from the case. 

If the meter is in a plastic case held together 
with strips of tape, carefully strip the tape off 
and discard it. 

If the meter case has been glued together it 
may be possible to break the seal by carefully 
cutting through the joints with a sharp knife. 
This may or may not work, and cutting or 
prying with a knife may cause the plastic case 
to crack or break, rendering the meter unus¬ 
able. However, if you have to disassemble 
this type of meter, it must have been unusable 
as-is and thus would not be a great loss. 
Attempting to take this type of meter apart is 
not recommended, except as a last resort. 

Modifying the Meter 

The only internal modification that I 
suggest for panel meters is the elimination of 
shunts and series resistances so that the basic 
meter movement is available at the external 
terminals. 

Shunts will be connected between the posi¬ 
tive and negative terminals. Usually they 
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look like a coil of wire, a resistor, or, in some 
cases, a piece of printed circuit board. This 
latter shunt is generally found in very large 
DC ammeters. 

Multiplier resistors may resemble ordinary 
resistors or small coils of wire. These nor¬ 
mally will be connected from the positive 
meter terminal to an insulated tie-point near 
the meter coil at the base of the needle. The 
simplest way to eliminate the effect of the 
multiplier resistor is to shunt it with a fine 
wire (AWG 30 or finer), very carefully sol¬ 
dering this shorting wire to both ends of the 
multiplier resistor. If there is room to clip the 
resistor out, it can be replaced with a short 
piece of fine wire. Note: In some meters it 
may be necessary to remove either the meter 
face or the rear panel to gain access to internal 
components. 

If the meter face must be removed, use a 
small jeweler’s screwdriver of the proper size 
to extract the two tiny screws holding the 
meter face to the internal structure. Save 
these screws, and any small meter needle 
stops which were attached under the screw 
heads. Then carefully, without bending the 
needle, slide the meter face towards the top of 
the meter and off. 

When a new or modified scale is to be 
placed on the meter to replace the original 
scale, removing the face first will make this 
modification easier. 

To remove the rear panel of the meter, 
carefully remove the nuts from both terminal 
studs passing through the rear of the meter. 
Save these nuts and any washers or solder 
lugs that come off with them. Very carefully 
remove the rear panel from the terminal 
studs. Note: If you anticipate using shunts or 
multipliers with the meter, I suggest that you 
use them externally, not placed inside the 
meter case. Used externally, meter shunts 
and multipliers can be trimmed or changed at 
any time if you want to use the meter for a 
different function. 

Meter Reassembly 

If the meter face or rear panel has been 
removed, replace them in the reverse order to 
that used in removing them. Use the same 
hardware and tools, and be extremely careful 
not to bend or break anything. If needle stops 
were found under the face mounting screws, 
be sure to replace them in the same positions 
they had previously occupied. 

Meters held together with screws must 
have the movement inserted into the case so 
the screw holes match perfectly and the meter 
face is positioned properly when viewed from 
the front through the protective glass. Cau¬ 
tion: Make certain that the slot on the front of 
the movement slides accurately over the stud 
on the zero adjust, if the meter is equipped 
with one. 

Before fastening the screws holding the 
meter together, hold the meter in one hand 
while adjusting the position of the zero adjust 
screw on the front of the meter. It must be 
possible to move the needle both above and 
below scale zero with less than 180 degrees 
movement of the zero adjust screw. 

If the needle cannot be moved as just de- 
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scribed, remove the movement from the case. 
Look into the case from the rear and rotate the 
zero adjust screw to position its stud at the 
bottom of the case and on the vertical center 
line. Then, carefully align the slotted exten¬ 
sion on the bottom front of the movement into 
a vertical position so it will slip properly over 
the zero adjust stud when the meter is again 
put together. 

Slide the movement back into the case, 
making sure that the screw holes on top of 
both components match up when the move¬ 
ment is fully seated into the case without 
rotating either component in a way that will 
affect matching the screw holes. 

Check proper seating by again rotating the 
zero adjust screw so the needle can be moved 
both above and below the scale zero. Then 
replace the three screws holding it together 
and set the needle to scale zero. 

Commercial plastic-cased meters seldom 
have zero adjust capability, and thus are sim¬ 
pler to reassemble. Replace the face if it has 
been removed, and the rear section, as de¬ 
scribed above. Finally, use cellophane tape to 
hold the meter case together. 

Many small, square plastic meters don’t 
come with a means of mounting them to a 
panel. There is sufficient space near the low¬ 
er corners of these meters to drill small holes 
from the front panel through the rear of the 
case to clear 4-40 machine screws. Caution: 
Drilling these holes will leave plastic shav¬ 
ings and chips inside the case. These must be 
removed to prevent them from lodging in the 
movement or under the needle and preventing 
the meter from operating properly. Use great 
care when removing these chips and shavings 
so the moving coil and needle are not bent or 
broken. 




Determining Meter Resistance 

Although the methods for measuring the 
DC resistance of meter movements described 
in the ARRL Handbook and other publications 
are quite accurate, they are rather complex. 
The advent of the digital multimeter (DMM) 
has made such involved methods obsolete. 
With the DMM on the ohms scale, meter 
resistance can be safely and accurately mea¬ 
sured directly, as simply as measuring an 
ordinary resistor. 

Fortunately, the voltage and current avail¬ 
able at the test prods of a DMM set to mea¬ 
sure resistance are too low to damage even a 
50 pA meter. While most DMMs will pin the 
needle on a 50 |iA movement, the meter will 
not be damaged. Usually, a 100 |iA meter 
will indicate about three-quarter scale when it 
is being measured with a DMM. Caution: 
Use only a DMM to measure meter resistance 
directly. An analog VOM measuring ohms 
can provide enough current to destroy a valu¬ 
able meter. 

The range of resistances to be expected will 
probably be between about 50 and 5,000 
ohms. Higher resistances are usually, but 
not always, found in more sensitive meters. 
Resistances outside this range suggest in¬ 
ternal components such as shunts (very low 
resistance) or multiplier resistors (high re¬ 
sistance). In these instances, first check the 
primary scale printed on the meter face. It 
may indicate the range of current or volt¬ 
age for which you have an immediate or 
future use. If this is true, no further action 
is necessary. 

Determining Full-Scale Current 

If full-scale current in microamperes or 
milliamperes is not printed along the lower 
edge of the meter face, you will have to mea¬ 
sure this. Because of the very fine wire used 
in the moving coil of d’Arsonval meters, ba¬ 
sic movement current is limited to about 25 
mA, although most surplus meters are usual¬ 
ly 1, 5, or 10 mA. This makes these meters 
more valuable for use as DC voltmeters and 
ammeters, as well as in ham-oriented equip¬ 
ment of all kinds. 

Refer to Figure 1, which illustrates the test 
setup for measuring the full-scale current of 
unknown meter movements. Although a 
DMM is preferred because of its accuracy, an 
analog VOM can be used for this measure¬ 
ment. Set the meter to indicate DC current, 
and the 50k ohm potentiometer to maximum 
resistance. Apply voltage—I suggest using a 
flashlight battery—and slowly decrease the 
resistance of the pot until the needle on the 
unknown meter is at full scale. Read the cur¬ 
rent on the DMM or VOM. This value is the 
full scale current required by the unknown 
meter. Note: Both the DC resistance and full- 
scale current should be marked on a label 
attached to the meter. This information will 
be needed when calculating shunts or multi¬ 
pliers. 

Calculating Voltage Drop Years ago it 
was almost always safe to assume that any 
basic meter movement of the d’Arsonval type 
was a “50 millivolt movement.” No longer. 







To discover the amount of DC voltage re¬ 
quired to produce a full-scale indication on 
the meter, you’ll have to make a very simple 
Ohm’s law calculation. The full-scale current 
and DC resistance have already been mea¬ 
sured so you can determine the voltage drop 
by the formula: E = IR, where E = volts 
across the meter; I = full-scale current in 
amperes; and R = DC resistance in ohms. 
This value should be marked on each meter. 
It will be required in making shunts to allow 
greater current to be measured. 

Voltage Multiplier Resistance 

A DC current meter in series with a resistor 
becomes a voltmeter and the scale is calibrat¬ 
ed in volts. It is necessary to know the full- 
scale current of the meter in order to choose 
the proper series resistance. Because the 
voltage drop across the basic meter move¬ 
ment is only a few millivolts, it can be ig¬ 
nored and the value of the multiplier resistor 
determined from the full-scale current re¬ 
quired by the meter and the maximum voltage 
required to be measured. Again, a simple 
Ohm’s law calculation will tell you what you 
need to know: R = E/I, where R = multiplier 
resistor in ohms; E = maximum voltage to be 
measured in volts; and I = full-scale current 
of the meter in amperes. 

A special application is a suppressed zero, 
expanded scale voltmeter. This allows 
spreading a narrow voltage range over the 
entire meter scale, a voltage range which is 
referenced to a point above ground. For 
instance, you might want to monitor the 
-1-13.8 VDC from a regulated power supply 
which powers a modern transceiver. If an 
ordinary voltmeter, which measured from 
zero to, perhaps, -I-15 VDC were used, any 
voltage variation around the -1-13.8 volt 
point would hardly be visible on the nor¬ 
mal panel meter. An expanded scale volt¬ 
meter, which would measure only the 5 
volt spread between 10 and 15 volts, would 
enable even small variations of the -f-13.8 
VDC to be seen. 

The properties of zener diodes, available 
from a few to a few hundred volts, form the 
magic ingredient which allows such a narrow 
voltage range to be easily monitored. The 
zener diode establishes the voltage equivalent 
to scale zero on a low voltage meter, and the 
meter will not indicate a voltage lower than 
the conducting point of the zener diode cho¬ 
sen in each application. 

Figure 2 illustrates a typical suppressed 
zero, expanded scale voltmeter which moni¬ 
tors only the range between -1-10 and -1-15 
VDC. The values given are for a 5 mA meter 
and uses a 10 volt zener diode to establish the 
voltage at which the meter (which, with its 
multiplier resistance, becomes a 5 volt meter) 
starts to conduct. This example illustrates the 
simplicity of the application and you can ad¬ 
just for just about any voltage monitoring 
application that most hams might need. Cau¬ 
tion: Be sure to consider both the current-car¬ 
rying capacity and power dissipation maxi¬ 
mum of the zener diode used in any 
application where this type of voltmeter is to 
be used. If the zener diode should develop a 


short, it is likely that the meter movement 
would be damaged and the needle “wrapped 
around the pin.” 

Current Shunts 

A DC current meter shunted by a small 
resistance becomes an ammeter capable of 
indicating greater current than the basic 
meter movement. The new scale is cali¬ 
brated in amperes or milliamperes, depend¬ 
ing on the application. A shunt to allow the 
meter to measure higher current is very sim¬ 
ple both to calculate and to make from com¬ 
mon copper wire. The voltage drop across the 
meter, the maximum current to be measured, 
and good old Ohm’s law again are all that are 
required to calculate shunt resistance: R = 
E/I, where R = reputed shunt resistance 
in ohms; E = voltage drop across the meter, 
in volts; and I = maximum current measured 
in amperes. 

Table 1 gives the value of ohms per inch of 
copper wire sizes from AWG 14 through 
AWG 24. These values have been rounded 
off to four decimal places. These values are 
very small so I suggest using a calculator to 
determine the length of wire in the shunt. 

To determine the length of copper wire 
needed for the shunt, choose a wire gauge 
that seems reasonable for the maximum cur¬ 
rent to be measured. As a guide, remember 
that AWG 22 is suitable for 5 or 6 amperes, 
and AWG 16 is sufficient for 20 or 25 am¬ 
peres. Smaller wires (higher AWG numbers) 
may be used for lower current values, and 
vice versa. Larger wire sizes make shunts 
self-supporting. Smaller wire sizes for shunts 
should be wound on forms such as 1 watt 
resistors. 

Calculate the shunt as follows: L = RS/ 
RW, where L = length of wire in inches and 
decimal fractions; RS = required shunt resis¬ 
tance in ohms; and RW = resistance of one 
inch of chosen gauge wire (from Table 1). 
The required length of shunt wire will seldom 
be in an exact number of inches. Use Table 2 
to convert decimals to fractional equivalents. 

As an example, assume that the meter 
movement has a voltage drop of 50 mV at full 
scale and that 20 amperes is the maximum 
current to be measured, the current equiva¬ 
lent to full-scale on the meter. In this case, 
AWG 16 wire will be used to make the shunt. 
Therefore: L = 0.0025/0.0003, so L = 
8.3333 inches (8-1/3 inches). 

Referring to Table 2,0.3333 inches is clos¬ 
er to 5/16 than 3/8, so this is added to the 
eight inches, giving a total length of wire of 
8-5/16 inch for the 20 ampere shunt. 

Now all those meters gathering dust in 
junk boxes can be easily revived and given a 
purpose in life. Don’t let them hide in dark 
corners. Clean them up, check them out, 
and put them to work in the ham shack. And, 
be sure to bypass the terminals of each me¬ 
ter with a 0.01 |iF disk capacitor to prevent 
stray RF from causing erroneous meter indi¬ 
cations. Q 

Contact J. Frank Brumbaugh KB4ZGC at 
1812 Marilyn 'Ave., Bradenton FL 34207- 
4743. Please include an SASE. 
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Moonbase America 

At the Dayton Hamvention. I was 
privileged to have then-IOth-grader 
Lenny Mack KB8KTC speak at my 
Youth Forum about his participation in 
the famous Moonbase America pro¬ 
ject. Lenny was the command con¬ 
troller in charge of the entire project 
from his school. He spoke enthusiasti¬ 
cally to the youngsters and adult hams 
in attendance at the forum 

In recognition of 1992 as the Interna¬ 
tional Year of Space. Moonbase Amer¬ 
ica provided students across the coun¬ 
try with an opportunity to participate in 
a national educational project. Differ¬ 
ent schools had varied levels of in¬ 
volvement, but all the schools that par¬ 
ticipated benefited from the unique 
perspective on learning. 


need. The project was networked 
throughout the United States. Eigh¬ 
teen schools were chosen as major 
participants, dedicated to one critical 
area of the program: hydroponics, fish 
hatchery technology, robotics, space 
science experiments, and space sci- 

These satellite schools reported di¬ 
rectly to Moonbase America with their 
experimental results and solutions to 
planned and unplanned problems. The 
scope of participation was unlimited 
because all other interested schools 
followed a general coinciding curricu¬ 
lum and were offered the opportunity to 
participate in national PBS satellite 
broadcasts aired during the occupancy 
of the Moonbase. 

The national curriculum was devel¬ 
oped through the support of nationally 
recognized high school and college 
instructors. This project gave students 
experiences which are not available 
in the normal classroom setting—in- 



In April 1991, 84 students from the 
Copley-Fairlawn Middle and High 
School participated in a week-long 
simulation of a moon base. During this 
time. 17 Copley-Fairlawn students 
manned the Command Center outside 
of the structure. The students lived 
in a self-enclosed cily consisting of 
nine geodesic domes and conducted 
all aspects of survival on the moon. 
Students from IS local schools assist¬ 
ed The project incorporated many 
fields of study: science, computers, 
electronics, math, English, history, 
government, restaurant management, 
business, physical education, commu¬ 
nication. technology, music, library sci¬ 
ences. and foreign languages. 

Moonbase America was developed 
to encourage students to actively par¬ 
ticipate in their own education. Stu¬ 
dents were asked to project them¬ 
selves into the future to discover the 
technology and environment they 


leracling with their peers in other 
stales, discovering the importance of 
sharing ideas, designing their own 
courses of action, and working closely 
with professionals from the business 
community. 

Through the assistance of NASA, 
corporate sponsors, civic organization, 
and national student and teacher par¬ 
ticipants, Moonbase accomplished its 
goal: students permanently interested 
in becoming involved in the sciences, 
space, and learning Lenny was kind 
enough to forward the following write¬ 
up to me. For further information. 
Lenny can be contacted at 3400 
Ledgewicke Circle Fairlawn OH 44333. 
or KB8KTC @ WB8BII. OH.USA.NA 

KB8KTC: Ham Radio Highlighted 

"Houston, Tranquillity Base here, 
the Eagle has landed." These were the 
first words transmitted from the moon 
by Neil Armstrong on July 20. 1969. 
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Billions of people back on earth 
watched the ghostly images of Arm¬ 
strong take the first steps on the dusty 
lunar surface. Yet. by the end of 1972. 
the Apollo program had been terminat¬ 
ed and no one has set foot on the moon 
again—until last April when 84 stu¬ 
dents from Copley. Ohio, spent one 
week on the lunar surface in a Moon¬ 
base. Well, not really, but we came just 
about as close as you can and still slay 
on our own planet. 

The simulation Moonbase America 
enabled 84 students to live in a moon 
city lor seven days. The cily, consisting 


lained the Novice license for use dur¬ 
ing the simulation. Some students opt¬ 
ed to upgrade to Technician lor further 
privileges 

Once the simulation began, amateur 
radio played a major role in its success. 
Some events involving amateur radio 
could have been lifesaving if we had 
really been on the moon. 

Located inside the 50-foot dome 
were: a communications console con- 
sisling of a full HF station for special 
event operation; two dual-band 144/ 
440 MHz base station radios for com¬ 
munication to ground crews; one 220 



Moonbase To the right is a 3-elemenl Iriband HF beam on a 40-lool lower. 


of a geodesic structure of nine domes, 
included everything needed for sur¬ 
vival: a fish hatchery, food preparation, 
government, communications, and 
waste management, with specialists 
in all areas. Each student spent an en¬ 
tire year in a space science class, a 
state accredited science course, and 
many after school and weekend hours 
training for their positions for the simu- 

Our training in ham radio began ear¬ 
ly in the school year. Members of Ihe 
Cuyahoga Falls Amateur Radio Club 
donated several hours of their time dur¬ 
ing the day to come in and teach the 84 
students the fundamentals of ham ra¬ 
dio and prepare them for the Novice 
code and theory tests. Sixty of the 84 
students passed their tests and ob- 


MHz base station radio for internal 
communications, one 1 2 GHz base 
station radio for communications to the 
ground; an ATV transceiver for video 
link to ground; a VHF packet station: a 
complete satellite tracking system, in¬ 
cluding a 386 computer running satel¬ 
lite tracking software: a satellite 144/ 
440 MHz all-mode transceiver; and 10 
220 MHz hand-held radios located 
throughout the base for internal com¬ 
munications. 

At the command center on the 
ground, there was a similarly equipped 
station Also, for external moonwalks. 
there was an ATV transmitter located 
on the Moonrover for live video. This 
entire system enabled us lo keep in 
contact with the command center back 
on ground (located in the high school 



Photo C. Lenny Mack KB8KTC, silting at Ihe communications console, is operat¬ 
ing Ihe special event station. 













auditorium), throughout the domes, 
and with moonwalkers during their 

Some might ask, "Why amateur ra¬ 
dio in a moonbase?” Amateur radio, as 
most hams know, is a reliable source of 
wireless communications for video, 
voice, computer, and other modes. 
One evening during the simulation, the 
electricity failed, and all other means of 
communications with It. But our 220 
MHz battery powered handhelds pro¬ 
vided a link to the ground. 

Each day two students exited Moon- 
base for the daily moonwalks with 
hand-held radios and VOX headsets 
for communications to each other, the 
ground crew, and people Inside Moon- 
base. In everyday activities, we used 
ham radio for internal communication 
between pods. Specialists in each area 
used the radios to keep In contact with 

other people throughout the base. We 

also used it as entertainment, talking 

third party to friends and relatives back 

on the ground. 

Moonbase was a milestone in edu¬ 


cation here in the United States. It 
not only taught the students at Copley 
High many things on topics such as 
government, space, environment, 
computers, living together in a closed 
area with 83 other people for a week, 
and many other things too lengthy to 
list, but it also taught teachers and stu¬ 
dents abroad that education can be 
fun, hands-on, and rewarding for the 
student and teacher. 

I would like to extend a special 
thanks to ICOM of America for the 
donations of equipment used during 
the simulation, the Cuyahoga Falls 
Amateur Radio Club for technical 
support before and during the project, 
with special thanks to Mike Young 
WB8CXO and Rich Burgan WC8J, 
without whom none of this would have 
been possible. B 


P/ease send write-ups on interesting 
classes, recruiting ideas, youth club 
activities, or individual children’s expe¬ 
riences, along with photos, to Carole 
Perry at the above address. 


TODAY'SIHEOAY 


Stop Smoking. 
^American Heart Association 


MULTIPLE REPEATER - LINK - REMOTE BASE 
CONTROLLER 

Flnallv acontroHer that has solved control and audio interconnect prot>lems between 
midtiple radios. Your radio system can grow to multiple sites and stretch forhundreds 
of maes • and yet any radio can be fully controlled from any designated input 




Tbc RBC'700 Repeater Contrvilcr is designed lo support Repeater s>Titems that require 
multiple radios connected together at a site. The RBC-700 utilizes a true 7x7 audio roatria 

above the 733 model is supporting a Repeater, 3 Duplexed Links to different .sites, and 3 
Remote Bases. Using simple commands, a user could tie the Repeater and a Remote Base to 
one Link, while the other Links are communicating through your site, htilding separate 


Duplexed links, and4 Remote Bases. A group or club car 
conlrolleranytirnebysimply adding boards and software. 

.Multiple Independent Repeater control 
Up to 5 Duplexed Units 

Recorded Natural Speech Telemetry 
Programmable Macros 

Internal Receiver Squelch proces^ng 


le to support up to 3 Repeaters, 5 
art with the basics and expand their 
ree software upgrades for one year 

Easy servicing 
Intergrated Autopatch 

Programmable Scheduler 
+ lOv to + 14v Supply 
Standard 5,2r Rack .Mount 
Card-Cage design 


Palomar Telecom, Inc. 

laOPEnierpristStSulltE t Escondido, C«. »2025 t (61») t Fax (61») 7«.|«10 | 

CIRCLE 264 ON READER SERVICE CARO 



:reat 


CREATIVE DESIGN CO. 

CREATE Is serious about long term reliability. The CREATE Family of Rotators, Roof 
Top Towers and High Gain Antennas were designed with the serious DX'er in mind. 



This high gain, wide-hand 
VHFAJHF antenna is excellent for 
DXing, amateur radio, FM broadcast, 

iners, VHFAJHF television, government, cellular 
and business band use. The forward gain is I0.12dB, 
front to back ratio l5dB, 23 elements, transmit power to 500 

IS. Boom length 5.8 ft., VSWR 2.0:1 or less, max. Longest element 
9.8 ft, weight 11 lbs., wind survival 90m.p.h. also available. CLP5130- 
2:105-1300MHZ, 19 element boom, 4.6 ft., element 4.6 ft. 



RC5-3 

Features the RC5 series: 

• Cist and machined alumini 
> Worni drive brake gearing 

• Aulo. mast clamp guides 

• Reverse Delay Control (RDC) 

• Pieset (on 3 models) 

• Water tight connector 

• Circle overlay available for 
U.S.A. (west-central-cast) 

• Long term reliability 



High grade aluminum Roof Towers 
for your antrama requiicments. Guy¬ 
ing is recommended to insure safety. 



ELECTRONIC DISTRIBUTORS CO. 
325 MILL STREET • VIENNA • VA 22180 
Ph 703-938-8105 
FAX 703-938-6911 


Contact your favorite Dealer or EDCO lor additional Information. 
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Number 1S on your Feedback card 

Homing in 


Joe Moell. P.E.. KtOV 
PO. Box 2508 
Fullerton CA 92633 

Up, Up, and Away 

For the past three years. I have en¬ 
couraged you to send me news ol your 
local radio direction finding (RDF) com¬ 
petitions (often cailed foxhunts or T- 
hunts). Some have, but most of you are 
appareniiy too busy hunting and buiid- 
ing to write. Luckiiy. I've had the 
chance to visit some of you and take 
photos. This month, "Homing In" goes 
T-hunting in New Mexico. 

Aibuquerque is probabiy best known 
for its annuai Baiioon Fiesta, it's hard 
to describe adequately: hundreds of 
hot air balloons in the air, all shapes 
and sizes, ali immensely colorful. 
Where they will land is quite unpre¬ 
dictable. so each balloon's pilot needs 
to communicate with its chase crew. 

Balloonists and crews use every 
possible radio service, from business 
band and cell-phone (legal| to marine 
band (illegal) and ham radio (illegal 
when unlicensed or commercial). The 
Fiesta IS a scanner owner's dream and 
an FCC field engineer s nightmare 
April and I didn't see the feds there, but 
there were plenty of rumors. 

The morning balloon ascension was 
iusl a prelude to the afternoon s fun— 
an Albuquerque-slyle T-hunt. There is 
a hunt almost every Sunday afternoon 
on 146 565 MHz, starting from the Uni¬ 
versity ol New Mexico campus. Typical 
boundaries are determined by the Al¬ 
buquerque AAA city map. To win the 
hunt, you must have the lowest 
elapsed mileage. Occasionally, time 
determines the winner instead. 


Radio Direction Finding 

High-Tech RDF in 5-Land 

Competitive hunting is new to most 
Albuquerque hams, so they aren't set 
in their ways. They are eager to try out 
various RDF methods, and they don't 
fear failure. Some have already put a 
big hole in the car roof for a 2 meter 
quad (Photo A), or arranged another 
semi-permanent mounting method for 
a rotating gain antenna (Photo B). 

Most use some sort of compass rose 
at the bottom of the mast to indicate 
direction. Jerry Boyd WB8WFK has 
gone a step further. He mounted a pre¬ 
cision linear 360-degree potentiometer 
to the bottom ol his mast (Photo C), and 
connected it to a meter readout atop the 
dash Now he can see which way the 
beam is pointing without looking down. 

There are endless possibilities for 
enhancements to this scheme. The di¬ 
rection indicator could be directly lied 
into a laptop computer for real-time Iri- 
angulation. (Substituting a sine-cosine 
pot would probably simplify the soft- 

Correction for vehicle heading to 
give true (relative to north) bearings 
could be done by adding the output of a 
vehicle-mounted flux-gate compass. 
Who will be the first to do all this, and 
put the readout into a "heads-up" dis¬ 
play? I'm wailing for your photos 

The terrain within the Albuquerque 
hunt area is fairly level, although there 
are mountains outside the boundaries 
that can provide some interesting sig¬ 
nal reflections. To add an extra chal¬ 
lenge. most hiders put their fox trans¬ 
mitters well away from driveable 
surfaces, forcing hunters to get out of 
their vehicles and scout around as they 
close in. 


Fox hunters do this electronic on- 
foot "sniffing" with a variety of tech¬ 
niques, ranging from "body fades" 
with hand-held radios, to field-strength 
meters on their beams, to special hom¬ 
ing RDF units (Photo D). The W9DUU 
design, which uses lime-difference-of- 
arrival (TDOA) technology, has been 
well received m Albuquerque 
(W9DUU's RDF unit is described in 73 
Amateur Radio Today. July 1990. 
page 9. More information on commer- 
aal and home-brew TDOA sniffers can 
be found in "Homing In" lor Septem¬ 
ber 1989 and November 1989. and m 
Transmitter Hunting—Radio Direction 
Finding Simplified, a 323-page book by 
KeOV and WB6UZZ, published by Tab 
Books, and available from Uncle 
Wayne's Bookstore.) 

These hunters have come a long 
way in a short time, and are still think¬ 
ing big. At the post-hunt barbecue, a 
(nameless lor now) hunter took me 
aside to covertly show off a new 
"secret weapon” antenna system he 
was working on. It was temporarily hid¬ 
den in the back of his vehicle. I hope he 
has revealed it and given it a couple of 
battle tests by now. 

Albuquerque T-hunts have garnered 
some nice publicity. They were fea¬ 
tured on a local TV news report recent¬ 
ly. My thanks to the T-hunters of Albu¬ 
querque for a great hunt experience. 
The barbecue, hosted by Kevin 
N6QAB and Susan Kelly, was equally 

Support Your Local Sheriff 

Evening Shade is not just the cre¬ 
ation of a whimsical TV writer The 
name comes from a real-life town of 
450 souls in northeast Arkansas, at the 
eastern end of the Ozark Mountains. 
(Actually, there are two Evening 
Shades in the state, but that's another 
story.) The hams of Evening Shade 
and vicinity aren't regular T-hunters 
(yet), but they knew enough about RDF 



Photo C. Mount a precision 360rde- 
gree or sine-cosine potentiometer to 
the txjttom ol your antenna mast, and 
you can have remote indication of your 
mobile beam heading. Jerry Boyd 
WB8WFK installed his mast to the driv¬ 
er-side door. 

to perform a valuable public service 
last September. 

Monty Haley WJ5W, who broke the 
story, lives in Evening Shade. It all 
started when a strong unmodulated 
carrier appeared on the sheriff's 150 
MHz repeater in nearby Walnut Ridge, 
jamming all other signals. Walnut 
Ridge, the county seat for Lawrence 
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Number 16 on your Feedback card 

Askkaboom 


MichaelJ. GeierKBIUM 
%73 Magazine 
Forest Rd. 

Hancock NH 03449 

Flavors of Amplifiers 

Continuing our discussion of gain 
(my, there’s a lot to tell, isn’t there?), 
we turn now to the various types of 
amplifiers. It might seem intuitive that 
an amplifier is an amplifier is an ampli¬ 
fier, but it just ain’t so. There are many 
types, called "classes," of amplifiers 
and each has its own characteristics. 
Consequently, each also has unique 
advantages and drawbacks. Let’s look 
at the various applications and which 
kinds of amps are best suited to them. 

Know Your Limits 

Oops, perhaps I spoke a bit too soon. 
Before we can do that, we must have a 
basic understanding of the limits of an 
amplifying device. These are simple: 
The amplifier cannot produce an out¬ 
put voltage lower than its lower power 
supply voltage (usually ground or zero 
volts), and the amp cannot produce a 
voltage higher than the voltage of the 
power supply system feeding it. Note 
that I say power supply “system" be¬ 
cause the inductive tank circuit of a 
tuned amplifier can be considered part 
of the power supply (because it stores 
power), and in such an amplifier a 
voltage higher than the DC voltage 
feeding the amp can appear at its out¬ 
put. In essence, the tank inductance is 
acting like an autotransformer, con¬ 
verting power supply current into a 
higher voltage just like any step-up 
transformer. 

Any attempt to drive an amplifier 
past its limits will result in "clipping," in 
which the output will stay at its limits as 
the input continues past them. If you’ve 
ever seen it on a scope, you know 
where the name comes from, and if 
you've turned your stereo up to the dis¬ 
tortion point, you know how ugly it 
sounds. By the way, in transmitters we 
call it "flattopping," but it’s the same 
thing: The amp just can't go any fur¬ 
ther, so the tops and bottoms of the 
waveform are clipped off. 

Speak Into the Linear, Sonny 

Audio is linear in nature. That is, it is 
represented by a changing voltage 
whose changes correspond to the fluc¬ 
tuations in sound pressure. Thus, what 
comes out of an audio amp must be a 
replica of what goes in. Any change in 
the signal will cause an untrue sound, 
and that is by definition distortion. Ac¬ 
tually, there is one exception: The sig¬ 
nal may be completely inverted without 
being damaged; such inversion is not 
readily detectable by ear, and re-inver¬ 
sion is easy to accompiish anyway, as 
no information has been lost. 

I’d Give it an “A” 

There are several types of linear am- 


The Tech Answer Man 

plifiers. The simplest, and perhaps the 
“cleanest," is the type A. This design 
biases the active amplifying element 
(the tube or transistor) in the middle of 
its linear region. In other words, the 
element’s resting voltage is set half¬ 
way between the points of complete 
saturation and complete cutoff. This 
biasing arrangement permits the in¬ 
coming audio signal to swing up and 
down (audio is an AC phenomenon) 
without forcing the amplifier out of its 
linear region. The amp’s output will be 
a replica (or inverted replica, depend¬ 
ing on the design) of the input signal, 
only bigger. Naturally, if the input sig¬ 
nal gets too big, the output will slam 
into its limits and the amp will clip. 

This works great, so why not use it 
for everything? Well, it has some dis¬ 
advantages. First, the output is not 
true AC because it is not centered 
around zero volts. Rather, it is cen¬ 
tered around the bias point, so it never 
changes polarity with respect to 
ground. To restore the true AC nature 
of the input signal, it is necessary to 
pass the amp’s output through a ca¬ 
pacitor or a transformer to block the DC 
component of the wave. That works 
fine but it, too, has drawbacks, includ¬ 
ing distortion and frequency-depen¬ 
dent actions. 

Actually, there’s a far greater prob¬ 
lem with class A amplification. Be¬ 
cause the amp is biased midway, it is 
always dissipating current. In fact, at 
any moment, it is burning half the total 
supply currenti As the audio signal 
bounces up and down, the current de¬ 
mand follows it, but it all averages out 
to the same amount as the resting cur¬ 
rent, which is at the halfway point. 
Wow, that’s a lot of heatl Not to men¬ 
tion the waste of power. Still, a class A 
amp has the lowest distortion of any 
type, and some ultra-hi-fi audio sys¬ 
tems still use the design despite its se¬ 
rious drawbacks. Such amplifiers will 
have very large heat sinks for their 
power transistors and will have hefty 
power supplies as well. 

B Is For Better 

Although the class A amplifier 
reigned supreme for many years, de¬ 
signers were always looking for a bet¬ 
ter, more efficient way. It was reasoned 
that it the bias point were set to zero, 
then the amp would draw no resting 
current and would mn cool. True, but it 
would also cut off the bottom of the 
input waveform (which would now be 
below the amp’s cutoff point), turning 
the amplifier into a rectifier. Now that’s 
what I call distortion! But wait a minute, 
what if there were another amplifier of 
opposite polarity hanging under the 
first one, so that each amp worked on 
one half of the input signal while the 
other one loafed? Son of a gun. It 
works. Two amplifiers connected in 
this way are called a class B, comple¬ 
mentary or push-pull, amplifier. 


(There’s a variation on this called a 
quasi-complementary, but the ar¬ 
rangement is basically the same.) 

This technique has lots of advan¬ 
tages. It draws no resting current, so it 
mns much cooler than a class A and 
does not need as big a power supply. 
Also, its output is truly bipolar, so it 
needs no capacitor or transformer. Of 
course, a bipolar power supply is re¬ 
quired for this amp. 

Class B amplifiers seem perfect, 
don’t they? Weil, they would be if the 
amplifying elements themselves were 
flawless. Alas, they are not. In particu¬ 
lar, the elements begin to exhibit non¬ 
linearity when they are very near their 
cutoff and saturation points. In other 
words, the amount of gain changes 
with the signal level, causing distor¬ 
tion. And, unlike the class A design, 
which keeps the signal safely away 
from the cutoff point, the class B hits it 
each time the input signal changes 
polarity and shifts to the other half of 
the amp. The result is called crossover 
distortion, and It has a particularly 
nasty sound. 

This Is one area where tubes beat 
transistors hands down. The nonlin¬ 
earity in tubes is very small, permitting 
class B designs to sound reasonably 
good. Semiconductors, on the other 
hand, have such poor linearity near 
their cutoff points that transistor class 
B amps are just plain horrible. In fact, 
this problem was the reason hi-fi 
purists rejected transistors in the early 
days. Some still do. 

When Is a‘‘B’’Not a "B”? 

Fortunately, there’s an easy way out. 
If we bias each half of a class B amplifi¬ 
er so that it is turned on just a little, we 
can keep it away from the ugly cutoff 
points and the signal will remain clean. 
Of course, the amp will draw some rest¬ 
ing current, but far less than would a 
class A, because the bias point is so 
low. This Is called a class AB amplifier, 
and It is the design used in most hi-fi 
audio amps today. 

But We’re Hams 

So why am I going on and on about 
audio amps anyway? After all, we’re 
hams, not audio purists, right? Well, 
these same designs are used in RF 
power amps too. In fact, there’s anoth¬ 
er type, the class C, employed as well. 
Let’s look at the requirements of RF 
amps and how they are filled by the 
different types. 

In radio, the type of amp chosen de¬ 
pends upon the signal you are trying to 
amplify. Yes, you could simply go with 
a class A or AB and call it a day. But 
there are drawbacks. The class A is 
very Inefficient and wastes power. And 
a class AB Is tricky to accomplish at 
very high frequencies because small 
differences in capacitance between 
the two halves can cause mistracking 
and distortion. Ultimately, the design 
used will be matched to the modulation 
method of the radio signal. 

FMandCW 

In FM, the power output is constant 
and the frequency of the carrier wig¬ 


gles back and forth a little, in step with 
the modulating signal’s amplitude. We 
all know that what goes out the anten¬ 
na must be a nice, clean sine wave, but 
it sure doesn’t have to start out that 
way! Because the amplitude of the car¬ 
rier doesn’t change, we don’t have to 
worry about iinearity at all! We can 
make an ug!y, distorted puise and fitter 
it into a sine wave (by fiitering out ai! of 
its harmonics) after ampiification. Re¬ 
member what I said wouid happen if 
you biased a ciass A at the cutoff point? 
It would amplify one half of the signal 
and cut the other half off like a rectifier. 
Well, if you don’t care about that, you 
can make an extremely efficient, sim- 
pie amplifier. If you feed it sine waves, 
the result will be halfwaves. If you drive 
it all the way to saturation, the output 
will be clipped into pulses. The amplifi¬ 
er will also be running about as effi¬ 
ciently as any could, because it will 
spend most of its time all the way on or 
all the way off, and it’s the “in be- 
tweens” that waste power. Such an 
amplifier is called a class C, and it’s the 
kind you will find in your walkie or mo¬ 
bile FM rig. It’s also great for CW 
which, like FM, has no amplitude 
changes within the carrier. The output 
filter cleans the mess up and sends 
nice, shiny sine waves to the antenna. 

AM 

There are two ways to make AM. 
One is to modulate the carrier at a low 
level and then amplify it later. This 
technique, common in multimode rigs, 
requires a true linear amplifier because 
any significant distortion will ruin the 
modulation’s amplitude changes. But 
there’s another way. You can make 
pulses and amplify them via class C, 
the same way as in an FM rig. Then, by 
feeding the class C stage with DC pow¬ 
er modulated by the audio (instead of 
pure DC power), you can make its out¬ 
put follow the modulation, creating AM. 
This is called high-level amplitude 
modulation. In the tube days, it was 
known as plate modulation. Most AM- 
only rigs, such as CBs and older trans¬ 
mitters, use this technique precisely 
because it avoids the need for iinear 
amplification, which is much harder to 
do. 

SSB 

Single sideband is a special form of 
AM. But, because of the need to filter 
out the carrier and one sideband, it is 
not practicai to generate SSB via high- 
levei modulation. (If you did, you’d be 
generating and then discarding large 
amounts of power.) Thus, virtually all 
SSB rigs use low-level modulation and 
linear amplification. The amp may be 
class A or AB. Naturally, it won’t be as 
efficient as a class C, but that is made 
up for by the nature of SSB: Large 
amounts of power are drawn only dur¬ 
ing voice peaks, since there’s no carri¬ 
er. On average, an SSB transmitter 
with a class AB amp is the most effi¬ 
cient for voice service. 

Well, we’re out of space. See you 
next month! Write to me at the above 
address with your questions on trou¬ 
ble-shooting. Q 


50 73 Amateur Radio Today • January, 1992 





HEFTY! HEFTY! WIMPY! WIMPY! 



If you’ve become accustomed to the same featheiweight. tWn- 
walled, high cutoff low pass transmitting filters sold by many 
manufacturers to the Amateur Service for decades, then you’ll 
appreciate I.C.E.’s musclebound high performance harmonic 
choppers for use with rigs up to 6kw from DC 
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Number 17 on your Feedback card 

Special events 

Ham Doings Around the World 


Listings are free of charge as space permits. Please send us your Special 
Event two months in advance of the issue you want it to appear in. For 
example, if you want it to appear in the January issue, we should receive it 
by October 31. Provide a clear, concise summary of the essential details 
about your Special Event. Check /HAMFESTS on our BBS (603-525- 
4438) for listings that were too late to get into publication. 


MILWAUKEE, Wl The West Allis RAC will 
hold their 20th annual Midwinter Swapfest at 
the Waukesha Co. Expo Center Forum from 
8AM-2 PM. Directions: i-94toCo. J, south to 
FT, west to Expo. Admission $3 in advance, 
$4 at the door. Tabie space: First 4 ft. $3 in 
advance, $4 at the door; additional 4 ft. $4 in 
advance, $5 at the door; electrical outlet $5, 
as available. Advance reservation deadline 
Dec. 31,1991. Amateur exams given at Red 
Carpet Lanes across the street, starting at 9 
AM. For tickets or info, write with SASE to 
WARAC Swapfest, POBox 1072, Milwau¬ 
kee WIS3201. 


MONTEREY, Cl 
participate in the free public se 
Winterfes11992, which will be sponsored by 
the Naval Postgraduate School ARC at Mon¬ 
terey Peninsula College Armory, rain or 
shine. There will be an indoor Flea Market 
and an outdoor Tailgate Market, as well as 
commercial vendors. Demonstrations in¬ 
clude Voice and CW, ATV, Slow Scan TV, 
Computers. Satellite, Packet, MARS and 
■RES. Contact Pat KABIRS at (408) B49- 
144, Ext. 20, days, or Doug KC3RL at 
(408)883-8117, eves. 


YONKERS, NY Metro 70cm Networks will 
sponsor a Giant Electronic Reamarket at the 
Lincoln High School on Kneeland Ave., from 
9 AM-3 PM, rain or shine. Free parking. No 
tailgating. Indoor Flea Market. VE Exams 10 
AM-2 PM. Free frequency check. Sellers: 
$15 1st table, $10 each additional table. Ail 
tables 30' X 5' or bring your own table at 
$1.80 per ft. minimum. $10 full payment Is 
due with registration. At the door, $20 all ta¬ 
bles, and $2.50 per ft. No paid reservations 
will be held past 9 AM. No refunds unless 
notification of cancellation has been received 
72 hours in advance of the event. Admission 
$4, kids under 12frBe. Set-up at 7 AM. Regis¬ 
ter with Otto SupllskI WBBSLQ, (914) 969- 


CRYSTAL RIVER, FL The 12th annual Cit¬ 
rus County Hamfest, sponsored by Sky High 
ARC, will be held at the New National Guard 
Armory on Seven Rivers Dr., just off US19 
south of Crystal River Airport. Admission $4 
before Dec. 20th, $5 thereafter. Indoor tables 
$10. (wall tables $12). Outdoor Reamarket 
spaces $6. ALL exhibitors and helpers MUST 
purchase admission tickets. Talk-in on 
146.355/.955. Call Ed Gaudet K4BRC, (904) 
748-2371, or write SHARC Hamfest, 9 S. 
Davis St., Beverly Hills FL 32885. 


GALLATIN, TN The Tenn Valley AR Net¬ 
work. Gallatin Section, will hold its 2nd annual 
Winter HamFestival in the National Guard 
Annory on Highway 25 east of Gallatin, from 
7 AM-3 PM. Set-up Fri. from 12 noon-5 PM; 
5:30 AM-7 AM Sat. Register for VE Exams 
at 8 AM. take the test at 10 AM. Tables 
$5. Admission $4. Talk-in on 147.30-I-, 
443.300-1-, 145.31 repeaters. Buy, sell, trade. 
New and used gear. Contact BUI Ferrell 
N4SSB, 1120 Douglas Bd. Rd., Gallatin TN 
37088. (BIS) 452-3982 after 5 pm. 


VILLA PARK, IL Wheaton Hamfest 92, 
sponsored by Wheaton Community Radio 
Amateurs, will be held at the Odeum Expo 
Center from 8 AM-3 PM. Tickets $5 in ad- 


with 1 stub. All tables reserved—free for clubs 


(no selling at club promo tables). Info: (708) 
829-8008, Flea Market (708) 231-2423, 
Commercial vendors (708) 829-8889 or FAX 
(708)829-7098. 

MILFORD, CT The Coastline ARA, will hold 
VE Exams at 12 noon at the Fowler Bldg., 145 
Bridgport Ave., Milford CT. All classes. Con¬ 
tact GaryNBIM, 933-5125, West Haven or 
Dick WA1YOE, 874-1014, Milford. Walk-ins 
welcome. 


SOUTHFIELD, Ml The Southfield High 
School ARC will sponsor their 26th annual 
Hamfest/Electronics/Computer Swap & Shop 
at the Southfield High School, 24675 Lahser, 
from 8 AM-3 PM. Set-up at 6 AM. Admission 
$4, children 12 and under free. Reserved ta¬ 
bles $13 for each 8 foot table: Paid admission 
required. All profits from the Swap & Shop go 
toward Electronic Scholarships and to sup¬ 
port the activities of Southfield High Schoors 
ARC. Make checks out to Southfield High 
School: Robert Younker, Southfield Senior 
High School, 24875 Lahser Rd., Southfield 
Ml 48034. For Info call (313) 748-8875 or 
(313) 748-8858. 


SAN JOSE, CA The Wlndows&OS/2 Con¬ 
ference will be held at the San Jose Conven¬ 
tion Center Jan. 28 thru 30. Tutorials will be 
on Jan. 27. Over 250 leading software and 
hardware vendors will be exhibiting their 
products. Contact Stan Polltl, Show Direc¬ 
tor, CM Ventures, Inc., 5720 Hollis St., 
Emeryville CA 94808. (510) 801-5000. 

SPECIAL EVENT STATIONS 


DAVENPORT, lA The Davenport RAC will 
sponsor the 1992 Zero District QSO Party 
from 1600Z-2400Z on these suggested fre¬ 
quencies: CW-60 kHz up from the low band 
edge; Phone-3.900, 7,270, 14.300, 21.350, 
28.360; VHF-146.52 (no repeater QSO's); 
Packet-145.01. Certificates will be awarded. 
Mail logs by Mar. 1 to /WBBXR, Zero District 
QSO Party, 2131 Myrtle Si., Davenport lA 
52804. 


KIMBERLING CITY, MO The KImberlIng 
ARC will operate Station NQ9G 1400-2000 
on Jan. 11 and 12, in conjunction with the 
Festival of Lights of The Ozarks. Operation 
will be in phone 30 kHz up from the bottom of 
the General portions of the 15, 20 and 40 
meter bands, 28.330 and in CW 30 kHz up 
from the bottom of the bands, plus Novice 


KImberlIng City MO BSB8B. 


SAN DIEGO, CA Challenger Jr. High 
School’s Technology Club will operate Sta¬ 
tion KI6YG to commemorate the 6th Anniver¬ 
sary of the Challenger Space Shuttle tragedy. 
Operation will be 1500-2400 UTC on the 
Novice phone portion of the 10 meter sub¬ 
band. For a special commemorative QSL 
card, send QSL and SASE to Challenger 
JHS, 10810 Parkdale Ave., San Diego, CA 


SIDNEY, ME The James Bean Elementary 
School ARC will operate N1IFP from 1200- 
2100 UTC to commemorate Sidney’s Bicen¬ 
tennial. Operation will be on 7.265, 14.265, 
21.365 and 28.465 MHz. For certificate, send 
QSL and SASE to N1IFP, Bean School, RFD 
3, Augusta ME 04330. 
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Arnie Johnson N18AC 
103 Old Homestead Hwy 
N. Swanzey NH 03431 

Notes from FN42 

/ am writing this, face-to-face 
communication between Israel and 
Palestinian representatives is taking 
place in Madrid. Spain. You might 
have noticed that I did not say that they 
were just talking, I said that they were 
communicating. Is there a difference in 
what the two words mean? 

There very definitely is a difference! 
Talking means thal Ihere is one-way 
movement of information. It does not 
mean that anyone is really listening or 
understanding on the other end. But 
communicating means that there is a 
sender and a receiver, and if true com¬ 
munication takes place the receiver 
understands the sender and gives 
feedback to the sender. Of course, just 
because they are communicating 
doesn’t mean that a settlement will be 
reached that will be acceptable to all, 
but this type of communication is cer¬ 
tainly better than face-to-face looking 
down a rifle barrel. 

During the past few months we have 
been watching meaningful communi¬ 
cation take place in the Soviet Union. 
People are not just talking, they are 
also listening. Communication is tak¬ 
ing place, just like hams have been 
doing for years and years! But hams 
also have their problems. Hams are not 
perfect either. 

As we end 1991 and enter 1992, let 
us all attempt to truly communicate 
with each other and make 1992 the 
best year ever for world peace and 
prosperity. It’s the only world we’ve 
got —Arnie N1BAC. 

Roundup 

lARU Information downloaded from 
the US packet radio system, distribut¬ 
ed by Clark Campbell VE3KSQ for 
Tom Atkins VE3CDM. Secretary. lARU 
Region 2. 

The Union of Swiss Shod Wave Am¬ 
ateurs (USKA) has developed many 
agenda items, including four that are of 
interest to amateurs: (1) The possible 
extension of the frequency spectrum 
allocated exclusively to broadcasting 
which should come from the bands al¬ 
located to the fixed service: (2) & (3) 
The consideration of the allocation of 
frequency bands to broadcasting- 
satellite and mobile-satellite service 
and the associated leeder links: and (4) 
To develop new recommendations and 
resolutions in relation to the agenda of 
the conference, including meteorologi¬ 
cal aids service m frequency bands be¬ 
low 1.000 MHz and present allocations 
to space services above 20 GHz. 

The Radio Amateur Society of Thai¬ 
land (RAST) recently met with officials 
of the Thai Post and Telegraph Depart¬ 
ment regarding Thai participation in 
WARC-92. The Thai delegation will not 


be represented by an amateur but by 
Mr. Rienchai Reowilaisuk, Director of 
Frequency Management at the Post 
and Telegraph Department. Mr. Reow¬ 
ilaisuk attended the Aprit 1991 Ama¬ 
teur Radio Administration Course in 
Tokyo and witl hopefulty champion the 
amateur efforts. 

Mr. Alon Bar Sela, representing the 
Israeli Ministry of Communications, 
spoke to approximately 400 members 
of the Israel Amateur Radio Club 
(lARC) at their annual general mem¬ 
bership meeting on May 9. 1991. He 
gave assurances that the Israeli dele¬ 
gation to WARC-92 will be a staunch 
supporter of amateur radio and wifi do 
all it can to defend the amateur bands. 

Amateur radio was well represented 
at the 20-21 May 1991 WARC-92 
preparatory meeting of the Association 
of Southeast Asian Nations (ASEAN), 
in Kuala Lumpur. Attending at the invi¬ 
tation of the Director-General of Tele¬ 
coms, Malaysia, were the Director of 
the lARU Region 3 Association. Mr. 
D.D. Devan 9M2DD. and the WARC-92 
liaison officer from the Malaysian 
Amateur Radio Transmitters Society 
(MARTS). Mr Sangat Singh 9M2SS. 
Present at the meeting were 31 repre¬ 
sentatives from Brunei Darussalam. In¬ 
donesia. Malaysia, Philippines. Singa¬ 
pore. and Thailand. 

At the request of the Telecommuni¬ 
cations Department of Malaysia, both 
Devan and Singh presented a paper. 
‘The Case lor Amateur Radio in View 
of Possible Revision of Frequency Allo¬ 
cations at WARC-92," which was sub¬ 
sequently adopted as part of Malay¬ 
sia's position and distributed to all 
delegates as an official document. Oth¬ 
er amateur presentations followed. 
The head of the Malaysian delegation 
asked the meeting to take the interests 
of amateurs into consideration during 
their deliberations. 

Two papers from lARU Region 1 
have been presented to the European 
Conference of Post and Telecommuni¬ 
cations Administrations (CEPT) Work¬ 
ing Group "WARC-92" meeting in 
Sweden in mid-June 1991. One of the 
papers covered the 7 MHz issue. The 
lARU fully supports the CEPT ap¬ 
proach, which proposes to separate 
the issue of harmonization of alloca¬ 
tions in the vicinity of 7 MHz from the 
total HFBC package. The CCIR Report 
to WARC-92. Chapter 4.2, states that 
"the sharing of frequency bands by the 
amateur and the broadcasting service 
IS undesirable and should be avoided" 
and IS an "existing undesirable com¬ 
patibility situation." 

The other paper discussed the 
sharing arrangements that now exist 
between the amateur service and other 
services, and the proposed spectrum 
rearrangement. This paper offers solu¬ 
tions which will protect the interests of 
all the services involved [too lengthy 
for inclusion here]. 
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From lARU Region 2 News Service. 
Tom Atkins. VE3CDM. Secretary lARU 
Region 2. Address inquires to: Clark 
Campbell. VE3KSQ. 10-101 Kent St.. 
London.ON.CAN N6A1L2 or VE3KSQ 
@VE3KSO.ON.CAN.NA. 

Israel/USA Downloaded from pack¬ 
et radio: An electronic issue of the Is¬ 
rael Ham News is available on the 
K2UK packet BBS. The issues may be 
secured by the REQFIL @ K2UK.NJ. 
USA technique. Please be SURE thal 
you spell the file name absolutely 
correctly. The example Ed used was 
(or the October 1991 issue: ISRAEL- 
NEWS1091.PT1, .PT2, .PT3, .PT4, 
which has 4 parts, each approximately 
2K or less in length. and each part must 
be requested separately. If you have 
any questions contact Ed at K2UK 
0iK2UK.NJ.USA. 


The Netherlands From Radio 
Netherlands Program Information Re¬ 
lease. Sept.-Dec. 1991: Hi. we’re 
back. This bulletin was suspended dur¬ 
ing some internal reorganisation at Ra¬ 
dio Netherlands English department 
This publication will continue until 
March 1991 when we shall replace it 
with a full-colour newsletter designed 
to improve our contact with listeners 
still further. 

For any who are presently on or wish 
to be on our mailing list, please send 
your name and address to: Els van den 
Tempel. PIR List. English Department, 
Radio Netherlands, P.O. Box 222, 
1200 JG Hilversum. The Netherlands. 
If you have recently moved, please 
send the old address and ask (or it to be 
deleled 

Our new booklist. Edition 13—Au¬ 


gust 1991, is available. The contents 
are broken down into eight sections: 
Listening Guides. Mass Market Period¬ 
icals, Books and Pamphlets for the 
MW/SWL. Broadcast Related Books 
for the SWL, Tape Recordings. Ama¬ 
teur Radio, Vintage Wireless, and Spe¬ 
cialist Addresses. If you wish a copy of 
the Booklist contact Jonathan Marks at 
the previous address, or FAX: -i-31 35 
724352; Tel: +31 35 724211. 

Ukraine (USSR) The following re¬ 
port was received from Alex Shestakov 
UT5UNX: The DXpedition organized 
by the Karelian DX Club * Kivach * 
(Photo A) took place on the island of 
Kizhi from July 25 to August 8, 1991. 
The island is one of the most wonderful 
islands on Onega Lake. Kizhi is well 
known for its wooden temples, the 
most marvelous one being Preobra¬ 


zhenskaya Church (Photo B). which 
was built in 1714. There are 22 aspen 
domes in five levels on the lop of the 

Time is very damaging to the tem¬ 
ples. and they are getting dilapidated 
without proper care. But restoration re¬ 
quires much money. All money which 
was received by us from selling em¬ 
blems, pictures, and photos was sent 
to the 18lh century architecture resto¬ 
ration fund. Previous help was re¬ 
ceived from Finnish colleagues who 
were here in 1990. 

This was the second DXpedition on 
Kizhi. The stations which participated 
were UA1NDR. UAINEG, UA1NEQ. 
UV3VJ. UA3SDT. UA3SET, UT5UNX. 
4K4QQ, and Others. EK1NWB was the 
base station of the Karelian DX Club, 
working almost every day. 



PtiotoA The EKi NWB expedition bunch on the Island of Kahi. 












signals of 'WOC American radio sta¬ 
tion from the state of Iowa and received 
official confirmation about it." Radiolu- 
bite! Magazine, July 1926. 

This big ceramic medal is awarded 
for working 10 USSR stations and 10 
USA stations. One QSO with Obi 065 
and the state of Iowa must be repre¬ 
sented. All stations in Obi 065 will use 
the following prefixes: UB5U, UB4U. 
RB5U. RB4U, and the special callsign 
for this celebration, UR0UCH. QSO 
valid for any time, mode, and band. No 
QSL cards, only GCR list with US$5 or 
15 IRCs, Send registered mail only to: 
UB5UCH, P.O. Box 1, Obukhov-1, 
255400, Ukraine, USSR. SWLs use the 
same rules. USA stations should send 
the same information to: Bill Aspin 
WI8R, 188 N. MIeliens Rd., Monger Ml 
48747. 

Taras Zima, UBSLSL has sent a let¬ 
ter to explain his OSL card service. His 
address is; P.O. Box 43, Komsomol- 
skig, Kharkov obi., 313750 USSR, His 
rate is US$1 per three cards. 


Mike Lazaroff KB3RG/CU3LF. 

PCS 76, Box 1687 
APOAE 09720 

Hello once again from the Azores 
IslandsI The Azores are a group of is¬ 
lands located in the North Atlantic, 
about 2,200 miles east of New York 


authority). They can 
newed for an additional 30 days. These 
permits allow you to sign the Azores 
preflx/your call. Local callsigns are 
granted to hams living here or on as¬ 
signment to the air base on Terceira. 
That procedure is somewhat compli¬ 
cated and unfortunately involves a bit 
of red tape. I will be happy to assist 
anyone coming here who wants to ap¬ 
ply for a license. 

Until next time, 73 de Mike. KB3RG/ 
CU3LF. 


Woodson Gannaway EAS/N5KVB 
Apartado 11 

35450 Santa Maria de Guia 
(Las Palmas de G.C.) 

Islas Canadas 
Espana 

Alter receiving the September issue 
of 73 and seeing the photo of our club¬ 
house, imagine my surprise when, on 
my following visit, I found the club¬ 
house undergoing extensive changesi 
A second story is being added, the 
main meeting room enlarged, etc. 
Plans call for everything to be finished 
by the end of the next year, a tall order. 
But, with the prospect of a very exciting 
event taking place there next spring, it 
is worth iti And it helps keep us from 


celebrate the first Baha'i Summer 
School of Madeira, all being affect¬ 
ed by what was taking place in the 
USSR! The Russian teacher at the 
Translators and Interpreters School 
speaks fluent Spanish and I enjoyed 
talking with her about her native Arme¬ 
nia, the smallest Soviet Republic. We 
have no business meddling, but we'd 
sure better learn to cooperate. It 
doesn't take too much imagination to 
see us hanging separately, and soon, if 
we don't. 

So until next time. 73, Woodson 
EA8/N5KVB. 


tioned a copy of the Santa Maria which 


Mario Ambrosi I2MQP 
ViaStradella, 13 
20129 Milano 
Italy 

It's been a long time since I have 
sent something to "73 International.” I 
hope that what I have sent Is worth the 

Expedition to IL4 

Island hunting is becoming more 
and more popular. There are several 
awards in Europe, apart from the very 
popular IOTA. You can find the Italian 
Island Award, the French Island 
Award, and now the Spanish Island 

The best season for an expedition 
to an island is summer. The weather 
is nice, propagation is still reason- 


nas and go somewhere with your 

This is what we do from time to time. 
Photo C is a picture taken on the trip we 
made to Piallazza Island, IL4. 

Photo D shows the QSL card ol 
lYITTM, the call for Torre Marconi in 
Sertri Levante, about 50 km from 
Genova. Liguria, on the top of a hill 70 


10 metres high, was built in 1200 as a 
sighting point. Since 1971 it has been 
looked after by the radio amateurs of 
Sestri Levante who belong to the 
Italian Amateurs-Radio Association. 
TTM Is the acronym for Tigulllo- 
Torre-Marconi. I2DMK Is the primary 
operator and I2MQP Is the QSL man¬ 
ager. 

Gugllelmo Marconi (1874-1937) 
used this tower for his studies on ultra- 
short waves (UHF) and on the mi¬ 
crowaves, his third discovery after the 
broadcasting aerial of 1895 (complex 
radiating earth-aerial) and the short 
waves for communicating over large 
distances. Marconi also executed tests 
of broadcasting studies on television 
and on radar at the tower. 

A contact with IY1TTM is valid as a 
commemorating station, as required 
by the regulation of DGM, Diploma 
Gugllelmo Marconi. It is fascinating 
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Ham Television 


Bill Brown WB8ELK 
»73 Magazine 
Forest Road 
Hancock NH 03449 

ATV Touch-Tone Controller 

Last month we took a look at the ATV 
jet system designed by Bill Walker 
WB1ADF and BIN Kinton NX1D. This 
time we’ll show you how they remotely 
controlled the jet's ATV transmitter by 
touch-tone commands via a VHF up- 

Blll Kinton NX1D designed the 
touch-tone controller for this project so 
that it would fit neatly inside a PC Elec¬ 
tronics TC70-1 ATV transceiver. A 44- 
pin card-edge connector (RS# 276- 
1551) was installed inside of the 
TC70-1 with connections to the “push- 
to-look” switch, the audio and the mi¬ 
crophone inputs, as well as to the two 
camera inputs (see Figure 1 for edge 
connector pinouts). The final controller 
circuit, as shown in Figure 2 (see page 
60), is capable of selecting between 
two video and audio sources and can 
turn the ATV transmitter on and off. In 
addition, the controller can key a relay 
to activate an external power amplifier. 


The Circuit 

Audio from a VHF HT is routed to 
both the microphone input of the TC70 
and the input of the SSI202P touch- 
tone decoder chip. This way, ground 
statiorts can actually use this system 


as a remote audio repeater (2 meters or 
220 MHz in—ATV audio subcarrier 
out). When a valid touch-tone com¬ 
mand is decoded by the SSI202, a 
unique 4-bit output results. This is 
hooked into a 4-to-16 line decoder iC 
(4514) which gives you an output corre¬ 
sponding to the number you pressed. 
This is only active as long as you hold 
down the touch-tone pad, so a few 
4013 flip-flops latch the outputs either 
on or off until reset. The video and au¬ 
dio paths from the tvwj TV cameras are 
routed through a 4066 analog switch 
which is controlled by the output of one 
of the flip-flops. For example, touch- 
tone #3 will cause the video and audio 
from camera 1 to be selected. When #4 
is pressed, the 4013 flip-flop (U2A) is 
reset, which selects camera 2. 

In a similar manner, touch-tone com¬ 
mand #1 keys the TV transmitter on, 
and touch-tone #2 turns it off. Com¬ 
mands 5 and 6 key a relay on or off to 
control the external power amplifier (if 
used). There are a number of unused 
outputs which can be used for addition¬ 
al features. 

Installation 

In order to fit inside the TC70 and be 
easily removed. Bill built the controller 
onto a Radio Shack protoboard (RS# 
276-154). The nice thing about this par¬ 
ticular protoboard is its built-in 44-pin 
edge plug. With the front panel of the 
TC70 facing you, mount the edge con¬ 
nector inside along the left panel. Re¬ 


ferring to Figure 1, the top row of the 
connector is numbered from 1 to 22, 
and the bottom row is labelled A to Z. In 
addition to the four optional LEDs, 
mount a !4-inch phone jack and an 
RCA phono jack as shown. Wire con¬ 
nections to the various controls and 
switches inside of the TC70 also as 
shown in the diagram. 

Once you’ve completed your con¬ 
troller board, just plug it into the con¬ 
nector inside of the transceiver. Hook 
up your video and audio inputs to the 
TC70 as you normally would. Attach an 
audio cable from your HT or VHF re¬ 


ceiver and plug it into the new audio 
input jack on the side of the TC70. Ad¬ 
just R14 for reliable touch-tone decod¬ 
ing and R15 for proper volume into the 
TC70 microphone input. You now have 
a remotely controlled ATV transmitter. 

Next Month 

In my next column we’ll show you a 
complete circuit board pattern along 
with a parts placement for the touch- 
tone controller which should make as¬ 
sembly a real breeze. Qj 


Continued on page 60 


IC1,2,3 

Parts List 

4013 CMOS flip-flop 

IC4 

4514 CMOS 4-to-16 line decoder 

IC5 

SSI202P touch-tone decoder 

IC6 

4066 CMOS analog switch 

IC7 

7805 5-volt regulator 

Q1,2 

2N3904 transistor 

01,2,4,7,9,11,13,15 

1.0 pF tantalum 

03,8,10,12,14,16 

0.01 pF 

05,6 

680 pF 

R1 

47k 

R2 

3.3k 

R3,4,5,6,10 

4.7k 

R7 

10 MEG 

R8,13 

10k 

R9 

6.8k 

R11,12 

Ik 

R14,15 

5k potentiometer 

LED1-4 

Green or red LEDs 

XTAL 

3.579 MHz colorburst crystal 

FOB 

Radio Shack protoboard with edge connections 

(RS# 276-154) or PC board as described in note below. 

Misc 

44-pin edge connector (RS# 276-1551). 

Note: An etched and drilled PC board designed to fit a 44-pin edge connector is 

available for $9.50 -t- $1.50 shipping per order from FAR Circuits, 18N640 

Field Court, Dundee IL 60118. 



Figure 1. Edge card connections (mounted inside the PC Etectronics TC70-1 ATV transceiver). 
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MARS Experience 

Continued from page 36 

the full-time post MARS stations didn’t help 
is still a mystery. 

MARS provided much more than savings. 
It was often the only communications our 
unit had to home base. Essential communica¬ 
tions were made over MARS that would 
not have been accomplished without it. There 
is not a single battalion commander or staff 
section who did not use, and use frequently, 
the MARS system. Normal communica¬ 
tions were so poor that even the Red Cross 
sent messages through MARS to get them 
delivered after failing through all other 
means. 

One case in particular was very bad. A 
young soldier’s brother had died, and the 
family had been attempting contact with him 
for over 10 days. He got his message just the 
day before his brother was to be buried. This 
was not an isolated case. 

Similarly, MARS stations in Germany and 
the States stayed on many hours without be¬ 
ing used. Lower level (battalion) MARS sta¬ 
tions could have been instituted from the be¬ 
ginning had systems been in place. But the 
Army in general, and armor (tank) units in 
particular, seem to be very shortsighted when 
it comes to communications. 

Our brigade and community stations are 
both on the verge of being shut down. We 
have only one last chance... if the new 
Nuernberg Community Commander, Gener¬ 
al Wilson, will agree to man it, one station 
may remain on the air. If not, we will not only 
lose the licenses but quite likely the equip¬ 
ment as well. Even though it was purchased 
with community funds, 5th Signal Command 
may take it away from us just as they took the 
entire Ansbach station only a year ago. And 
that equipment was purchased by the Officers 
Wives Club! 

I should be happy... we went to war... we 
survived... we helped many soldiers.... So 
what’s the problem? I don’t know. . .1 just 
have this sinking feeling that won’t go away. 

Many wonderful things happened on the air 
with MARS. Marriage proposals, experi¬ 
ments with antennas (have you ever had an 
entire desert to set up as much antenna as you 
wanted?), re-unions, marriages saved. All 
because some hams were committed to 
putting it all together.... 

A very special thanks to those who kept the 
home fires burning and their end of the 
MARS system open: SSG Scott Hoffman 
DA2SC/N4SXP, without whom AEMIELN 
and AEMINBG would never have succeed¬ 
ed; Nancy Tilton DA1KS/KA3NDB; Don 
Goff DAIDD; and Helmut Boehm 
DL4NDK/AA7FS. Most of all thanks to my 
lovely wife Pat DA2WP/N4ROC/ 
AEMIWP, who never ceases to amaze me 
and continues to be my inspiration day by 
day. We did good! Q 


Updates 


Parts Placement Error 
See “Microprocessor Repeater 
Controller, Part 1.” starting on 
page 28 of the October 1991 is¬ 
sue. The author, John Bednar 
WB3ESS, writes: “I discovered 
an error in the parts placement 
diagram on page 34. Jumper J3 
should connect the common end 
of U10 to 12 volts. The jumper end 
near R20 should go to the pad 
connected to diode D2, as shown 
in blue in the figure. 



48 HOUR 
SHIPPING 


ELENCO & HITACHI PRODUCTS 

AT DISCOUNT PRICES 1 800-292.7711 



SSG Michael R. Warner NX7T, Box 5961, 
Headquarters Second Brigade, 1st Armored 
Division (3rd ID) APO, NY09066. 


CIRCLE: 


I READER SERVICE CARD 
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Mike Bryce WB8VGE 
2225 Mayflower NW. 

Massillon OH 44646 

Mike's Rules of Twenty? 

With the cold days of winter upon us, 
many hams turn to the bench for some 
winter projects. Getting all the parts for 
your latest project can sometimes be 
more of a hassle than getting the pro¬ 
ject running. Some time ago I de¬ 
scribed Mike’s "rules of ten." Since 
the mail has been running heavy on 
obtaining small parts, it's time to up¬ 
date the rules. 

In a nutshell, Mike's "rules of ten" 
are very simple. You order in lots of 10 
to meet the minimum order amount 
(ten bucks) and wait 10 days for the 
parts to arrive. 

Since this first came out in the Octo¬ 
ber '86 "QRP" column, things have 
changed. First, it is almost impossible 
to find a part supplier with a minimum 
order often bucks. Nowadays, the min¬ 
imum is closer to twenty bucks. 

Jameco Bectronics 

Some of the suppliers since 1986 
have gone almost entirely to comput¬ 
ers and computer accessories, drop¬ 
ping most of their line of electronic 
parts. This seems to be the current 
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Low Power Operation 



Photo. A hamfest bargain: a penny a 
microamp meter! 


trend at Jameco Electronics. With a 
minimum order of $30, which most of 
us can't afford to generate for a few 
parts, Jameco is no longer a good 
small parts supplier. 

Circuit Specialists 
A real old-time supplier of parts. 
Circuit Specialist, is stocking more 
and more computers and computer 
parts, but they're also still hanging on¬ 
to the pieces and parts home-brewers 
need. They have a minimum of $20 
for plastic money, or $10 for checks or 
money orders. They offer fast service 
and a large array of parts, from transis¬ 


tors and FETs to resistors and pots. 
They’re one of my favorite suppliers— 
best price for resistors anywhere 
aroundl Phone: (800) 528-1417 or 
(602)966-0764. 

Mouser Bectronics 

Then there's Mouser Electronics. I 
was a bit leary of ordering from this 
company; somehow. I had this idea in 
my head that you had to have a letter¬ 
head and a Dunn and Bradstreet rating 
to place an order. Whoa! Was I wrong. 
Mouser could become the standard in 
part ordering, and perhaps mail-order 
in general. I'm serious! 

Mouser has a minimum order of $20. 
Just about every credit card you can 
think of is honored. A toll free number 

is available for orders as well as for 

customer service. 

With four regional distribution cen¬ 
ters, Mouser can give you next day 
service just about anywhere. All orders 
are shipped the same day. When I or¬ 
der by phone, one of the very helpful 
phone operators takes my order, then 
checks for availability of the parts I just 
ordered. No surprises when the order 
arrives. The operator lets you know if 
any of the parts you have ordered are 
out of stock, and when they might 
come in. I have had parts orders 
shipped from three different distribu¬ 
tion centers, all to arrive on my door 
step the very next day (using UPS next 
day shipping). 

Mouser stocks just about everything 
you need, is there a down side to all 
this? Well, some of the parts are a bit 


higher in cost, compared to what some 
of the other suppliers charge. But the 
difference Is not overwhelming, con¬ 
sidering all the service you get. Mouser 
gets my highest rating for QRP parts. 
Phone; (800)346-6873. 

KA7QJY Components 

Here’s a vendor that was not on the 
list in 1986: KA7QJY Components, 
P.Q. Box 7970, Jackson WY 83001. 
Danny supplies a fine line of parts for 
the home-builder. There is no formal 
catalog, but rather a large sheet of 
components available and their prices. 
This list changes all the time, and Dan¬ 
ny runs a lot of specials on transistors 
and other parts the QRPer uses. There 
Is no minimum order, and you can't use 
your plastic. There Is a shipping charge 
of $2.50 for each order. All the parts 
supplied by Danny are brand new, but 
they may be surplus. By buying sur- 

If you want good quality parts, from 
transistors to cores, KA7QJY Compo¬ 
nents is a home-brewer’s dream come 

Qne thing you should know about 
some of the parts supplied by KA7QJY 
is that they might be “house num¬ 
bered” parts. QK. what in the world Is a 
house numbered part? It's simple. It’s 
a number the manufacturer stamps on 
a part for a particular customer. If you 
have ever assembled a HeathKit pro¬ 
ject. you’ve worked with house num¬ 
bered parts. They were called Heath 
part numbers. A 2N2222 may be num¬ 
bered as 417P234. Same part, same 































MAKE CIRCaiT BOARDS 
THE NEW, EASY WAY 



WITH TEC-200 FILM 


jaST 3 EASY STEPS: 

Copy circuit pattern on TEC-200 fi 
using any plain paper copier 
Iron film on to copper clad board 
Peel off film and etch 


The MEADOWLAKE Corp. 


QRP CW TRANSCEIVER KIT 


• Avaiable on 20M or 40M band 

• Superior supertwt design 

• Single-signal reoehier 
•CW crystal ladder filter 

• VFO tuning with vernier dial 
•RITw/center detent control 

•^as^''au^fiiier 

• Sidetone oscillator I , ||u| 

•2-3 watts of FF output I ^ 

• 12VDC operation *—■ 

• 100% complete kit with instnictions 

• Measures (HWD): 2V4’X6Vt"X6’ 

•Weight 24 oz. 

• $149.95 -r $4.00 shipping Stranding. Michigan residents 
add4%salestax. 


OAK HILLS RESEARCH 
QRP HEADQUARTERS 
20879 MADISON STREET 
BIG RAPIDS. Ml 49307 


X-BAND TRANSMOTER 

(?/• x 3% x 
I r) GaAs microstrip 
lltransmitter pro¬ 
vides 10 dBm centered at 10.525 GHz. 
Integrated microstrip patch antenna elimi¬ 
nates the need for an external antenna. 
Advanced matching techniques secured 
good temperature stability with lowfrequency 
pulling. Greatfor long-range testing of radar 
detectors, calibration of radar receiving 
equipment, and point-to-point communica¬ 
tion links. 

Complete Assembled System..$39.00 

Parts & Irrstruction Kit.....$29.00 

Plus $2.00 Svpping and Handing 


24 HR. FAX—(616) 796-6633 


CIRCLE 82 ON 


P.O. Box 80096, Fori Wayne, IN 46898 
(219)489-1711 

/isa • MasterCard • Check • Money Order • COD 

Money-Back Guarantee 


CIRCLE 
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Number 24 on your Feedback card 

New PRODUCTS 


Compiled by Hope Currier 



BRAINSTORM 
ENGINEERING 
Brainstorm Engi¬ 
neering has intro¬ 
duced the Multi- 
Mode SR4 Simplex 
Repeater, a fully self- 
contained, micropro¬ 
cessor-based, remote-program¬ 
mable controller. The SR4 is 
capable of operating one or two 
radios in simplex repeater, split 
simplex repeater, duplex repeater 
controller, voice mail and voice 
IDer modes, separately or simul¬ 
taneously. No duplexer is neces¬ 
sary if you use one radio and one 
frequency. The SR4 will store and 
forward any audio messages be¬ 
ing received by the radio to which 


it is connected, allowing two or 
more radio operators to communi¬ 
cate when they aren’t in range of 
each other but are in range of the 
simplex repeater site. 

Prices start at $399. For more 
information, contact Brainstorm 
Engineering, 2948V2 Honolulu 
Ave., La Crescenta CA 91214; 
(818) 249-4383, FAX: (818) 248- 
0840. Or circle Reader Service 
No. 201. 


THE ANTENNA SPECIALISTS 

The PRO-5000 series from The 
Antenna Specialists is a new pro¬ 
fessional line of high-durability 
VHF and UHF mobile antennas 
featuring three 0-rings for abso¬ 
lute moisture integrity. The 22 
models encompass all mounting 
applications and all the various 
frequency splits in both the 138- 
174 MHz and 406-512 MHz 
bands. Each includes a 100% 
hand-tuned-and-tested conical 
coil with stable soldered connec¬ 
tions for noise-free operation. The 
VHF antennas are rated for 3 dB 
gain; the UHF antennas include 
both 3 dB and 5 dB gain models. 
All have maximum VSWR of 
1.5:1. 

For prices and more informa¬ 
tion, contact The Antenna Spe¬ 
cialists Co., 30500 Bruce Industri¬ 
al Parkway, Cleveland OH 
44139-3996: (216) 349-8400. 



FAX: (216) 349-8407. Or circle 
Reader Service No. 202. 


SENSIBLE SOLUTIONS 
Sensible Solutions has an¬ 
nounced the release of Version 4 
of the WB20PA LogMaster HF 
logging system for PC compat¬ 
ibles. This latest version allows 
users to connect to and monitor 
their local DX PacketCluster 
bulletin board system while simul¬ 
taneously performing logging 
functions. Kenwood and ICOM 
computer-ready radios (Yaesu 
and Ten-Tec are being phased 
in—call for availability) can have 
their frequency set to that of the 
DX "spot” announced over the 
cluster, at the touch of a button. 
The program also allows the user 
to send a DX "spot" announce¬ 
ment, automatically formatted or 
from their log book. The Log¬ 


Master provides an automatic 
"needs” indicator that checks the 
log book to see if the country, 
state, prefix, CO zone or ITU zone 
are needed as information is in¬ 
put. The program prints QSL 
cards and labels, will import K1EA 
CT files, provides unparalleled 
logging statistics, has a built-in 
English-to-metric and metric-to- 
English conversion calculator and 
an auto beam heading indicator. 

The program requires 512K of 
memory, a hard drive or dual flop¬ 
py drives. The program costs 
$69.95, including S & H; a demo 
diskette is available for $5 (refund¬ 
able with purchase). Contact Sen¬ 
sible Solutions, P.O. Box 474, 
Middletown NJ 07748; (800) 538- 
0001, (908) 495-5066. Or circle 
Reader Service No. 203. 


MARINE ELECTRONICS 
Marine Electronics has an¬ 
nounced a new software release 
for computer control of the Ken¬ 
wood 440 and 940 units. SUPER¬ 
LINK is a graphics-based program 
with special emphasis on ease of 
use. All input is via the keyboard, 
and all functions are controlled by 
a single keystroke. Frequency in¬ 
formation is displayed digitally, 
but a unique analog dial makes 


visualization of position in the 
spectrum much easier. A com¬ 
plete memory subsystem allows 
unlimited memory capability with 
each memory having a field for 
comments. Multiple types of scan¬ 
ning are available, and scan delay 
is user adjustable. 

SUPERLINK is priced at 
$19.95, plus $2.50 S & H. Contact 
Marine Electronics, 1309 Craw¬ 
ford Dr., Friendswood TX 77546.. 
Or circle Reader Service No. 204. 


ARTSCI PUBLISHING 
ARTSCI Publishing has re¬ 
leased the 1992/1993 version of 
the U.S. RepeaterMapbook(SVi" 
X S'/a"), updated and cross¬ 
checked with the ARRL Repeater 
Guide. This version has two new 
additions: Canadian repeaters 
and U.S. 10 meter repeaters. This 
useful companion for traveling 
hams contains full-page state 
maps showing major cities and 
highways, plus the locations 
of the most popular wide-cover- 


age repeaters. 

The U.S. Re¬ 
peater Map- 
book is avail¬ 
able for $9.95 
at amateur ra¬ 
dio stores na¬ 
tionwide. For 
more informa¬ 
tion, contact 
ARTSCI Publishing, P.O. Box 
1848, Burbank CA 91506; (818) 
843-4080, FAX: (818) 846-2298. 
Or circle Reader Service No. 206. 



ELECTRONIC 
EQUIPMENT BANK 
The Electronic Equipment Bank 
is offering a new, expanded 1992 
catalog. With a new professional 
format, this catalog covers short¬ 
wave, amateur and scanner ra¬ 
dios, and also includes pages of 


accessories, hundreds of books, 
and a new specialty hi-tech sec¬ 
tion. The catalog is free (bulk rate 
mail) in the U.S., $2 in Canada, 
and $3 elsewhere. Contact EEB, 
323 Mill Street. N.E.. Vienna VA 
22180; (800) 368-3270, (703) 
938-3350, FAX: (703) 938-6911. 
Or circle Reader Service No. 205. 


EAVESDROPPING 
DETECTION EQUIPMENT 
Caller Identification units are 
monitors that show the phone 
number of incoming calls before 
you answer your phone. If you’re 
away from your home or business, 
the Caller ID will store the incom¬ 
ing callers’ telephone numbers, 
along with the date and time of the 
calls. Caller ID has proven benefi¬ 
cial to businesses as well as resi¬ 
dential customers. Pizzerias, ex¬ 
terminators, cab companies, etc. 
have seen a decline in prank or¬ 
ders due to this system. Mail order 


houses are now able to process 
orders more quickly. 

Caller Identification units from 
Eavesdropping Detection Equip¬ 
ment retail for $69 to $119.95, de¬ 
pending on the features offered. 
Your local telephone company 
must provide Caller ID service in 
order for the unit to operate. EDE 
also markets a complete line of 
surveillance and countersurveil¬ 
lance equipment. For more infor¬ 
mation, contact EDE, P.O. Box 
337, Buffalo NY 14226; (716) 691- 
3476. Or circle Reader Service 
No. 207. 


PERSONAL 

DATABASE APPLICATIONS 

Personal Database Applica¬ 
tions has released version 2.1 of 
LOGic, featuring over 50 en¬ 
hancements to version 2.0 of 
LOGic and LOGic Jr. Version 2.1 
features a rapid online awards 
progress facility which shows in 
chart form status per band and 
mode, as well as mixed single, 
single-mixed, and mixed-mixed. 
You can easily see if an item is 
confirmed, waiting for a QSL, 
worked but no QSL requested, or 


unworked. An online summary 
shows how many are confirmed, 
QSL waiting, worked and un¬ 
worked. The chart is updated au¬ 
tomatically. These features will 
work for common awards and for 
any award in which you try to work 
all of a defined set of entities. 

For the price and more informa¬ 
tion, contact Personal Database 
Applications, 2616 Meadow 
Ridge Dr., Duluth GA 30136- 
6037; (404) 242-0887, FAX: (404) 
449-6687. Or circle Reader Ser¬ 
vice No. 208. 
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Number 25 on your Feedback card 

Looking west 


Bill Pasternak WASITF 
28197 Robin Avenue 
Saugus CA 91350 

Potty Training 

Last October, the Southern California 
public learned what hams have known for 
a long time: Not every licensed amateur 
abides by the rules, and the FCC really 
has no Interest In changing some of what 
goes on over the ham radio airwaves. So 
says an article titled "Radio Renegades" 
that appeared in the October 2, 1991, is¬ 
sue of the Los Angeles Times. 

"Radio Renegades" was written by 
Times staff writer Bob Pool. It details the 
activities of some of the hams on the Los 
Angeles 147.435 MHz repeater. Some of 
its regular users have nicknamed it the 
"Notorious .435 Repeater." It is a system 
known nationally as a haven lor advocates 
of freedom of speech and freedom of ex¬ 
pression. Not so widely known is that 
sometimes this freedom of expression 
takes the form of personal verbal abuse, 
name calling, threats against life and 
property, and lots of potty-mouth lan¬ 
guage. It has also become a haven lor 
numerous unlicensed operators who rou¬ 
tinely interact with some of the licensed 
hams, though they are by no means 
welcomed. 

Unfortunately. "Radio Renegades" 
shows only the seedy side of life on .435.1 
know that it may be hard for some of the 
locals in Southern California to believe, 
but .435 used to be the center of attention 

for many of the pioneering efforts In the 

areas of community senrice. technological 
development and public discussion. For 
example, some two decades and several 

licensees ago, the users of .435 (as 

WR6ABE), along with user groups of two 

other area systems, began visiting hospi¬ 

tals to bring a bit of sunshine to young 
patients who would not be home lor the 
Christmas holidays. Using their radio 
gear, they would let these bedridden chil¬ 
dren Chat lor a few moments with old St. 
Nick. This concept was exported national¬ 
ly and became known as "Operation San¬ 
ta Claus.” (Maybe your club or repeater 
group runs an annual "Operation Santa 
Claus” event. I'll bet you never knew that It 
all started on the "Renegade Radio" re¬ 
peater in Los Angeles, with the designa¬ 
tion of .435.) 

The problem of potty-mouthed opera¬ 
tion Is not limited to one repeater in the 
City of Angels. If you travel and carry a 2 
meter HT. then you know that a number of 
other big cities are developing ham radio 
"trash bins” of their own. These repeaters 
serve only as a kind of dumping ground for 
all of the community's less-than-desirable 
operators so that everyone always knows 
where they are corralled. Kind of the 
"NIMBY Syndrome" of amateur radio 
(NIMBY: Not In My Back Yard). 

"Well, it's just those no-codeTechs and 
their 2 meter rigs that are the problem!” 
Guess again. The problem existed long 
before there was no-code, and it is far from 
Isolated to VHF. All you need do is tune 
across either 40 or 80 meters almost any 
night and, depending on where you live 
and on band conditions, you may get to 
hear some language that would make the 


proverbial "sailor" blush. And, lest we for¬ 
get, some long-term name calling has 
been a part of the upper end of 20 meters 
for almost a decade. No. it's not some¬ 
thing Isolated to my back yard: it appears 
to be a national problem that is sitting in 
your back yard as well. 

And why hasn't the government re¬ 
moved the offending operators from the 
air? At least one high ranking FCC official 
says: "Illegal transmissions are hard to 
track down, and the community standards 
test makes obscenity even harder to 
prove," According to Dan Emrick. Chief of 
Investigations and Inspections for the 
FCC. "It may be perfectly all right in New 
York City to make dirty references to your 
lineage, but if you did it in the Bible Belt 
you'd be run out of town on a rail. What 
goes in Southern California might not be 
acceptable in North Carolina." 

The term for what Emrick is talking 
about Is "Selective Enforcement." In oth¬ 
er words, if this were broadcast radio and 
TV, then the community standards of 
where you live would be dictated by the 
type of language acceptable to the majori¬ 
ty of those living there. In simpler terms, if 
the majority felt that the use of certain off¬ 
color words was proper in the workplace, 
in public and in the home, then it would 
also be proper lor broadcasts. I can only 
guess at the way that the Commission is 
applying this analogy to amateur radio, 
but what the FCC seems to be saying is 
that a "repeater" in and of itself is a com¬ 
munity of radio amateurs. Therefore, if 
that community is willing to accept potty- 
mouth operations, then why should the 
FCC intervene? 

Obviously, this leaves open some rather 
interesting questions. If my analysis is cor¬ 
rect, then the government may be able to 
get away with using the "community stan¬ 
dards” excuse to permit tocalized filth on 
the ham bands, but what about the foul 
conversations you hear on the high fre¬ 
quency bands? 

The ARRL Says It'sthe FCC 

It seems that the ARRL has found out 
why the Commission is blankly staring at 
this problem that we all know exists. 

The ARRL says that it is very much con¬ 
cerned about the FCC's refusal to prose¬ 
cute potty-mouth hams and take them off 
the air. During the October 12, 1991. 
ARRL Forum at the Southwestern Division 
Convention in Scottsdale. Arizona, the 
League's first vice president, George 
Wilson W40 Yl, was asked about the prob¬ 
lem being caused by those operating the 
Los Angeles 147.435 repeater as outlined 
in the L.A. TVmesfeature. Wilson, a lawyer 
himself, said that the problem of non-inter¬ 
vention was centered in the office of the 
FCC's General Counsel. He stated that 

.. content related stuff, we have a prob¬ 
lem with. We have got a problem with the 
Commission on a national level in the Gen¬ 
eral Council's office being concerned 
about First Amendment rights. They (the 
FCC) have had plenty of good opportuni¬ 
ties to enforce it a lot stronger then what 
they have done.” 

Wilson went on to say that the League 
is extremely concerned about the prob¬ 
lems caused by the abuses of the few. 


and is doing all it can to bring about 
change: "... I can't make you a promise, 
but I can tell you that it is a matter of deep¬ 
est concern to me personally and to the 
League in general. Conversations are go¬ 
ing on at all levels almost on a dally basis 
to try to break the log jam. But right now, 
we haven't been able to get the enforce¬ 
ment at the national level because the 
(FCC) General Counsel is concerned 
about the First Amendment." Wilson 
made it dear that the stumbling block was 
only the enforcement of problems of potty- 
mouth operations: the commission Is still 
involved in stopping all other regulatory 
violations. 

Conservative Court 
Could Bring Change 

Many experts think that the FCC hasn't 
acted on this issue because it Is probably 
fearful that any penalties it Imposes would 
wind up being challenged in the Supreme 
Court. In the past, the court has usually 
sided with those demanding their right to 
use any foul language they please on the 
radio airwaves. The election of Associate 
Justice Clarence Thomas might bring a 

The Thomas appointment now weighs 
the court very heavily to the conservative 
right. It would not be at all surprising to see 
a lot of the liberal interpretations of the 
past 40 years be altered or reversed. This 
could include the issue of a person’s right 
to be a potty-mouth ham radio operator, if 
such a case is ever brought for review be¬ 
fore the high court. 

The FCC's position notwithstanding, 
many feel that "Radio Renegades" was a 
slap in the face to all amateur radio opera¬ 
tors, especially after the story was picked 
up nationally by the wire services. You 
know, "If you can't do anything to solve 
the problem, then kill the messenger!” 

Others take a different view, saying that 
it is the government, not amateur radio, 
that comes out on the short end of the 
"Radio Renegades” story. They say that 
"Radio Renegades" is the kind of nega¬ 
tive publicity the government hates, that it 
Is bound to cause at least a minor shake- 
up over at the FCC. and that the foul- 
mouths bothering our repeaters and our 
HF contacts will be taken off the air. I ask. 
"Will they?" 

Packet Relief on Hold 

Packet BBS sysops and owners of open 
repeaters who have been waiting for the 
FCC to act to relieve them of some of the 
responsibility lor automatically retransmit¬ 
ted messages will have to keep on waiting, 
according to Tom Blackwell N5GAR of 
Dallas, Texas. Blackwell Is one of the au¬ 
thors of RM 7649, a rule-making request 
that asks the FCC to place primary respon¬ 
sibility for the content of relayed traffic on 
the originating station, holding the relay 
stations responsible only on a secondary 

Keep in mind that I am writing this In 
early November 1991, so things may have 
changed a bit by the time you read it. but 
last summer Blackwell was told by one of 
of his legislators that the FCC would be 
acting on RM 7649 before the end of Sep¬ 
tember. September blew into October, 
and nothing happened. Then Tom called 
us to say that he had received a letter from 
the Commission. In it, Robert McNamara 
said that RM 7649 would be combined 
with several other requests for regulatory 
relief that the commission has received 


from members of the amateur radio com¬ 
munity. 

The McNamara letter did not say what 
the FCC was contemplating, but action 
to combine regulatory requests usually 
means one of two things: Either the FCC 
is preparing to Issue a Notice of Proposed 
Rule Making, or It intends to dismiss all 
of the requests in one fell swoop as having 
no merit or purpose. As we all learned 
as a result of Private Radio Bureau Chief 
Ralph Haller's talk at the ARRL Nation¬ 
al Convention, the concept of relieving 
packet sysops and repeater owners of re¬ 
sponsibility for the content of communica¬ 
tions is to be a part of any rewrite of Rule 
97.113. 

With the controversy surrounding that 
proposal, packet operators, sysops and 
repeater licensees remain in limbo, not re¬ 
ally knowing what's legal to retransmit and 
what is not. According to an earlier conver¬ 
sation that I had with Blackwell, the hard¬ 
est decision on what to keep from relaying 
falls to the voice repeater operator and his 
control stations. The current rules’ inter¬ 
pretation makes censorship almost 
mandatory, and in real time. This, he said, 
was the primary reason for his filing RM 
7649. 

SBE 

If you are involved in broadcasting, 
you might want to take note of the fol¬ 
lowing item: The Certification Committee 
of the Society of Broadcast Engineers has 
approved the recognition of amateur ra¬ 
dio activities for certification credits. Per¬ 
sons holding a valid amateur radio Extra 
Class license, who meet the service re¬ 
quirement for employment In the broad¬ 
cast or broadcast related Industries, will 
be awarded Broadcast Technologist Cer¬ 

tification upon application. This recog¬ 
nizes that passing an Extra Class li¬ 
cense exam demonstrates technical pro¬ 
ficiency on a par with the old FCC Second 
and First Class license examination. Cer¬ 
tification Information and application 
forms may be obtained from the SBE na¬ 
tional office In Indianapolis at (317) 253- 
1640. IFrom a September 13, 1991, SBE 
news release.] 

Phones Out? Call the FCC 

To end on a much lighter note, we offer 
this: The next time your phone goes out 
along with the rest of the phones in your 
neighborhood, federal regulators want to 
know about It Immediately. The FCC has 
proposed new regulations that would re¬ 
quire telephone companies to notify the 
government within 90 minutes of a tele¬ 
phone outage that involves 50,000 or 
more service subscribers and lasts 30 
minutes or more. 

The commission's proposal came after 
a summer that saw telephone companies 
fall short of being able to handle glitches 
brought about by the introduction of new 
technology, leading to numerous tele¬ 
phone outages across the United States. 
Last June, computer software problems 
knocked out over six million Bell Atlantic 
phone lines, while in July a million Bell of 
Pennsylvania customers lost senrice due 
to similar problems. The FCC says that it 
currently has no systematic way to be¬ 
come informed quickly of significant ser¬ 
vice disruptions, and no way of determin¬ 
ing whether specific types of hardware or 
software are at fault. 

To quote one of my favorite television 
personalities: "and so It goes..." Bi 
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Above and beyond 

VHF and Above Operation 


C.L Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Dr. 

San Diego CA 92119 

30 MHz IF System Update for 
10 GHz Transceivers 

This month I'll cover the 30 MHz IF 
strip presented in my article. "10 GHz 
Fun," Inthe April 1990Issued 73Mag- 
azine. This system is used in conjunc¬ 
tion with a microwave oscillator and 
detector to form a complete 10 GHz 
wideband FM transceiver. Microwave 
burglar alarm units like the Solfan 
alarm are used lor the microwave por¬ 
tion of the package While this system 
Is not very complex, it has developed a 
few wrinkles, which we will explore af¬ 
ter reviewing the system. 

The System 

The PC board is based on a single 
chip FM receiver. This chip, a TDA- 
7000. has all the Internal functions to 
provide for FM reception from the an¬ 
tenna. to low level audio output The 
PC board includes an audio amplifier 
(LM386) which normally drives a head¬ 
set In addition to these two chips the 
receiver portion includes a CA-3130 S- 
meter detector indicator circuit 

The transmit portion of the board is a 
single CA-3130 mike amplifier which 
drives the Gunn diode power supply 
adjust terminal (part of the LM-317 reg¬ 
ulator) for wideband FM modulation. 
The remaining components are power 
supply regulators. 


Bug Number 1 

Like all projects, this system devel¬ 
oped a few bugs. These problems, 
while not debllilaling. did cause some 
head scratching. The problems con¬ 
sisted of: a PC board error on the mike 
input circuit (CA-3130); low sensitivity 
of the TDA-7000; and audio oscillation 
at high audio gain. 

First, the PC board error. Pins 2 and 
3 of the CA-3130 mike amplifier (U4) 
need to be reversed. 1 cut the PC board 
traces between pin 2 and the pad on 

trace going to pin 3. next to pin 3. Then 
I lied a short piece of jumper wire and 
connected this trace to pm 2. Pin 3 is 
then connected with a short section of 
insulated wire to the junction of C-37. 
R-26 and R9. Remove transformer T1 
and attach an electrel mike from the 
same junction to ground. Observe po¬ 
larity on the mike, positive to the junc¬ 
tion/pin 3 jumper. Also, use shielded 
cable such as RG-174 miniature coax 
cable or other small-dlameler shielded 
cable. Sorry for the PC board error. 

Bug Number 2 

The next problem, low sensitivity, 
can be traced directly to the TDA-7000 
circuitry. Though I never had this prob¬ 
lem with my own transceiver, it has 
been reported m several units. Unable 
to duplicate the problem. I had one of 
the units returned to me to debug, and 
finally found the solution. The unit, with 
a sensitivity of about 200 microvolts for 
full quieting, was very much In trouble. 



Photo A. NeiZWand WB6IGP dishes on top ot the rock, part of a group effort of the 
San Diego Microwave Group last September. The longest OSO for the enure 
group that day was 415 km. from Monument Peak to KY7B's group south of 
Prescott. Arizona 




I thought that it was operating on 
some lower harmonic of 30 MHz. but 
Initial sweep of other responses proved 
that theory wrong, I checked capacitor 
values external to the TDA-7000 chip, 
setting the chip up In one of several 
bandwidths and operating schemes, 
and all seemed OK Placing the chip in 
my old PC board proved that the chip 
was OK. with lull quieting at about lour 
ana a half microvolts Perplexed. I tried 
replacing several capacitors—to no 
avail. Sensitivity was still at 200 micro¬ 
volts. After quite some time I hit on the 
answer: The problem was with the os¬ 
cillator colli 

It was wound as I specified—12 to 13 
turns of 424 or so gauge wire. In this 
unit I had to replace the original coll 
and rewind It with 420 enamel wire (12 
turns). This gauge of wire barely fil on 
the miniature coil. Tilling it up to the lop 
of the form. When the power was reap¬ 
plied. voiia—5 microvolts sensitivity 

This seemed like black magic, as the 


original coll checked out resonant at 30 
MHz with my grid dip meter. What was 
going on? I replaced the coil with the 
original coil, and low sensitivity result¬ 
ed, confirming the coil to be the culprit. 
1 have not determined just what is go¬ 
ing on. bul I suspect that coil "O" was 
at error, and did not match the chip 
circuitry lor some reason. Wind your 
coil with a larger gauge wire, and it 
should solve the problem. 

I have picked up a Hewlett Packard 
RX-250B ("O-Meter") capable of mea¬ 
suring Impedance at a particular RF 
frequency. Though I don't have time 
right now to test my theory, 1 believe the 
coll impedance to be at fault. By the 
way, this HP-RX meter can measure 
impedance from a few MHz to just over 
250 MHz. making a direct readout in 
resistance (impedance). When I get 
the lest jig finished. I will report the 

The ability to pick up such an Instru¬ 
ment from surplus is attributed to my 
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location here in Southern California, 
where iarge surplus materials are dis¬ 
posed of by manufacturing and military 
contractors. Sometimes you get lucky, 
too, at a commercial auction and beat a 
dealer to a choice piece of equipment 
such as this HP impedance meter. 

Bug Numbers 

Now for the third and last problem: 
feedback in the audio circuitry at gain 
settings near mid-volume range. This 
Is particularly troublesome with sys¬ 
tems that use small speakers as part of 
the cabinet wiring. The rigs that I use 
are all equipped with a small headset (4 
to 8 ohms) similar to Radio Shack's $5 
version for small portables. Nothing 
fancy in a headset is needed here. 

The feedback in most units was 
traced back to the output of the LM386 
audio amplifier chip. The original de¬ 
sign called for a ferrite bead shunted by 
a small value resistor to aid in suppres¬ 
sion. However, an additional 0.01 pF 
bypass capacitor with pin 5 to ground 
will further aid in controlling feedback. I 
did not use sockets on my PC board, as 


Trouble-Shooting 
To trouble shoot a PC 
board constructed from 
scratch, never attempt 
to look at it as a com¬ 
plete unit. Break it into 
small sections and test 
each portion of the cir- 
an individual 
not as a complete 
circuit. If you do try to 
the circuit as a 
whole, it can work, but 
go back to basics if trou- 
develops. Always 
verify voltage supplies 
first for proper opera- 

Check voltage on the 
power pins and verify 
ground connections on 
the chips, such as the 
grounding on pin 16 of 
the TDA-7000. Check 
the audio amplifier, and 
touch the input with your finger. Can 
you hear a 60 Hz hum or other noise 
increase? If so, it's probably OK. Pro¬ 
ceed to the TDA-7000. touch the anten¬ 
na input with your finger, and if you can 
hear commercial FM broadcast sta¬ 
tions, it is functioning. What this chip is 
responding to is the third harmonic of 
30 MHz (assuming the coil is properly 
resonant or close to frequency). 

You have to remember you are deal¬ 
ing with a single chip receiver, and 
there is no tuned circuit to prevent har¬ 
monics from coming through the front 
end of the system. This problem can be 
partially eliminated when the preampli¬ 
fier is connected between the mixer 
diode of the microwave detector and 
the receiver input. The preamp is ad¬ 
justed by the nature of its tuned circuits 
to provide a passband at 30 MHz, 
which helps to eliminate this harmonic 
problem. 

In very stubborn cases of commer¬ 
cial FM broadcast interference, you 
might want to place a 30 MHz low pass 
filter in the circuit to totally eliminate 
the problem. Of course, the receiver 


housing cannot be plastic, since good 
RF shielding is the key to prevent RF 
interference from entering the circuits. 

Construction tips include some infor¬ 
mation on the CA-3130 op amp. This 
op amp cannot be replaced by a con¬ 
ventional 741 op amp as it is a special 
type of device classified as a “zero off¬ 
set voltage device." This is a special 
application for an op amp, in that the 
device does not require a split or two- 
voltage power supply to swing output 
voltages. It is designed by its special 
circuitry to swing its output voltage 
from ground potential and positive 
Vcc. No other chip that I am aware of 
will allow operation to ground poten¬ 
tials. That's where it gets the term 
“zero voltage offset.” It can operate to 
ground potentials. 

Most all other chips require a voltage 
offset from the negative rail for proper 
chip operation. The 741 op amp is typi¬ 
cal of this type of offset voltage that is 
required. This makes circuitry a little 
more complex to run from a single pow¬ 
er supply such as -1-12 volts and 
ground. Most circuits use a floating 
ground, allowing both a positive and 
negative potential for circuit operation. 
In comparison, the 3130 requires only 
a single power supply and ground, 
since the circuitry inside the chip, 
makes this zero offset and single pow¬ 
er supply operation a real boon to sim¬ 
ple circuits. 

The LM386 was selected for the 
same reason, a single power supply 
voltage for its operation. This keeps the 
parts count at minimum for the audio 
amplifier. Keep it simple and it’s easier 
to build. 

Microwave Brick Update 

Confusion on ordering crystals for 
the 10 GHz brick oscillators for the Fre¬ 
quency West phase-locked oscillators 
prompt a short note. The oscillators op¬ 
erate on the crystal's 102nd harmonic. 
For example, assume a 10,368 MHz 
operating frequency and a 145 MHz IF. 
That makes the frequency minus IF to 
be 10,223 MHz for the brick oscillator. 
Divide that by 102 for the crystal fre¬ 
quency, which equals 100.2254902 
MHz. 

The multiplication scheme we use in 
the brick is 17 times the crystal to lock 
the cavity oscillator. This oscillator is 
then multiplied six times in a varactor 
multiplier for an output frequency of 
10,223 MHz. Crystals can be ordered 
from International Crystal Co. and cost 
about $20 each. The part number is 
#585132. Specify your brick output fre¬ 
quency, crystal frequency for verifica¬ 
tion, and the type of brick you have, 
such as Frequency West type 54XOL. 

10 GHz Contest Notes 

Our furthest contact during the 
ARRL 10 GHz contest was 255 miles 
distant. Ed N60YJ. Jerry WA6VLF, 
John WB6BKR.KerryN6IZWand myself 
WB6IGP at DM12SV Monument Peak, 
near San Diego, worked KY7B at 
DM34TK, south of Prescott. Arizona. 
We were all very excited about five 
stations working five DX QSOs between 
the two states. 


The Arizona end was operated by 
KY7B, WA7YLI. and WA7CJO. Twenty 
watts and a 30-inch dish was used at 
the Arizona end. Power on our end 
ranged from 4 to 8 watts for Kerry and 
myself with TWT amplifiers and similar 
dish antennas. N60YJ, WA6VLF, and 
WB6BKR all used 0.1 watti The contact 
on 10 GHz SSB sounded like a wailing 
banshee due to the cloud Doppler from 
thunderstorm activity. 

Mall Box 

Ward WB7WD reports laser QSOs 
over an 18-mile path. He has just 
picked up a 110 mW Argon laser and is 
interested in some long-haul laser 
communications, somewhere in the 
200-mile range. Ward Is also construct¬ 
ing a 10 GHz SSB system In concert 
with several other stations In the 
Phoenix area. The biggest thing stop¬ 
ping construction is 10 GHz mixers. 
Ward reports that microwave compo- 

Phoenix. 

Dave Pascoe KM3T is also con¬ 
structing a 10 GHz SSB station. He is 
looking forward to getting his station 
running for the upcoming contests as 
he plans to do some mountain topping 
very soon. Note: The 10 GHz frequen¬ 
cy normally used is 10.368 GHz, or 100 
kHz higher in frequency to eliminate 
multiple station operation. Yes, even 
on contest weekends QRM on 10 GHz 
is noticeable. 

John DeLong of Vancouver, B.C. 
picked up several Gunn diodes, and 
was wondering if I have access to other 
obscure materials such as Teflon™ PC 
board material. Yes, John, I have 
Tefion PC board material, and I use it to 
construct several different items. One 
is a dual-stage MGF-1402 amplifier for 
10 GHz. I make bare board stock avail¬ 
able from material on hand. While I 
am not a one-stop store, and do not 
intend to become one, I do stock many 
different microwave devices and mate¬ 
rials such as boards and miniature 
capacitors. I try to gather microwave 
materials like a squirrel gathering 
nuts for the winter. With a great surplus 
area to wander through, lots of things 
turn up. 

If there is something in particular you 
are looking for, drop me a line (please 
include an BASE) or give me a call on 
the weekends. If I don't have it I might 
be able to put you in contact with some¬ 
one who does. 

Dave N4JGQ of Falls Church. Virgin¬ 
ia. is helping a new ham who Is quite 
interested in 10 GHz WBFM. Dave 
is constructing two of the IF systems 
for use with Gunn systems. Douglas 
N0NAS of St. Paul. Minnesota, is also 
constructing two IF systems, and he 
has enough parts to complete the 10 
GHz WBFM equipment. He is keeping 
his eye out at the next swap meet for 70 
MHz TV converters. I presume they are 
for video operation. They should make 
a great video IF system. 

Well that's it for this month. As al¬ 
ways, I will be glad to answer your 
questions on microwave or other VHF/ 
UHF related topics. Please include an 
SASE for a prompt reply. B 
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Number 27 onyour Feedback card 

Barter ’N'buy 


Turn your old ham and computer gear into cash now. Sure, you can wait lor a hamlest to 
try and dump it. but you know you’ll gel a far more realistic price il you have it out where 
100.000 active ham potential buyers can see il than the lew hundred local hams who come 
by a Ilea market table. 

The 73 Rea Market, Barter n' Buy. costs you peanuts (almost)—comes to 3Sc a word lor 
individual (noncommercial) ads and SI .00 a word lor commercial ads. Don’t plan on leling a 
long story. Use abbreviations, cram it in. But be honest. There are plenty ol hams who love 

Make your list, count the words, including your call, address and phone number. Include 
a check or your credit card number and expiration, if you’re placing a commercial ad. 
include an additional phone number, separate from your ad. 

Send your ads and payment to the Barter 'rt'Buy, Sue Colbert. Forest Road. Hancock NH 
03449 and gel set (or the phone calls. 


Deadline for the April classifieds is 
February 1,1991. 

HAM RADIO REPAIR CENTER, quality 
workmanship. Solid state or tube, all 
makes and models. Also repair HF amplifi¬ 
ers. A-Z Electronic Repair, 3638 East, In¬ 
dian School Rd., Phoenix AZ 85018. (602) 
956-3024. BNB220 

WANTED: Yaesu FT-23R-HT and pre- 
1980 microcomputers lor museum. 
KK4WW. (703) 231-6478/763-3311. 

BNB234 

FINALLY HEAR those unreadable signals 
buried in noise, heterodynes, tuner up¬ 
pers. The REVOLUTIONARY new JPS 
audio filter NlR-10, digital signal process¬ 
ing. simple hook up, deep discounted 
$379.00 delivered! Davis RF Co., P.O. 
Box 230-S, Carlisle MA01741. (800) 484- 
4002, ext. 1356. BNB254 

MANUALS AVAILABLE for all Swan, Cu¬ 
bic/Astro, Siltronlx, and Atlas equipment. 
Send your request to: Brock Publications, 
P.O. Box 5004, Oceanside CA 92052. 
(619)757-0372. BNB259 

HOME-BREW PROJECTS lists for 
SA.S.E. Kenneth Hand, P.O. Box 708, 
East Hampton NY 11937. BNB264 

QSL CARDS- Look good with top quality 
printing. Choose standard designs or fully 
customized cards. Request free brochure, 
samples (stamps appreciated) from 
Chester QSLs. 310 Commercial. Dept. A. 
Emporia KS 66801. FAX (316) 342-4705. 

BNB434 

WEST, ARRL code tapes. Morse tutor for 
C-64, $25.00. Call Bill N1JQF. (603) 434- 
6497. BNB555 

REVOLUTIONARY HYBRID AERIAL 
WIRE: 168-strand copper ’’FLEX- 
WEAVE" Tm. <t14, strong. Ultra Flexible, 
ties in knots, nonstretch, won’t rust/kink 
like copper weld. $34 first 275' (minimum). 
$.12/ft. thereafter, includes shipping! Cat¬ 
alog $1.00. DAVIS RF Co.. P.O. Box 230- 
S, Carlisle MA 01741. (508) 369-1738 (or¬ 
ders) or (800) 484-4002, ext. 1356. 

BNB557 

QUADS TRIBAND FIBERGLASS. Com¬ 
plete, $265.00. Lightning Bolt Antennas, 
RD2 Rl. 19, Volant PA 16156. (412) 530- 
7396. BNB558 

IN DALLAS SINCE 1960 We feature Ken¬ 
wood, ICOM, Yaesu, AEA, Butternut, 
Rohn, amateur publications, and a full line 
of accessories. Factory authorized Ken¬ 
wood Service Center. Electronic Center, 
Inc., 2809 Ross Ave., Dallas TX 75201. 
(214) 969-1936. (800) 880-9400.8NB559 
COAX, GROUND RADIAL WIRE, lowest 
cost, top quality. MilSpec RG-213, $.38/ 
ft.: RG-8X, $.19; RG-58, $.18; Mini Hard¬ 
line low loss 10m to Belden equiv. RG- 
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9913, $.39; any lengths. Radial wire #16. 
$38/1000 ft. includes shipping! Immediate 
shipment. Catalog, $1.00. DAVIS RF Co., 
P.O. Box 230-S, Carlisle MA 01741. (508) 
369-1738 (orders) or (800) 484-4002, ext. 
1356. BNB562 

PULSE CHARGE those gelled lead-acid 
batteries. See August 1991 of 73 Maga¬ 
zine. PC board and PC parts $29.95 plus 
$2.95 S/H. BNB691 

WHOLESALE CONNECTORS UHF. N. 
BNC, TNC, RCA, F, SMA, Audio, and 
Video connectors and interseries adapt¬ 
ers, wholesale and large quantities only. 
Free catalog with business letterhead. 
Global Connections. P.O. Box 173. Dept. 
A. Middleport NY 14105. BNB700 

ROSS’ $$$$ NEW January (ONLY) MAIL 
ORDER PRICE SPECIALS: KENWOOD 
TS-850SAT $1,629.90, AT-850 $164.90, 
PB-10 $39.99; TEN-TEC 535 $1,129.90, 
222 $26.90; ICOM 735 $848.00, BC-50 
$30.00; YAESU FT-73RTT $259.90. FT- 
470 $384,50; AUNCO DJ-F1T $274.90, 
EP-2010 $89.99; MFJ 949D $124.90, 
815B $45.90; HEATHKIT HW-24HT 
$299.99; HW2-P $239.99. (OUR RETAIL 
SHOW ROOM WILL BE CLOSED FOR 
THE NEXT SEVERAL MONTHS. IF YOU 
WANT TO PICK UP SOMETHING. LET 
US KNOW 1 DAY IN ADVANCE.) CALL 
OR SEND 2 STAMPS FOR USED LIST 
AND MORE SPECIALS. L(X)KING FOR 
SOMETHING NOT LISTED OR HARO TO 
FIND, CALL OR WRITE. Over 9039 ham- 
related items in slock for immediate ship¬ 
ment. All L.T.O. Mention ad. Prices cash, 
F.O.B. Preston. HOURS TUESDAY-FRI- 
DAY 9:00 TO 6;00,9:00-2:00 P.M. MON¬ 
DAYS. CLOSEDSATURDAY & SUNDAY. 
ROSS DISTRIBUTING COMPANY, 78 
SOUTH STATE. PRESTON ID 83263. 
(208)852-0830, BNB707 

EMERGENCY SUPPUES: Disaster pre¬ 
paredness packs for your shack, auto, of¬ 
fice, etc. Free catalog. Slates Products, 
P.O. Box 4375T, Walnut Creek CA 94596. 

BNB708 

ROSS'$$$$ USED January SPECIALS: 
KENWOOD TS-440S $1,079.90, TM- 
701A $399.90, COLLINS 30L-1 $850.00. 
312B-4 $309.90; ENCOMM HC-2000 
$269.90, HL-20U $60.00; HEATHKIT SB- 
104A $449.90, SB-630 $129.90: ICOM 
211 $389.90, 2KL $1,395.00; MIDLAND 
13-510 $119.90, 13-770 $49.90. LOOK¬ 
ING FOR SOMETHING NOT LISTED?? 
CALL OR SEND 2 STAMPS. WE HAVE 
OVER 140 USED ITEMS in stock. MEN¬ 
TION AD. PRICES CASH. FOB PRE¬ 
STON. HOURSTUESDAY-FRIDAY,9:00 
TO em. 9:00 TO 2:00 P.M. MONDAYS. 
CLOSED SATURDAY & SUNDAY. ROSS 
DISTRIBUTING COMPANY. 78 SOUTH 
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STATE, PRESTON ID 83263. (208) 852- 
0830. BNB709 

TRANSISTORS RF FOR SALE: MRF454, 
MRF455. Series Toshiba 2SC2290. 
2SC2873. and more. Looking for repair 
shops, dealers, and manufacturers. Call 
(201)839-3360. BNB710 

SEIZED (300DS, radios, stereos, com¬ 
puters, and more by FBI, IRS, DEA. Avail¬ 
able in your area now. Call (805) 682- 
7555, Ext. C-6223. BNB711 

RECEIVER, CONVERTER 2-way radio 
equipment. Test equipment, antennas. 
Have lots & will ship! Phone for list—Rene 
VE6WCA. Ph/FAX (403) 438-3427, 

BNB712 

BEAM HEADINGS: Computed for your 
OTH using extremely accurate Great Cir¬ 
cle method. $7.00, Frank Santillo. P.O. 
BOX769, Newburgh NY 12550. BNB713 
PREMIUM QSL CARDS by N6ID. Choose 
from a large variety of unique, colorful de¬ 
signs, $1.00 for samples. BVE Profession¬ 
al Printing, 2023 Chicago Avenue, Suite 
B13-4. Riverside CA 92507. Tel. (714) 
781-0252. BNB714 

GIANT SOLAR PANELS $44.00 EA! Ex¬ 
cellent Prices/Solar Equipment/Acces¬ 
sories. Free Information/S.A.S.E., Cata¬ 
log $3.00. To: Pak Rat Electronics, P.O. 
Box 690073, Houston TX 77269. (713) 
893-0313. BNB715 

SIMPLEX REPEATERS $149,001 We 
manufacture them ourselves. Pak Rat 
Bectronics. (713)893-0313. BNB716 
ELECTRON TUBES: All types and sizes. 
Transmitting, receiving, microwave... 
Large inventory = same day shipping. 
Dally Electronics, P.O. Box 5029, Comp¬ 
ton CA 90224. (800) 346-6667 or (213) 
774-1255. BNB719 

WE HAVE IT! AEA, Astron, Butternut, 
Callbook, Comet. Diamond, Hustler, 
Kantronics, laser computers, MFJ, Radio 
Shack. Smiley, antennas. Ten-Tec, Valor 
antennas, and more. Small town service 
with discount prices. Dandys, 120 N. 
Washington, Wellington KS 67152. (316) 
326-6314. BNB722 

CROSS REFERENCE DIRECTORIES: 
Kansas. Colorado. Nebraska. Over 1000 
communities in each referenced by coun¬ 
ties. highways, and the amateur and 
search and rescue grids. $22.95 each 
postpaid from VASI, 3624 Citadel Drive 
North, Suite 309, Colorado Springs CO 
80909. BNB723 

RFI FREE TELEPHONES. Stop tele¬ 
phone RFI with our "Bullet Proof" phone. 
New design telephone stops interference, 
or your money back, Touchtone units 
available in desk or wall models. $59.95 
each. To order, or for more information, 
call 1(800) 658-2027. 100% money back 
guarantee. Pro Distributors. 2811 74th 
Street. Suite B, Lubbock TX 79423. 

BNB724 

MINIATURE POLICE RADAR TRANS¬ 
MITTER one mile range. $41 assembled, 
$31.00 kit, (219) 489-1711. P.O. Box 
80096. Fort Wayne IN 46898. BNB725 
BUILD YOUR OWN WIRE ANTENNAS, 
parts, GROUND RADIAL WIRE, open- 
wire feedlines, copper-weld various wire, 
insulators, vertical phasing, coax. Dacron 
rope, baluns, etc.. LOWEST PRICES. 
Catalog, $1.00, DAVIS RF Co.. P.O. Box 
230-S, Carlisle MA 01741. (800) 484- 
4002. ext. 1356. BNB726 

REVOLUTIONARY NEW World view time 
indicator, attractive and easy to use. De¬ 


signed by utilizing a South Pole projection 
of the entire earth with the time zones col¬ 
or-coded in. A coordinated color-coded 
band extends around the circumference 
of the map. Simply rotate the earth until 
your time zone color coding is at your cor¬ 
rect time. Instantly, you have the total 
world times. (Excellent for quick referenc¬ 
ing.) SIZE: 8%' x 11”. TO ORDER: Phone 
(613) 345-1537, or send name and ad¬ 
dress, cheque, M.O., or VISA No. & ex¬ 
piry. date to: WORLD VIEW TIME INC., 
P.O. Box 266, Brockville, Ontario, K6V 
5V5. PRICE: $13.45 U.S., $14.95 Canadi¬ 
an (total cost Including taxes & shipping). 
World Patents and Designs. BNB727 
HAM RADIO REPAIR Experienced, reli¬ 
able service. Robert Hall Electronics, 
1660 McKee Rd., Suite A, San Jose CA 
95116.(408)729-8200. BNB751 

WANTED: Coils set A to J for National 
receiver HRO/5, Giorgio, P.O. Box 144, 
Howard Beach NY 11414. Phone (212) 
685-3947. BNB755 

PICTURE QSL CARDS of your shack, 
etc., from your photo or black ink artwork. 
500 $26.00.1000 $40.50. Also non-picture 
cards. Custom printed cards, send specifi¬ 
cations for estimate. Send 2 stamps lor 
illustrated literature. Generous sample kit 
$2.00, half pound of samples $3.00. 
RAUM's, RD 2, Orchard Road, Coopers- 
burg PA 18036. BNB756 

ALUMINUM MAST OR BOOM MATERI¬ 
AL 2'OD X 0.25" wall type 6061-T6. 
Strong, lightweight, cheap! SASE to: 
Doug/WS9W. Box 384, Stoughton Wl 
53589. BNB757 

DIGITAL AUTOMATIC DISPLAYS. Ken¬ 
wood, Yaesu, Collins, Drake, Atlas, etc. 
No bandswitching required. Business, 
52C SASE. Be specific. GRAND SYS¬ 
TEMS, Dept A, P.O. Box 3377, Blaine WA 
98230. Voice/FAX: (604) 530-4551. 

BNB758 

ATHEIST AMATEUR RADIO NET form¬ 
ing. SASE lor details. Beckett W90E, 
2003 Logan Apt. 2, Hamilton OH 45015. 

BNB759 

X-BAND RADAR EQUIP. WANTED; 
Working or not, civilian, military WWII, 
1970 especially need delay lines for AN/ 
UPM11A. APS10,15 UPN4 AN/PPS4,4A, 
complete or parts, manuals older Varian 
X-band catalogues. SHF, Box 10215, 
Pittsburgh PA 15224. BNB760 

WANTED; RadShack Color Computer 
stuff N.G.O.K. Charles Scanlon KA1UVE 
(203) 657-8373. 2 Eagle Lane, Simsbury 
CT 06070-1703. BNB761 

WANTED: Ham equipment and other 
property. The Radio Club of Junior High 
School 22 NYC, Inc., is a nonprofit organi¬ 
zation, granted 501(C)(3) status by the 
IRS, incorporated with the goal of using 
the theme of ham radio to further and en¬ 
hance the education of young people na¬ 
tionwide. Your property donation or finan¬ 
cial support would be greatly appreciated 
and acknowledged with a receipt for your 
tax deductible contribution. Please look 
over whatever unwanted equipment you 
may have, and call us. We will pick up or 
arrange shipping. You will receive the tax 
deduction, but most important, the privi¬ 
lege of knowing that yourgift really made a 
difference in the education and upbring¬ 
ing of a child. You are invited to check into 
the WB2JKJ CLASSROOM NET, 1100 
UTC on 7.238 MHz. The' ’22 Crew" would 
like to wish all our friends and supporters 
the very best for the New Year. Write us at: 






The RC ol JHS 22 NYC, INC., P.O. Box 
1052, New York NY 10002. Round Ihe 
clock HOTLINES: Voice (516) 674-4072, 
FAX (516) 674-9600. BNB762 

HELP! NSAAN will be released from pris¬ 
on in April. I need a job. a place to stay, and 
relocation assistance. I have3 FCC licens¬ 
es and 8 years intense oilfield experience. 
I am factory trained on Mastr-ll and Feri- 
non microwave/mux. For resume, write: 
Jim Cranford, 107159 SI-1, 27268 Hwy, 
21, Angie LA 70426. BNB763 

SOLAR POWERED HAMS! The Sun- 
switch is a charge controller to protect 
your batteries from over charge. Power 
MOSFETs are used, no relays! Easy to 
build kit. $34.95 plus $2.50 shipping. Sun¬ 
light Energy Systems, 2225 Mayflower 
NW, Massillon OH 44647. BNB774 

•HAMLOG" COMPUTER PROGRAM 
Full features. 18 modules. Auto-logs, 7- 
band WAS/DXCC, Apple, IBM, CP/M, 
KAYPRO, TANDY, CR8 $24.95. 73- 
KA1AWH, PB 2015, Peabody MA 01960. 

BNB775 

LAMBDA AMATEUR RADIO CLUB Inter¬ 
national amateur radio club for gay and 
lesbian hams. On-air skeds, monthly 
newsletter, and annual gathering at Day- 
ton. (215) 97&-LARC. P.O. Box 24810, 
Philadelphia PA 19130. BNB812 

INEXPENSIVE HAM RADIO EQUIP¬ 
MENT. Send postage stamp for list. Jim 
Brady-WA4DSO. 3037 Audrey Dr., Gas¬ 
tonia NC 28054. BNB890 

AMATEUR RADIO REPAIR!! All makes & 
models, any age. $20.00 per hour—maxi¬ 
mum labor per unit, $80.00. TELO (Dan), 


1302 S. Uplands Dr., Camano Island WA 
98292.(206)387-3558. BNB900 

BATTERY PACK REBUILDING: SEND 
YOUR PACK / 48HR SERVICE. ICOM: 
BP2/BP3/BP22 $19.95, BP5/BP8/BP23 
$24.95. BP24/8P70 $26.95, BP7 $32.95. 
KENWOOD PB21 $15.95, PB21H/PB6 
$22.95, PB25/26 $24.95, PB2/KNB3 
$29.95. YAESU: FNB10/17 $23.95, 
FNB3/4/4A $36.95. UNIDEN APX650 
$32.95, APX1200 $42.95; HEATH110 
$26.95. "NEW PACKS": ICOM BP8(800 
mAh) $39.95, (1000) $49.95. (1200) 
$54.95, BP83 $29.95, BP84 $42.95. 
YAESU: FNB(500) $19.95, (600) $23.95, 
FNB10S (1000) $42.95, FNB12S(600) 
$46.95, FNB17(600) $31.95, FNB4SL 
(750) $44.95. SANTEC: 142/1200 $22.95. 
“U-DO-IT INSERTS" ICOM; BP3/BP22 
$14.95, BP5 $20.95, BP8 $19.95. KEN¬ 
WOOD: PB21H/24 $14.95, PB25/26 
$19.95. TEMPO/S $20.95. YAESU: 
FNB10$14.95, FNB4/4A $29.95. AZDEN/ 
300$14.95. FREE CATALOG.$3.50Ship¬ 
ping/order, PA-h6%, VISA-M/C -t-$2.50, 
CUNARD, R.D.6 BOX 104, Bedford PA 
15522.(814)623-7000. BNB913 

WANTED: BUY & SELL All types of Elec¬ 
tron Tubes. Call toll free 1 (800)421-9397 
or 1 (612) 429-9397. C & N Electronics, 
Harold Bramstedt, 6104 Egg Lake Road, 
Hugo MN 55038. BNB915 

COMMODORE 64 HAM PROGRAMS-8 
disk sides over 200 Ham programs 
$16.95.25C stamp gets unusual software 
catalog of Utilities, Games, Adult and 
British Disks. Home-Spun Software, Box 
1064-BB, Estero FL33928. BNB917 


JOIN FAIRS-THE FOUNDATION FOR 
AMATEUR INTERNATIONAL RADIO 
SERVICE. FAIRS is hams dedicated to 
building international friendship by provid¬ 
ing technical assistance, training, ex¬ 
change visits, and equipment donations 
on a global basis. Free information: P.O. 
Box 341, Floyd VA 24091. (703) 763- 
3311/382-9099. BNB956 

PRINTED CIRCUIT BOARDS for projects 
in 73, Ham Radio. QST, ARRL Handbook. 
List SASE. FAR Circuits, 1BN640 Reid 
Ct., Dundee IL 60118. BNB966 

SATELUTE MONTHLY AUDIO CODES 
1-900-HOT SHOT IS NOW 1-900-SUM- 
MONS. INTENDED FOR TESTING ON¬ 
LY. $3.50 per call. BNB976 

AZDEN SERVICE by former factory tech¬ 
nician. Southern Technologies Amateur 
Radio, Inc., 10715 SW190 St. #9. Miami 
FL33157. (305)238-3327. BNB979 

COMMODORE 64 REPAIR Fast turn 
around. Southern Technologies Amateur 
Radio, 10715 SW 190th Street «9, Miami 
FL33157. (305)238-3327. BNB982 
JUST IMAGINE YOUR OWN BLUE 
RIDGE MOUNTAIN TOP 25-acre QTH in 
the cool, green mountains. Only $975 per 
acre, wonderful view, wild game, privacy, 
road frontage, small stream, ideal for ham¬ 
ming, retirement, or summer home. Fi¬ 
nancing available. KK4WW, Floyd Virgin¬ 
ia. (703) 763-3311. BNB989 

HOBBY/BROADCASTING/HAM/CD/ 
SURVEILLANCE transmitters, amplifiers, 
cable TV. science, bugs, other great 
projectsi For catalog, call/wrile (916) 534- 


0417. PANAXIS, Box 130-S9, Paradise 
CA 95967. BNB991 

AMIGA, MACINTOSH, ATARI XLrtCE/ST 
Amateur radio and electronics PD soft¬ 
ware, $4.00 per disk. Send 2-stamp SASE 
for catalog. Specify which computer! 
WA4EFH, Box 1646, Orange Park FL 
32067-1646. BNB992 

AMATEUR RADIO REPAIR: FCC li¬ 
censed, 17 years experience, lab quality 
test equipment, reasonable rates, G.B. 
Communications, Inc., 963 Birch Bay, 
Lynden Road, Lynden WA 98264. (206) 
354-5884. BNB993 

PHYSICALLY HANDICAPPED N2NFM 
would like the use of a transceiver with a 
digital readout on 10,20,40, or 80 meters. 
If you would like to donate your unneeded 
gear, please contact Del French N2NFM, 
P.O. Box 128, Madrid NY 13660-0128. 
(315)322-5808. BNB994 

COMPONENTS QRO-QRP LSASE 
KA7QJ Y, Box 7970, Jackson WY 83001. 

BNB995 

ROTOR PARTS ROTOR service, ROTOR 
accessories: Brak-D-Lays, Quik-Con- 
nects, Pre-Set mods. NEW models for 
sale. Free catalog. C.A.T.S., 7368SR105, 
Pemberville OH 43450. BNB996 

SURPLUS Hugequantities. Lowest prices 
in America. Catalogs, $3. Surplus 
Traders, Box 276, Alburg VT 05440, 

BNB997 

FOR SALE; Knight TR-108 2m AM trans¬ 
ceiver V-107 remote VFO; receiver OK, 
transmitter may need slight help, $45 or 
best, Klaus Spies, P.O. Box 48185, Niles 
IL60648-0185. BNB998 


NOWYOUCAN 

AITCRDTHE 


Engineered for the 
Ham, The Finest in 
Crank-Up, Free- 
Standing or Guyed 
Towers from Tri-Ex. For 
over 30 years, the 
INDUSTRY standard- 
backed up with 
Defense and Aero¬ 
space technoiogy. 
MW SERIES 
Self-supporting when 
attached at first 
section—will hold 
normal Tri-Band beam; 
25', 33', 50', and 65' 
heights. 

W SERIES 

Aerodynamic tower 
designed to hold 9 


square feet h a 50 MFH 
wind. 3 models at 36', 

51', and 67‘ heights. 

LM SERIES 

“W brace motorized 
tower. Holds large 
antenna loads. Models 
at 37', 54', and 70' 
heights. 

TM SERIES 

Tubular constructbn for 
larger antenna loads at 
70', 90, and 100' 
heights. Freestanding, 
with motorized 
operation. 




TOWER CORPORATION 


TALK WITH THE KNOWLEDGEABLE PEOPLE AT 


a 


UEMENT 

ELECTRONICS 


FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS 


$369900 

ffFTIOOOD 


YAESU US A. 



■ FT33F1/TTP 

• FT411E 

• FT811 

• FT470 

■ FT911 

• FT4700RH 

■ FT757GXII 


220MHZ HT 
2M HT 
440 MHZ HT 
2M/440 HT 
1200 MHZ HT 
2M/440 MOBILE 
ALL MODE HF PORTABLE 


$328.00 

$346.00 

$349.00 

$404.00 

$429.00 

$689.00 

$929.00 


CIRCLE 22 ON READER SERVICE CARO 



IF YOU’RE IN THE BAY AREA, STOP BY! 


1000 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
Ca/f us af (408) 998-5900 



Never Say Die 

Continued from page 4 
your local schools to talk hamming, 
you're not doing your bit to revive our 
moribund hobby, which has turned into 
a pasture for retired old white Ameri¬ 
can men. It's a nice place for old men to 
talk to each other without even having 
to listen. The crackpots can rail against 
perceived villains. The seriously de¬ 
mented can muster around KV4FZ on 
20m. Those interested In hearing end¬ 
less self-promotional harangues can 
tune In K1 MAN'S broadcasts. 

A Batted Trap? 

The recent FCC's offer to relax our 
rules so we can order pizza over our 
repeaters looks so reasonable that I 
suspect most hams will grab the bait 
and try to run. 

Alas, the bait, as always, has a hook 
in it. But what about the wording of the 
offer? There's this bit in there about 
this helping to use our "excess capaci¬ 
ty." Whoa there, Nellyl Yes, we have 
an incredible amount of excess capaci¬ 
ty, but we know how bureaucratic sys¬ 
tems work, so if we ever actually admit 
In public that we have excess capacity, 
we'll find it up on the chopping block 
like the two MHz we just lost from our 
220 MHz band. 

Bureaucracies are essentially so¬ 
cialist systems. There is no profit mo¬ 
tive Involved. The bureaucracy takes 
money away from people by force and 
spends It as It sees fit. When our belov¬ 
ed federal government starts running 
out of money to spend, they turn to the 
states for more. When the states start 
running dry, they increase taxes. 

You’re well aware of the bureaucrat¬ 
ic funding system. Each department 
gets a yearly budget. This usually Is a 
certain percentage higher than last 
year's budget. Comes the end of the 
fiscal year and the department better 
damned well have spent the full bud¬ 
get. or else they’ll get their budget cut 
for next year. No department ever 
comes in under budget. No depart¬ 
ment ever needs less for the next 
year's budget. 



QSL of the Month To enter your QSL, mail it in an envelope to 73, WQE Center, 
Forest Road, Hancock. NH 03449. Attn: QSL of the Month. Winners receive a 
one-year subscription (or extension) to 73. Entries not in envelopes cannot be 

So here we sit, with multi-megahertz of was busy the other night during the 

almost totally unused channels. moonbounce contest. It gets busy 

Sure, we have pile-ups on 20m when once or twice a year for a few hours, 

someone in a rare country has the stu- That ought to hold the band, right? 

pidity to come on the air. We drive him Bill Brown WB8ELK and I were going 

off in short order with demands for tens to listen to the fun via our Hancock 

of thousands of QSLs, all in the name Very Long Base Array dish just down 

of international goodwill. That’s a the road, but the tilting motor had 

laugh. I’ve sat and talked with hams in burned out. 

over a hundred countries and in case I’m encouraged to get newspaper 
you don't know it. American hams are and trade magazine clippings because 

an international joke. We’re consid- it shows there are at least a lew hams 

ered to be the worst operators in the who are beginning to become con- 

world. cerned about keeping our bands. And I 

American DXeis have worked arro- thought no one cared I 

gantly and inconsiderately hard to The old "use'em or lose'em" warn- 
achieve this world recognition. Maybe ing holds to some degree. But that isn’t 

we need something more than an ob- everything. It also counts how we use 

scure QST Honor Roll listing as a re- ’em. There’s a 2m repeater in LA. 

ward. that’s so incredibly bad it made the 

While we have several thousand vir- front page of the local papers. That isn’t 

tually unused repeaters and wide-open likely to count heavily toward extending 
UHF bands, we’re sitting ducks. More our lease. Nor are our increasing corn- 
hams would help. And not admitting to plaints, aggravating both the FCC and 
excess capacity will certainly help. Congress, concerning problems we 
should be resolving by ourselves. 

The FCC Auctions So what can we do about it? I've 

More and more readers are sending suggested in the past that you get the 
me clippings about the FCC’s plans to ARRL to dedicate a department to 


ment dedicated to achieving ham 
growth. Lacking these basics I'll con- 

Meanwhile, my sources deep within 
the FCC are leaking disturbing news. 
Our stock is not high in Washington. 
The suitors for our bands are well- 
heeled and spending where it counts. 
We’re countering this spending offen¬ 
sive with bitching and complaints. Ap¬ 
parently the not exactly new concept 
that in Washington money talks loud 
and clear has yet to perk through to 


Our License Exams Stink 

Do you know why old-timers go into a 
total panic when anyone mentions re¬ 
testing? Do you know why. when the 
ARRL proposed what they amusingly 
called "Incentive Licensing" in 1963. 
that it totally stopped our growth and 
tens of thousands of hams sold their 
stations for anything they could get for 
them? The panic put over 750 ham 
stores out of business in one year and 
killed off virtually every major ham 
manufacturer within two years. 

It's the same basic problem which 
has poisoned our entire educational 
system and is helping to make America 
less and less competitive in the world. 

There are two basic ways of learn¬ 
ing: rote and cognitive. With one you 
memorize data so you can parrot It 
back later to pass a test. With the other 
you understand the concept so you 
don’t have to memorize anything. 

Our ham exams are designed to test 
memorized Information, not concepts. 
So, in order to pass them, we sit down 
with a O&A manual and memorize. 
This works fine If you take the test while 
the memories are fresh. But memo¬ 
rized information evaporates quick¬ 
ly... and it’s gone. 

Just think of how many years you 
wasted in school memorizing crapola 
just so you could pass all those stupid 
tests. You know you could never pass 
the same test a month later without 
re-memorizing the stuff all over. 

I've got a good memory for things I 


It's the same with our frequencies. auction off unused or sparsely used 
We have to spend our budget or we'll segments of the spectrum.. .wonder- 

lose it. This means that even if we can't ing if "sparsely" means us. It certainly 

possibly use more than 10% of our alio- could. I think our use of our most valu- 

cated frequencies, we have to some- able bands could easily come under 
how give the impression that we’re in that definition, 
terrible shape for the lack of more des- By most valuable I mean the 99% of 
perately needed frequencies. our spectrum we're not using at all. not 

Excess capacity? Once we admit to the 1% we're just barely using.. .or 
a bureaucrat that we have anything like misusing. 

that we're fair game. And those of you Am I referring to 20m? No. I think any 

who still have hinged minds are aware rational jury in the world would uphold 

of the pressures the spectrum alloca- our use of this band. What possible 
tors are under to make room for new fault could they have found with our DX 
communications technologies. pile-ups, list operations, the wiping out 

Mobile telephones, complete with of half the band by DXpeditions with no 
fax machines, aren't a surprise to us. intelligent operators, the melee on 
And we know full well that we're facing 14.313 or KI MAN'S endless self-pro- 
some sort of pocket telephone system. motions on 14.275? No. I think that 
We know we'll be having pocket com- band is safe, 
puters. complete with instant radio And two meters is certainly being fuF 
communications anywhere In the ly used. One only has to look at any 
world. repeater directory to see how full that 


working with the members to clean up enjoy. I can still recite poetry I learned 

our bands. Just as businesses are hav- 80 years ago and remember the words 

ing to attend to quality problems with of the songs I've learned over the 

their products and services, if we con- years.. . even those In foreign lan- 

tinue to be unconcerned about the per- guages I don't understand, 

ception that we are wasting valuable But when It comes to things which 
spectrum, we're eventually going to aren't fun, my memory, like yours, is 

lose it. painfully short. For instance, I had a 

It's difficult to get any hints yet as to terrible time in high school. I needed 
whether we might just lose everything three years of a foreign language to get 
all at once, or whether we may see our into college so I started French in my 

bands frittered away through misuse freshman year. My mind rebelled. Ev- 

and disuse. I hate to see us gambling ery time I'd sit down to do my vocabu- 

with a hobby which has such a poten- lary memorization homework I'd fall 

tial value to both our country and the asleep. My folks tried a tutor, but I still 

world. fell asleep. It took me four years and a 

Since the ARRL Is our only national summer school session just to pass 
ham organization, the responsibility for three lousy years of French.. and I 
the health and welfare of the hobby still couldn’t speak it. 
would seem to fall on their shoulders. They forced us to memorize the 

So yes. t’m critical of their refusal to grammar rules and vocabulary, not 

accept this responsibility. how to actually use it. And that's what 

We need two major changes In the so much of high school was like.. . 
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Their English literature course re¬ 
quired us to memorize the authors, the 
dates, titles and short synopses ot 
about 300 Victorian novels. Calculus 
was worse, with hundreds of formulas 
to memorize. The “teacher" got mad 
when I asked him where we might find 
a use for all this in real life. He didn’t 

I found out how bad it was when, 
after spending four years in the Navy 
during WWII, and managing by several 
flukes not to get killed, I went back to 
finish my last two years of college. I’d 
passed two years of calculus and had 
one last course to go. But when I got 
back I found I had zero recollection of 
the first two years. I had to spend a 
whole lousy summer re-doing all of it 
again and none of it seemed even 
vaguely familiar. 

Most of my college courses called for 
memorizing data just long enough to 
pass a test. I knew I hated this and was 
frustrated at the waste of my time, but I 
was too dumb to get the hell out of 
there and stop. I’d been brainwashed 
on the importance of a college degree. 
You know, no one hiring me has ever 
even asked about it. 

I should have figured it out when I 
went through the Navy electronics 
course. That was incredibly good. No 
memorization involved. I know it’s un¬ 
believable that the military could ever 
do anything right, but they sure did,.. 
at least once. 

We’d sit in a chalk-and-talk lecture to 
learn how something worked. Then 
we’d go into a lab to use what we’d just 
learned. For instance, they explained 
to us how a superheterodyne receiver 
works, circuit by circuit. Then we’d 
have to fix a bunch of fiendishly dis¬ 
abled receivers. We had to understand 
how they worked to figure out what 
they’d done to them. 

That school was so good they were 
teaching kids who didn’t know a volt 
from an ohm how to fix anything elec¬ 
tronic in just nine months. I learned a 
hundred times as much in nine months 
there as I did in four years of college. 

Right now I’m working in my sneaky 
way to try and change the American 
educational system. . .to get it to 
dump memorization and go for cogni¬ 
tive teaching. 

Meanwhile, how can we go about 
changing our ridiculous ham exam sys¬ 
tem to something better? I have in 
mind a cognitive system with no written 
exam at all. 

If we could do that and assure that 
newcomers had some understanding 
of radio, I'd be able to go back to pub¬ 
lishing technical articles in 73. But with 
about 50% of the readers still not sure 
about transistors and yearning for 
more tube equipment, the call for digit¬ 
al voice communications and digital 
signal processing articles is faint. Yet 
that’s either where we’re going to 
head, or we’re going to be blown away. 

Oh, I don’t mind a couple ot old 
fa. . .-timers. . .using AM on 75m. 
Maybe on one frequency. But I do take 
exception to their trying to lure others 
into their folly. Other than as a museum 
exhibit, AM should be dead. Old-timers 


can testify about how long it took after 
CW was invented before spark was fi¬ 
nally eliminated. The FCC had to out¬ 
law it to get ’em to stop. “Spark For¬ 
ever" was the cry. So what’s changed? 

SSB is the spark of the 1990s. We're 
pathetically behind in technology, but 
we’re making up for it by making sure 
that newcomers haven’t a clue as to 
how radios actually work. 

Well, I may not be able to convince 
anyone of the need to change our real¬ 
ly dumb ham exams.. .you know, the 
ones which didn’t keep out KV4FZ and 
K1 MAN... but I will be trying to get 
New Hampshire to take a leading role 
in promoting conceptual teaching in¬ 
stead of memorization. Thank heavens 
we’re a small state, so it’s not difficult 

The New Ham Exam 

Okay, if memorization for our tests 
has screwed up the hobby, what could 
we do instead? How can we go about 
teaching concepts? Well, I went this 
route in the Novice license study guide 
I put out around 25 years ago. Then 
came Bash saying hey, take the easy 
way. I’ll help you memorize the an¬ 
swers to the tests so you can pass it 
with one weekend of work. He even 
helped thousands get Extra Class li¬ 
censes without having to bother learn¬ 
ing the code. 

I like the idea of all newcomers being 
taught the concepts of radio by local 
ham clubs. They'd also teach ’em how 
to get on the air and make contacts. It 
would be a combination of teaching 
and apprenticeship. Then the club, 
once they’ re sure the newcomer knows 
enough, would issue a license. The 
club would continue to be responsible 
for the hams they accredited. 

Thus, someone like K1MAN would 
have to answer to his peers when he 
started causing trouble.. .and the 
club would be able to suspend his tick¬ 
et if he refused to behave. Yes, he’d 
probably sue. I’d ask for a rule which 
would suspend the license of any ham 
bringing a ham-related suit... until the 
legal action has been completely termi¬ 
nated. That would stop a lot of expen¬ 
sive nonsense. 

Contributing Engineers 

A letter from Don Lively W6SJQ had 
a great idea to help our educational 
system start teaching technology and 
math. Presuming that this isn’t the first 
of my editorials you’ve ever read, and 
that you are not part of the 50% of the 
American public which reads no books 
or magazines at all, and that you’ve 
also isolated yourself from radio and 
TV, it wili not come as a major surprise 
to you that our country is a tad behind 
on generating new engineers. 

i claim that amateur radio is mainly 
to blame for this disaster. If amateur 
radio had kept growing at the rate it did 
from 1945-1963, at 11% per year, 
we’d today have 3.5 million licensed 
amateurs.. .about double those in 
Japan, which has half our population. 

Further, we’d be generating about 
385,000 new licensees this year. In 
the pre-1963 period 80% of these new 


hams were youngsters (300,000) and 
80% of those (240,000) would be going 
on into high-tech careers as engineers, 
technicians, and scientists. And we 
would have already contributed 2.25 
million high-tech careerists in that 

My plan for getting kids started 
learning the fundamentais of electron¬ 
ics, communications and computers 
via peer-teaching grades 5-12 in our 
schools, and forming radio, computer 
and experimenters clubs should do it. I 
suggested that locai ham clubs would 
be glad to lend a hand in answering 
questions for the classes. Ditto local 
computer clubs... and there are some 
big ones around. 

The Boston Computer Society is hu- 
mongous, complete with a very active 
ham special interest group. I know 
they’d jump to help any school within 
driving distance. 

Don suggested a mother lode of 
available high-tech volunteers.. .the 
Ma Bell retirees. With Ma slimming 
down, like other big businesses, she’s 
turning out thousands of early retirees. 
This is a great resource for teaching 
help. 

Some states are so tightly controlled 
by the teachers’ unions that it’s illegal 
to let a qualified technical person come 
in and teach. That’s ridiculous, so I 
hope you’ll put on the pressure with 
your state legislature for a change. The 
teacher and state employee unions are 
particularly powerful on state levels, so 
it’s going to take some strong parent 
group action to break their power hold. 

New Hampshire permits alternative 
teachers, so it can be done here... 
even though we have a corker of a 
teachers’ union. 

Between volunteer hams and re¬ 
tirees, we should be able to help 
youngsters cope with technology... at 
least the basics. I don’t think hams will 
be too helpful in explaining in simple 
language how telephone switches, fac¬ 
simile, computers, and other modern 
conveniences work. But, unless 
they've Bashed their way into a li¬ 
cense, they should be able to help 
teach electronic basics. 

A New Hampshire Opportunity 

The recession has hit New Hamp¬ 
shire particularly hard. I’ve watched 
For Sale signs going up everywhere 
and home prices drop like a rock. It’s 
just about decimated the banks. In 
fact, the situation got so bad that the 
legislature decided it was getting time 
to try and do something about it. 

They consulted themselves first. But 
they didn’t know what to do, so they 
voted to put together an Economic De¬ 
velopment Commission, with mem¬ 
bers from both industry and govern¬ 
ment, and have them appointed by the 
legislature and the governor. I know 
this is going to aggravate the hell out of 
my detractors, but I was one of the five 
appointed by the governor. 

The goal of the Commission is to 
provide the legislature with a plan to 
tackle the short, medium, and long 
term problems facing our state. This is 
just the opportunity I’d been waiting 


for, so I could hardly wait to get started. 

The Commission has some real 
strength. In addition to a couple sena¬ 
tors and some legislators, we have the 
president of the University of New 
Hampshire, and a number of success¬ 
ful businessmen. 

So why am I bothering you with all 
this, other than blowing my horn 
again? Because it’s a fantastic oppor¬ 
tunity for amateur radio to not just 
achieve record growth, but to nail down 
our hold on our bands just at a time 
when we’re in serious danger of losing 

Oh pshaw, you say... or something 
less printable. How can amateur radio 
help pull New Hampshire out of a re¬ 
cession? If you said that, then you ei¬ 
ther have a terrible memory or you 
haven’t been reading my editorials for 
the last 40 years. Even worse, you may 
not even see how this opportunity up 
here in New Hampshire might easily be 
translated to your own state to help it 
cope with the world of 2002... which is 
only 10 years awayl 

That reminds me, I’m getting really 
pissed at King Hussein for frittering 
away his time with all this hostility ba¬ 
loney when he should be gearing his 
people to be successfully competitive 
in the future. I haven’t seen one hint 
that he’s been planning for 10 and 20 
years from now... and that’s the mark 
of a good manager. 

Is your state busy coping with imme¬ 
diate problems and losing sight of the 
future? That’s what happened in New 
Hampshire and I don’t think we’re 
unique. 

The Immediate Problem 

New Hampshire has suffered more 
than most other states in this recession 
because such a high percentage of its 
jobs were in generation-old high-tech 
industries which were bound to col¬ 
lapse ... and now are in the process of 
doing that. 

Massachusetts-based minicomput¬ 
er companies such as DEC, Data Gen¬ 
eral, and Wang expanded into New 
Hampshire and became major employ¬ 
ers. As I’ve pointed out in past editori¬ 
als, the minicomputer industry is, like 
the mainframe computer industry, 
doomed by the microcomputer. This 
technological revolution will also even¬ 
tually bring down IBM. It’s the disinte¬ 
gration of these giant firms which has 
made New Hampshire suffer more 
than most other states. 

The minicomputer firms arrogantly 
ignored microcomputers and are now 
paying the price. They are no longer 
competitive against computer systems 
which cost one-tenth as much for the 
same performance. 

I have some fast fixes for the hole the 
collapse of these minicomputer firms 
has made in the New Hampshire econ¬ 
omy, but in the longer range I’m recom¬ 
mending a fix which should be adopted 
by every state in the union, as well as 
other countries. It’s a shame that bad 
planning on a state level has brought 
this about. I warned Governor Sununu 
that this was an inevitable result of our 
dependence on these huge firms. 
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is going to save the bacon for New 
Hampshire.. .and maybe America, 
and then the world. And I'll get to how 
you can participate, helping to make 
this happen. 

If you're living in a relatively small 
state such as New Hampshire, you'll 
be able to have more of an influence 
than if you're in a big state. That’s one 
nice aspect of living in New Hamp¬ 
shire; It’s small and it has a citizen leg¬ 
islature (the largest in the country), so 
it’s not at all difficult to know the top 
people. I’ve been good friends with 
several governors and senators. Heck, 
my grandfather was a state senator. 


In the long run New Hampshire (and 
any other state) is going to be success¬ 
ful if it can attract high-tech business¬ 
es. . .preferably smaller entrepreneu¬ 
rial high-tech businesses. 

Random Output 

Continued from page 84 
forget about it for the rest of the day? 
Do you provide snacks for breakfast 
and sandwiches for lunch? If not, have 
you recruited volunteers to visit the 
booths and take lunch orders? Many 
hamfests get the local Girl Scout troop 
to provide this lunch delivery service. 
The sight of those young ladles bring¬ 
ing you a cold drink after you’ve been 
standing and talking for five hours with¬ 
out even a bathroom break warms the 
heart of even the most disgruntled ex¬ 
hibitor. 

Be A Good Business 
Let’s face it: Hamfests are big busi¬ 
ness. The same rules that apply to run¬ 
ning a good business apply to running 
a good hamfest. Treat your customers 
like the Important people they are, and 


rather than harder. And that, in turn, 
means that we’re going to have to 
make some major changes in our edu¬ 
cational system. We’re shortchanging 
our kids with an antiquated system. 
We’re not teaching them math and sci¬ 
ence. even though we know full well 
that if we don’t we’re going to be sen¬ 
tencing them to failure. 

Our educational system is heavily 
entrenched and has been able to resist 
every effort so far to make substantial 
changes. In a recent address to the 
largest chamber of commerce in New 
Hampshire, Governor Gregg ex¬ 
plained that the teachers' union is one 
of the most powerful lobbying forces in 
our state. 

Okay, we want a high-tech oriented 
and educated work force by 2002 so 
we’ll be able to attract high-tech firms 
to the state. That means we’ve got to 
make some major changes in our 


The Best 

So.. , you may be wondering where 
the good and bad hamfests are. Since 
I'm In a particularly magnanimous 
mood this month, I will refrain from 
naming this year’s worst hamfest. (It’s 
too bad. It was my first time in that 
particular city, and I really liked the 
area, but the hamfest was so badly 
organized—and the organizers were 
so untruthful, uncaring and unbusi¬ 
nesslike—?3will never again be seen 
at that particular gathering.) 

As for the best, the hands-down win¬ 
ner is the Houston Com-Vention. The 
folks running that show, especially 
Richard Shankle, are pros at putting on 
a hamfest. They treat the exhibitors 
like gold, and the people in Houston 


1 guess who woul 
ould get together 
in groups and discuss the material with 
each other. This is called peer-teach¬ 
ing and it’s worked fabulously in a few 
trials. 

To help these peer groups we’d 
make available consultants for them to 
invite in from the business and retire¬ 
ment community. 

This weekly publication would, in ad¬ 
dition to having the week’s study mate¬ 
rial, also have columns encouraging 
kids to form school radio, computer, 
and electronic experimenter clubs. 
The key to getting them to learn would 
be to make it fun. The clubs would 
make it even more fun. 

Since we have hams in every part of 
the state, we’d be able to enlist many of 
them as volunteer consultants for 
these classes. Plus, we’d be able to 
draw upon computer groups and high- 
tech retirees. 

By making learning fun for a change. 


the country right now. And. despite our 
problems, we’ve been rated the "most 
liveable state.” There certainly isn’t a 
more beautiful state, nor one with more 
opportunities. And we attract vaca¬ 
tioners in spring, summer, fall, and 
winter. Indeed, tourism is our largest 
industry. 

Just as amateur radio has fallen be¬ 
hind in technology. New Hampshire 
bet the farm on minicomputers and is 
paying the price. The microcomputer 
publishing center I built in Peterbor¬ 
ough provided an incredible opportuni¬ 
ty, but instead of building on this 
strength, the town made it almost im¬ 
possible for new entrepreneurial busi¬ 
nesses to get started. Now Peterbor¬ 
ough is paying a particularly heavy 
price. B 


the PackeTwin™ System 



I The PackeTwin is a high performance, dual-channel, U 
sync/async PC interface card for data radio systems, with 
TCP/IP and AX.25 software (executable and driver sources 
provided.) Speeds of 1200 to 1 Mb/sec operation utilizing full 
duplex DMA. RS-422, RS-232, and TTL. The PackeTwin data 
radio is a single channel, half-duplex, crystal controlled unit 
delivering 2 watts output available in the 430-450 Mhz and 
450-470 Mhz frequency ranges. 


623 Palace Street, 

Aurora, Illinois 60506 aHHail 

^ Phone:(708)897-9346 _ _ _ 

C TrarfliR- FAX: (708)844-0183 
Email: info^racilis.com 

n Australia Contact BLAMAC Services P/L, Cooma NSW, 
Tel. 064-523112 
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Number 28 on your Feedback card 

Random OUTPUT 


How To Have A Hamfest 

As I write this, the hamfest “season” 
has wound down. As you read this, the 
new season is just about to begin. 
While there are companies that go to 
many more hamfests than 73 does, we 
have visited about 15 or 16 conven¬ 
tions over the past year or so. 

One of the after-hours activities of 
the exhibitors is talking about how 
good or bad the various hamfests are. 
Putting on a good hamfest isn’t diffi¬ 
cult, but you’d be amazed at how bad 
some of these shows are. After numer¬ 
ous conversations with representa¬ 
tives from large and small companies, 1 
would like to offer a few suggestions— 
through the eyes of the exhibitors—to 
those who are responsible for putting 
on hamfests. 

Attitude 

The fundamental problem at the root 
of all bad hamfests is attitude. With 
very few exceptions, most hamfest or¬ 
ganizers have a basic attitude prob¬ 
lem. They treat the exhibitors as an 
afterthought—as if we exhibitors 
should feel beholden to the event orga¬ 
nizers for allowing us to show up and 
set up a booth. Though this attitude is 
never put blatantly into words, it Is evi¬ 
dent in the way many hamfest commit¬ 
tees treat the exhibitors. They have for¬ 
gotten that without the exhibitors there 
IS no hamfest. The money exhibitors 
pay for booth space Is what makes the 
hamfest possible. The audience at¬ 
tracted by a good number of exhibitors 
is the lifeblood of an annual hamfest. 

You would think that this would be 
simple common sense: Treat your ex¬ 
hibitors well, and your hamfest will 
prosper. You’d be surprised at how 
many hamfest organizers forget this 
basic fact. 

Don’t Lie 

Treating the exhibitor right begins 
with telling the truth. Don’t inflate your 
previous or expected attendance fig¬ 
ures in the mistaken assumption that 
we won’t notice. If you tell me that you 
expect 5,000, and only 2,000 show up, 
it will be very difficult for me to believe 
you next year, when you want my busi¬ 
ness again. Be honest. Even better, be 
conservative. If you expect 2,500, tell 
me you plan on 2,000. That way, when 
your actual attendance exceeds your 
projections, exhibitors will be pleasant¬ 
ly surprised instead of hopelessly dis¬ 
appointed. 

Whether or not 73 attends a hamfest 
is a basic business decision. While that 
decision is based on many factors un¬ 
related to the particular hamfest 
(schedule, budget, personnel), a large 
part of that decision is based on infor¬ 
mation provided by the hamfest orga¬ 
nizers. If you give me the most accu¬ 
rate and honest information you can, I 
can make an informed business deci¬ 
sion. If you lie to me, you will probably 


David Cassidy N1GPH 

never see the 73booth at your hamfest 
Be Convenient 

The job of a smart hamfest organizer 
is to make it as easy as possible for the 
exhibitors to attend. The less hassle I 
have to go through to attend your 
show, the more likely I will be to leave 
with a positive opinion of your efforts. 

Convenience begins with things like 
where the show is held. Is it convenient 
to the airport, or will I have to drive for 
an hour to get there? Is the convention 
hall in or near the hotel, or will I have to 
drive there? If the convention is not in 
or next to the hotel, is there convenient 
"exhibitors only” parking at the con¬ 
vention sight? If I have to fight through 
a traffic jam to get to the parking lot, 
then fight for a parking space half a 
mile from the convention center, you 
have not been thinking about the con¬ 
venience of your exhibitors. 

Most hamfests run all day on Satur¬ 
day and until mid-afternoon on Sun¬ 
day. In order to be out of the office for 
as little time as possible, the vast ma¬ 
jority of exhibitors will travel on Friday. 
If Friday night set-up time ends at 5:00 
or 6:00,1 either have to fight it out with 
the guy at the door to let me in to set up, 
or I have to get up very early in the 
morning to set up before the doors 
open on Saturday. You should arrange 
it so that Friday night setup runs until at 
least 8:00 or 9:00. There should be 
hamfest staff there to help with any 
problems, distribute exhibitor passes, 
etc. If you make me conform to your 
"rules” instead of bending over back¬ 
wards to make it easy for me to attend 
your show, you have the wrong attitude 
and you’re not making it convenient. 

Is it really necessary to open the 
doors to the public at 7:00 a.m. on Sat¬ 
urday? Most hamfests run 9 to 5 on 
Saturday and 9 or 10 ’til early afternoon 
(1 to 3) on Sundays. Remember.. .the 
exhibitors have spent all day Friday in 
airports, have arrived in a place they’re 
unfamiliar with, have spent a few hours 
setting up their booths and have proba¬ 
bly had a bad meal and little sleep. 
They will get up Saturday and spend a 
minimum of eight hours on their feet. 
Nine o’clock is plenty early enough to 
open the doors to the public. Any earli¬ 
er and you are not being kind to your 
exhibitors. 

Be Thoughtful 

Few hamfest organizers take the 
time to think about how expensive and 
exhausting it is for a company to attend 
their show. Have you provided a conve¬ 
nient and comfortable exhibitors’ 
lounge? Have you supplied plenty of 
coffee and soft drinks? Have you as¬ 
signed someone to check the ex¬ 
hibitor’s lounge every 30 minutes orso, 
or are you just going to put a cooler and 
coffee pot in there at 8:00 a.m. and 

Continued on page 83 
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Number 29 on your Feedback card 

Propagation 


Jim Gray WIXU 


Jim Gray W1 XU 
210 Chateau Circle 
PaysonAZ85541 

This January will resemble every other 
January during the upper portion of the 
sunspot cycle. Early darkness combined 
with the winter solstice in the Northern 
Hemisphere will cause the higher DX 
bands (20 through 10) to close around 
sunset, with the highest bands going out 
first. On Good (“G” on the calendar) days, 
20 and 17 meters will stay open later. But 
remember, we are on the down side of the 
cycle now, and conditions in general will 

be deteriorating rather than im- _ 

proving with each year. 

The best days to look for Good 
(“G”) conditions will be the 1st 
through the 5th; the 13th and 
14th; and the 20th and 22nd. 

The Poorf’P”) days will be the 
17th, 18th, 25th, 29th, and 30th- 
give or take a day or so. 

The remainder of the days will 
exhibit Fair (“F”) DX conditions, 
meaning that you will have to 
work harder and listen deeper in¬ 
to the noise to work the weak 


really affect most of us up here in the 
northern latitudes, but ourforeign readers 
in Southeast Asia and the Southwest 
Pacific will be favored. 

As we move toward February and 
March, the bands will Improve again for 
DX, so don’t give up. Just make the best 
use you can of the charts. Check WWV 
frequently for updates at 18 minutes after 
any hour, and be alert for sudden changes 
in the A and K indices, and the solar flux. 
Magnetic storms could occur on or near 
the days marked PoorC'P”). See you next 
month. BS 


EASTERN UNITED STATES TO: 


There is one very good feature 
of January propagation: Quiet 
band conditions where atmo¬ 
spheric QRN will be at a mini¬ 
mum, and the "weak” ones will 
be audible. 

You can expect excellent DX 
on 160 through 30 meters during 
the hours of darkness on the days 
designated as Good (“G”) and 
FairC’F”). As always, be particu¬ 
larly alert during the twilight 
hours, around sunset and sun- 


CENTRAL UNITED STATES TO: 
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_ Number 1 on your Feedback card 

Letters 


Pablo Estrada KD4DGT, Prodigy E- 


From the Hamshack 

cause they're true, but because they 


you have a problem. The world has 
done a fair job of conforming to my 
views.. .in cellular radio, microcom¬ 
puters, and CDs so far. I think I'll keep 
going. 

Be glad you're not in New Hamp¬ 
shire where I've been named by the 
governor to the Economic Develop¬ 
ment Commission. I'm going to make 


the hobbyists whom I used to hold in 
high regard. Needless to say, the pile- 
up was so bad that the U.S. Navy had 
to move communications with the sea 
vessel to another frequencyl In addi¬ 
tion, this mayhem continued all after- 

To all of the amateur radio operators 
who practice their hobby in a profes- 



books. Ten minutes after I passed, the 
inspector told me of a ham course that 
was to start the following Tuesday. Oh, 
well. I took the course anyway. After all, 
a little extra knowledge never hurts. 
That was last April. Now. after dozens 
of QSOs, I'm ready to move up to the 
code requirement. Like a friend of mine 
said, "The basic license is a license to 

I like your editorials, not only be- 


some good writing. 

Thanks for the minority report. As soon 
as the reader evaluations of my editori- 
alsgodown. I'll find better things to do. 
Meanwhile, the positive letters are out¬ 
numbering the negative at around 
20:1. It’s almost enough to make a per¬ 
son think. 

My meanderings are aimed at dou¬ 
ble-digit IQs and above, so apparently 


As I listened to 14.300 MHz and the 
Intercontinental Net attempting to as¬ 
sist an individual at sea who was low on 
fuel, I became totally appalled at the 
behavior of a few (emphasize few) ra¬ 
dio operators. I have never heard such 
language, rudeness, or lack of charac¬ 
ter by amateur radio operators. The 
profanity, jamming, and general disre¬ 
spect for priority communications left 
me wondering what has happened to 


obscene and properly collecled" on an 
obscenity case, and the FCC decided 
not to pursue the matter because 
"most of the offenses occurred after 
'safe harbor hours.' " Besides trying to 
determine whether the FCC any longer 
grants Section 97.113(d), which pro¬ 
hibits obscenity, any validity or not, he 
is trying to find out which world time 
zone governs the cutoff ("safe har¬ 
bor") time. LindaKAWKM^ 
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Never SAY DIE 

















































































Number 3 on your Feedback card 


QRX. 


EDITED BY LINDA RENEAU KA1UKM 


Promoting Amateur 
Radio In AMca _ 

Last December, a new weekly amateur 
radio news program went on the air to pro¬ 
mote amateur radio in developing coun¬ 
tries. Part of the International Amateur Radio 
Union Region 1 plan, "News Focus Africa," is 
transmitted from Johannesburg, South Africa, 
under the auspices of the PADC (Promotion of 
Amateur Radio in Developing Countries) 
Working Group. The station ID is ZS6NFA. 

According to Hans Welens ON6WQ, Chair¬ 
man of the PADC Working Group, “The 
program includes up-to-date news, technical 
discussions, and amateur radio related edu¬ 
cational material." He added that the intro¬ 
duction of the scheme will greatly extend the 
work that is already being done in Lesotho, 
Swaziland, Mozambique, and other parts of 
Africa. In these three countries, the PADC 
Working Group is setting up HF club stations 
to demonstrate and teach amateur radio. This 
program is linked to the establishment of ac¬ 
tive educational groups to technically qualify 
new amateurs. The Working Group program 
has already made important contributions, of 
which the reestablishment of amateur radio in 
Mozambique is an excellent example. 

"News Focus Africa" will be produced and 
presented by Hans van de Groenendaal 
ZS6AKV and Gerald Klatzko ZS6BTD with 
material supplied from all over the world, 
transmitted on Sundays at 0715 UTC on 
14.282 and 21.282 MHz SSB, and on AM on 
3660 and 7059 kHz. The program is repeated 
Monday at 1700 UTC on the same frequen¬ 
cies. [Ed. Note: The reception was excellent 
into New Hampshire on T5m during their first 
1700 UTC program. WB8ELK.I Amateur ra¬ 
dio can play a positive role in creating an inter¬ 
est in electronics, and can often strongly moti¬ 
vate young people to consider a career in this 
field. Amateur radio can also make valuable 
contributions during natural disasters. When 
normal communications fail or become over¬ 
loaded, amateur radio can provide an impor¬ 
tant backup system. 

The first programs are 15 minutes long, but 
will become longer if the response is good. 
Says van de Groenendaal, "We welcome 
contributions in text or audio form. Audio 
cassettes should be mailed to NFA, P.O. 
Box 807, Houghton 2041, South Africa. Text 
may be sent by mail or via packet radio to 
ZS6NFA@ZU8NRC or ON6WQ @ ON7RC." 
More details about "News Focus Africa" can 
be obtained from the PADC Working Group, 
%Soufh African Radio League, P.O. Box 807, 
Houghton, 2041, South Africa. Tel. (011) 484- 
2830. CompuServe: 70262,3652; INTERNET: 
AMSAT@FRD.AC.ZA: T-Mail: HANSV; Sprint 
TELEMAIL: HANSV. TNX Westlink Report, 
Nov. 14. 


BIW-7849 _ 

The petition ot Michael R. Reynolds 
W0KIE of Tulsa, Oklahoma, seeking sec¬ 
ondary status for certain communications 
over amateur frequencies, was accepted 
by the FCC for comment last November. 
RM-7849 requests that the Amateur Radio 
Service rules be amended to permit incidental 
music in communications originated by the 
National Aeronautics and Space Asministra- 
tion, and to expand the permissible NASA 
communications. Comments on RM-7849 
were closed on November 28. 

Reynolds also asked that a previous petition 
for reconsideration, filed April 23, 1991, be 
withdrawn. That petition requested reconsid¬ 
eration of the denial, on April 5, of his petition 
to retransmit NASA public communications 
and the Voice of America. The FCC granted 
Reynold’s request. TNX W6YI Report, Vol. 
13, Issue #23. 


Two-Ways lo Moscow 

Motorola’s Radius line of two-way radio 
products are to be distributed in the Soviet 
Commonwealth (?) this year by Radio Com¬ 
munications International, which has offices 
in New York and Moscow. These radios will be 
manufactured in Mt. Pleasant, Iowa, and 
Basingstoke. England. 

Radio Communications International has 
signed up seven dealers in the Soviet Com¬ 
monwealth (?) and plans to establish more 
dealerships by the middle of next year. Deal¬ 
ers will be assigned regional territories. About 
98 percent of the Radius product line is 
geared to the commercial market, and likely 
prospects in the Commonwealth (?) include oil 
companies, construction firms, geologists, liv¬ 
ery and delivery fleets, and security services. 

Sale of the radios will be only in hard curren¬ 
cy for starters, but the market may open up if 
the ruble becomes convertible to other coun¬ 
tries' monetary units. TNX Chuck Gysi- 
N2DUP via The Pulse, newsletter of the Quad 
City Amateur Television Club. 


Ham Of the Year _ 

Attention! March 15 is the deadline for 
nominating a young ham to receive the 
Westlink Report Young Ham of the Year 
Award. The award, once again to be under¬ 
written by Yaesu, is given annually to a radio 
amateur 18 years of age or younger who best 
epitomizes the accomplishments of young 
people in amateur radio as related to commu¬ 
nity service on a local, regional, or national 
level; service to amateur radio itself on a local, 
regional, or national level; promotion of high 
ethical and moral values through amateur ra¬ 
dio; education through or with amateur radio; 
or any combination of the foregoing. 


To qualify, a candidate must hold a valid 
FCC Novice class or higher amateur license, 
be a resident of the U.S., and attend an ac¬ 
credited learning institution. A nominating pe¬ 
tition must be filled out detailing accomplish¬ 
ments of the nominee and be received by the 
above date. Send an SASE to request a nomi¬ 
nating petition to 1992 Young Ham of the 
Year, Westlink Report, 28197 Robin Ave., 
Saugus CA91350. 

The winner receives a plaque from the 
Westiink Report, an expense-paid trip to the 
1992 Dayton Hamvention to receive the 
plaque, and a surprise from Yaesu, as well as 
items from several industry leaders for the 
winner and the winner's school or club. TNX 
Westlink Report, No. 614. 


PARA Scholarships 

The Dayton Amateur Radio Association 
is now accepting applications for its annual 
$1,500 scholarships. Licensed amateurs 
graduating from high school in 1991 are eligi¬ 
ble. For further information and application 
forms, write DARA Scholarships, 317 Ernst 
Ave., Dayton OH 45405. TNX WSY! Report, 
Vol. 13, Issue #23. 


Earlhwlnds Update 

The Earthwinds around-the-world 
manned balloon flight is currently sched¬ 
uled for anytime after January 15. Thanks to 
the efforts of Bob Rau N8IYD, Jud Nichols and 
Bill Brown WB8ELK, a voice telemetry system 
has been developed to relay the balloon’s po¬ 
sition via the gondola’s GPS location system 
(High Technology Flight MCM4 microcon¬ 
troller and voice ID [see the Nov. issue of 73, 
p. 9J). During the mission, listen for the Earth- 
winds signal at 15.30,45 and 55 minutes past 
each hour on 28.303 MHz (USB). Each trans¬ 
mission will be in the following format: 
’’KB7JGM Earthwinds, XX XX.XX North, YY 
YY.YY West (or East) ZZZ" where XX XX.XX 
is the latitude in degrees, minutes and hun¬ 
dredths of minutes; YY YY.YY is the longitude 
in degrees, minutes and hundredths of min¬ 
utes, and 777 is the ground speed in knots. 

For recent updates on the Earthwinds 
status as well as other amateur radio balloon 
experiments, check into the 73 BBS at (603) 
525-4438. Select the “Message" section and 
go to ‘Area 13’ (the Balloon SIG). 


TNX... 


.. .to all our contributors! You can reach 
us by phone at (603) 525-4201. or by mail at 
73Magazine, Forest Rd., Hancock NH 03449. 
Or get in touch with us on CompuServe ppn 
70310,775; MCI Mail “WGEPUB"; or the 73 
BBS at (603) 525-4438 (300-2400 bps), 8 
data bits, no parity, one stop bit. FAX: (603) 
525-4423. BD 
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Number 4 on your Feedback card 


The Copper Cactus J-Pole 

For 2m and 70cm. 

by John Post KE7AX 


R emember those Novice days when you 
ran your40 meter dipole on 15 meters? 
Have you had your eye on one of the fancy 
new dual-band radios? Does the idea of 
putting up two separate antennas and running 
two feedlines pour cold water on your enthu¬ 
siasm? Well, if you enjoy home-brewing, this 
may be your cup of tea! 

This probably makes you think of using one 
antenna, cut for a particular frequency, on a 
multiple of that frequency. Fifteen meter fre¬ 
quencies consist of roughly the third multiple 
of frequencies in the 40 meter band, just as 
amateur frequencies in the 70cm band (440 
MHz) are roughly the third multiple of fre¬ 
quencies on the 2 meter band, our most popu¬ 
lar amateur band. 

Since I was making a J-pole antenna for the 
2 meter band, I decided to try the antenna on 
440.1 was pleasantly surprised to find that it 
worked reasonably well. However, I was 
concerned because the SWR curves didn’t 
bottom out. After making several changes, I 
plotted new SWR curves, and decided on the 
dimensions shown in this article. You can 
change the dimensions slightly, but be care¬ 
ful! Changing the dimensions will change 
both bands. 




Photo A. Details of the feedpoint. Rivet one comer of the SO-239 connector to the short section 
of the Copper Cactus. Run a If 12 wire from the center pin of the connector and solder it to the 
long section of the antenna. Make sure the center conductor doesn 't touch the short section. 


Before you construct this antenna, I want to 
emphasize that I designed it primarily for use 
on 2 meters, and it will radiate most efficient¬ 
ly on that band. But you can get on the 440 
band quickly and enjoy your dual-bander 
right away. It docs LISTEN very well on 
440. It is employed locally as a single antenna 
for a crossband repeater system. In this sys¬ 
tem, it listens on 440 and transmits on 2 
meters. 

One thing is certain; It’s hard to beat the 
cost and fun you will have building the Cop¬ 
per Cactus! 

Construction 

1. Cut a 10-foot piece of 1/2" copper water 
pipe into the following sizes; 60-1/2". 18- 
3/4". and 1-1/2". The mounting tube may be 
any length. (You will have a section about 3 
1 /2 feet long to cut the mounting piece from.) 
See Figures 1 and 2. Special thanks go to 
Gary Rogers WR7L for assistance with the 
technical drawing. 

2. Clean all the pieces where they will be 
inserted into the T and elbow fittings. Assem¬ 
ble the antenna and check your dimensions. 

3. Disassemble the sections, flux the ends 



Photo B. Run the long section of the Double 
Cactus through the PVC pipe to secure it to 
the tower side mount. 
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Figure 2. See the materials list. Before soldering, clean the joints and place the assembled 
antenna on a flat, noninflammable surface. Practice on some scraps of tubing and extra pipe 
joints if you ’re new to this. All dimensions are center-to-center. 


that will be reinserted into the fittings, and 
reassemble the antenna, taking care to re¬ 
check the dimensions before soldering. 

4. Carefully solder your antenna together. 
Make sure the matching stub and radiator 
element are parallel. You will need to turn the 
antenna over to solder the fittings on the other 
side. Use the minimum amount of solder, but 
make sure the antenna is stout! 

5. After the initial soldering is done and the 
antenna is cool, measure the spot where the 



is shown here. 


feedpoint will be located. Also, clean and 
mark the spot on the long radiating element 
where you will solder the wire from the cen¬ 
ter of the chassis mount. 

6. Now you get to make a decision! You 
will need to drill a hole in the short section for 
either a pop rivet or machine screw. This will 
help secure the chassis mount to the antenna. 
If you use a machine screw, choose one that is 
long enough to allow a nut to be placed on the 
other side of the short section. Approximate¬ 
ly one inch should do it. Also, you will need 
to drill out the hole in the chassis mount that 
will accommodate the screw/rivet. Make 
sure it isn’t too fat, or you’ll find yourself 
with too large a hole in the chassis mount. 1 
use 1/8" aircraft-grade pop rivets, but I have 
made several antennas with machine screws. 
They all work fine. If you have any qualms 
about the quality of your rivets, go with the 
machine screw. 

7. Place the chassis mount where it will be 
located, and mark the spot. Carefully drill the 
hole in the short matching section. If you are 
using a rivet, just drill in the outside wall. If 
you chose the machine screw, drill it all the 
way through. 

8. After drilling the hole to match in the 
chassis mount, secure it to the matching stub 
with either the rivet or machine screw. Make 
sure the threads face away from the radiating 
element! Your chassis mount should be very 
secure to the matching stub. 

9. Now, go find an old connector to use as 
a heat sink while you place a bit of solder on 


the matching stub. Solder this area carefully. 
Apply the heat to the copper pipe, and the 
chassis connector will be warm enough for 
the solder to adhere to. This will make a good 
electrical connection and enhance the me¬ 
chanical one as well. Remove the old connec¬ 
tor from the chassis mount and check the 
insulation for distortion/melting. It should be 
fine. (Unless you applied the flame directly to 
the chassis mount.) I also use an extra T-con- 
nector for a head sink; you can do whatever 
you want. 

10. With the torch, heat the spot where the 
feed wire will attach on the radiating element. 
Place a small bead of solder on the spot. It 
should be directly across from the center of 
the chassis mount. 

11. Cut and strip the ends of the wire that 
will go from the center of the chassis mount to 
the feedpoint. Solder one end to the chassis 
mount, using a soldering iron, NOT the 
torch! Tin the opposite end where it will at¬ 
tach to the radiator, and try to attach it with 
your iron. If you can’t get the feedpoint hot 
enough with the iron, use the torch carefully 
and secure the wire that way. 

12. Let the antenna cool, then check all 
fittings for security. They should be very 
strong. Clean up the antenna with some steel 
wool, taking care not to leave any small 
“hairs” behind. Check the SWR on both 
bands and paint the antenna as desired. Enjoy 
your new dual-band Copper Cactus! 

Now—the Double Cactus 

This one is for those of you who love BIG 
antennas. It is built using the same basic pro¬ 
cedure as above. However, instead of a 90- 
degree connector, buy two T-fittings. Also, 
cut the matching sections 1/2" longer. Buy 
two 10-foot sections of copper pipe and build 
a mirror image of the standard Cactus below 
itself. 

I use a 5-foot section of 1-1/2" PVC pipe to 
suspend the Double Cactus from the side of 
my tower. This seems like the best way to do 
it. Just drill a 5/8" hole about one inch in from 
the end of the PVC pipe, and slide the long leg 
of the antenna down through it. The feedpoint 
will be above the PVC, allowing you to se¬ 
cure the feedline to it. When comparing this 
antenna to the standard J design, we found a 
stronger signal report on both bands. The 
reports weren’t much stronger—maybe one 
or two S-units—but you may find that this 
antenna meets the need better. I have a stan¬ 
dard J on the top of my mast, and the extended 


the spot where the chassis connector meets version off the side of the tower. 

__ Continued on page 27 

The Copper Cactus 
Materials List 

1 10-foot section of 1 copper water pipe 

1 T-section 

1 90-degree elbow 

1 SO-239 or N-type chassis mount 

1 2-1/2" piece of no. 12 or similar copper wire 

1 machine screw, about 1" long, with nut; 

or pop rivet 1/8" dia. x 1/2" long 

Other Propane torch, solder for copper pipe, and flux. 
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Number 5 on your Feedback card 


A Five-Component 
Wideband Amplifier for 
Your Receiver 

Give your VHF receiver a boost! 

byJ.S.‘‘Stu”Gurske K9EYY 



Photo 'A. Close-up of the finished amplifier: MARS (center), chip 
caps, resistor, stand-off insulator bead on the resistor lead, BNC 
connectors and 12 volt wires. 


I magine a very wideband ampli¬ 
fier which covers a range of 
from about 100 MHz to 2,000 
MHz, and requires only four other 
components to make it work. The 
Mini Circuits catalog lists just such 
a device, called a MAR-8. It is ex¬ 
tremely small, measuring about 
0.078 (5/64) inch in diameter by 
about 0.62 (1/16) inch thick. It has a gain of 
about 33 dB at 100 MHz, pretty impressive 
for such a small device. 

Getting It Together 

I needed a preamplifier for one of my VHF 


receivers and decided to try this device. I 
obtained a MAR-8, two KX) pF chip capaci¬ 
tors, a 120 ohm 1/4 watt resistor, and a ferrite 
bead and hooked it all up. The amplifier 
worked very well. I heard signals which I had 
never heard before. The old marginal signals 


were now fully quiet. This amplifi¬ 
er makes a nice weekend project. 

The amplifier uses chip capaci¬ 
tors so, while some care must be 
taken when soldering them into the 
circuit, constructing the amplifier 
was easy. Here is how I did it. 

It’s easy to make a printed circuit 
board, but I chose to hard wire the 
device instead. I mounted five small standoff 
insulators on a piece of copper-clad board 
(i.e. double-sided printed circuit board mate¬ 
rial) as shown in Figure 2. The circuit board 
material measured approximately 1/2" wide 
by 1-1/2" long. After mounting BNC connec- 
Continued on page 49 




Figure I. Schematic for the 5-component RF amplifier. 
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Figure 2. Parts placement for the RF amplifier assembly. 






Number 6 on your Feedback card 


73 Review 


by Dick Goodman WA3USG 

VBI-360 Beam 
Indicator 

Put your rotor display on the wall. 


K nowing precisely where to point an HF 
beam has always been a problem for ama¬ 
teur radio operators. Since radio waves propa¬ 
gate along the shortest path between two points, 
and the earth is a sphere, using an ordinary map 
(known as a Mercator projection) to determine 
antenna-pointing requirements can be very mis¬ 
leading. 

Using a Globe 

One effective way to resolve this problem 
is to obtain a globe and mark your location on it. 
Then, using a compass, draw lines of bearing 
outwards from your location, like the spokes of 
a wheel. Drawing a radial for at least every 10 
degrees of azimuth will result in a highly accurate 
method of aiming the antenna. Path determina¬ 
tion simply entails locating the radial closest to 
the target location and following it back to its 
origin (your QTH). Target locations not posi¬ 
tioned exactly on a radial may be estimated within 
a few degrees. 

The advantages to this method are: 1. Globes 
are cheap. 2. A globe, like the earth, is round, 
which virtually eliminates errors. 3. The shape of 
the continents and land masses are recognizable 
to anyone with a rudimentary knowledge of geog¬ 
raphy. 

I have used the globe method and it works quite 
well! In addition to determining antenna direction, 
it gives you a unique perspective of the earth as 
seen from your QTH. 

The Circle Map Method 
For those not so artistically inclined, there is an 
easier way. Aflat projection of the spherical earth, 
known as a "Great Circle Map," will work as well. 
The disadvantages are: 1. In order to be useful for 
bearing determination, it must be customized by 
having the user QTH drawn at the center. 2. Con¬ 
verting a spherical surface to a flat map distorts 
the appearance of many of the continents. But 
these disadvantages are not major. With comput¬ 
erized cartography, it's easy to generate cus¬ 
tomized Great Circle Maps for any point on the 
earth. 

In the past, several mechanically proficient 
amateurs have built beam direction indicators 
based on the Great Circle Map. Many of these 
systems were almost works of art, and provided 
accurate antenna aiming requirements quite 
well. Unfortunately, these projects also used 
quite a few mechanical components and servo 
system techniques beyond the capabilities of 
the average ham. What was needed was a way 


to create an equivalent system electronically, 
and to eliminate all expensive mechanical com¬ 
ponents. 

The VBI-360 

Vector Control Systems of Upland, California, 
has created an attractive, solid-state (no moving 
parts) beam indicator known as the Model VBI- 
360. The 16" X 16" X 1" unit consists of a Great 
Circle Map with your location in the center. There 
are 72 high-brightness LEDs around the map’s 
periphery to indicate your beam pattern. There is 
also a single LED identifying your QTH, and an 
LED marking the long path direction. 

The map is professionally plotted on a heavy 
"parchment" type plastic material. Coastlines 
are in black, country boundaries in green, call- 
sign prefixes in red, and radial lines and distance 
circies in blue. Your location and corresponding 
latitude and longitude are printed in the lower 
right-hand corner of the map. The unit is enclosed 
in an attractive aluminum frame and the map is 
protected under glass. Designed to be hung on 
the wall like a picture, the VBI-360 is controlled 
and powered by a single cable, and will function 
with virtually any rotor that uses a potentiometer 
to feedback analog position information. 

Documentation provided with the VBI-360 is 
excellent. The users manual consists of 14 pages 
of considerable detail on installation, calibration, 
and troubleshooting. A complete schematic is al¬ 
so provided. 

Physical Connections 

To say that the VBI-360 is easy to connect and 
use is an understatentent. The '360 comes with 
approximately 10 feet of cable with a modular 
phone type connector installed. There is no need 
to do any wiring to the indicator itself. Also includ¬ 
ed is a modular phone type connector box which 
is designed to be fastened to the back of the 
rotator control box. A12 VDC wall power supply is 
provided, and comes connected to this modular 
connector box. 

The only physical wiring that has to be done is 
to three wires coming from the connector box. 
These wires are: BLACK, to the rotor control box 
ground; YELLOW, to the wiper of the position 
feedback pot in the rotor; and BLUE, to the top of 
the rotor position feedback pot (-F voltage). These 
wires are only about four inches long. I used Ra¬ 
dio Shack shielded cable (with two inner conduc¬ 
tors) to extend these wires 10 feet to my rotor 
control box. 

It should be noted that the blue wire only has to 


Vector Control Systems 
1655 North Mountain 
Suite 104-45 
Upland CA91786 
Tel. (714) 985-6250. 
FAX: (714) 985-3482. 
Price Class: $190. 



Photo. The Great Circle Map Vector Beam 
Indicator is attractive as well as functional. 


be hooked up if you desire the indicator to be 
automatically energized when the rotor control- 
box is turned on. If the this wire is not connected, 
the indicator will always be energized, and may 
be switched on and off from the outlet. Grounding 
this wire will unconditionally de-energize the 
indicator. 

Connection of the VBI-360 to my Yaesu 
G1000SDX took all of 10 minutes. For most rotor 
control boxes it will not be necessary to open the 
case. Connection of the three wires may be made 
to the terminal strip, or to the connector on the 
rear of the control box. The following rotors will 
work with the VBI-360; the Alliance HD-73; HAM- 
M Series I, II, III; HAM-II, III, IV; CD44, 45, Tail- 
Twister; HDR-300: ORION 2300; EMOTO 
105TSX; and Yaesu models G-400, 600, 800, 
1000, G800SDX, and G1000SDX. 

Other rotors that use a potentiometer for posi¬ 
tion reporting should also work. The rotor end¬ 
points, adjustable over 360 degrees, allows the 
rotor to be mounted with its physical stops in any 
position. Finally, the VBI-360 works with rotors 
that rotate either clockwise or counterclockwise 
to achieve a more positive voltage on the position 
feedback pot wiper. 

Configuration and Calibration 

Calibration and setup of the VBI-360 is simple 
and straightforward. The VBI-360 will work with 
rotors that use a range of positioning voltages 
from 0.5 to 30 VDC. 

Switch configuration on the rear of the VBI-360 
is then set to match this voltage value. Insert the 
modular plug from the indicator unit into the con¬ 
nector box, and apply power to the rotor control 
box. Several LEDs should illuminate. Adjust the 
"Span” and "End Limit” pots on the VBI-360 in 
accordance with the documentation. Finally, the 
beamwidth of your antenna should also be set via 
four switches on the rear of the VBI-360. 
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Feedback 


In our continuing effort to present the 
best in amateur radio features and 
columns, we recognize the need to go 
directly to the source—you, the reader. 
Articles and columns are assigned feed¬ 
back numbers, which appear on each 
article/column and are also listed here. 
These numbers correspond to those on 
the feedback card opposite this page. 
On the card, please check the box which 
honestly represents your opinion of 
each article or column. 

Do we really read the feedback cards? 
You bet! The results are tabulated each 
month, and the editors take a good, hard 
look at what you do and don’t like. To 
show our appreciation, we draw one 
feedback card each month and award 
the lucky winner a free one-year sub¬ 
scription (or extension) to 73. 

To save on postage, why not fill out the 
Product Report card and the Feedback 
card and put them in an envelope? Toss 
in a damning or praising letter to the 
editor while you're at it. You can also 
enter your QSL in our QSL of the Month 
contest. All for the low, low price of 29 
cents! 

Feedback# Title 

1 Never Say Die 

2 QRX 

3 Letters 

4 The Copper Cactus J-Pole 

5 A Five-Component Wideband 
Amplifier for Your Receiver 

6 Review;VBI-360 Beam Indicator 

7 Review;AL800 High Gain HT 
Antenna 

8 An NE-602 RF Signal Generator 

9 Review:Radio Shack HTX-202 2 
Meter FM T ransceiver 

10 Colombian Expedition 

11 PVC Cubical Quad for 10 Meters 

12 Hams with Class 

13 AskKaboom 

14 Special Events 

15 Hamsats 

16 73 International 

17 New Products 

18 RTTY Loop 

19 ATV 

20 Above and Beyond 

21 QRP 

22 Dealer Directory 

23 Updates 

24 Homing In 

25 Barter 'n’ Buy 

26 Random Output 

27 Propagation 

28 Ham Help 




CIRCU 184 ON READER SERVICE CARD 
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HIGH PERFORMANCE AND 
GOOD LOOKS! 


With Tripp Lite's 
DC Power Supplies, 
you get affordable 
good looks and 
high performance 
features like 
crowbar protection, 
excellent regulation 
and line noise 
isolation. According 
to 73 Magazine, 
it's performance 
that “never misses 
a beat.” 


Tripp Lite also makes a complete line of power protection products for 
your microprocessor-based radios and computers, including ISOBAR* 
Surge Suppressors, Line Conditioners and UPS Systems. 


SOON.Orleans. Chicago. IL 60610-4188 
(312)329-1777 • FAX (312) 644-6505 


CIRCLE 2SS ON READER SERVICE CARD 



Tripp Lite's New PR Series 
E>C Power Supplies 
Complement Your ^uipment 




This entire process took me five minutes, and 
resulted in perfect calibration. 

If you have a non-standard rotor or one that's 
not on Vector's list, the map display can be cali¬ 
brated by the following procedure: Prior to con¬ 
necting the modular plug from the indicator as¬ 
sembly to the connector block, energize the rotor 
control box, rotate your beam to its maximum 
clockwise position, and measure the position 
feedback pot wiper arm voltage with respect to 
ground. 

Rotate the antenna until this voltage is the max¬ 
imum positive obtainable. It should be noted that 
some rotors require full counter clockwise rota¬ 
tion to obtain the max positive voltage. 

Operation and Use 

Once the VBI-360 is calibrated, rotating your 
antenna will result in an arc of LEDs moving along 
the periphery of the Great Circle Map. The size of 
this arc is proportional to the beamwidth of your 
antenna. The center LED in the arc is noticeably 
brighter than the others, and marks the exact 
heading of your beam on a compass rose sur¬ 
rounding the map with a resolution of 5 degrees. 
A single LED at 180 degrees from beam center 
indicates the long path. This may be turned off If 
desired. Finally, a single LED illuminates your 
own QTH at the center of the map. 

The effect of this is quite striking! It is instantly 
apparent where your beam is pointed, and what 
coverage it is providing. 

Pointing your antenna at Australia is as simple 
as rotating your beam until the arc of LEDs is 
adjacent to that continent. If a call is heard from 
another location, moving your antenna is a snapi 

Comments and Kudos 

Avery important aspect of any accessory found 
in a ham shack is RF filtering. The circuit for the 
VBI-360 is on a Mil-Spec quality double-sided 
board with an extensive ground plane. The circuit 
and board layout have been designed to elimi¬ 
nate the effects of high RF fields. In addition to RF 
filtering, an active 3-pole low pass filter is used at 
the front end to reduce the effects of superim¬ 
posed AC on the DC signal that occurs with rotors 
that use a wire common to both the pot and motor. 

I noticed absolutely no effect on the display with 
high power HF(2 kW on 75-15 meters) and VHF/ 
UHF (150 watts on 2 meters and 70cm) operation. 

The VBI-360 is a very attractive addition to any 
ham shack. High quality materials and construc¬ 
tion are used throughout. Silver, black or custom 
frame colors are available. I was especially im¬ 
pressed with the quality of the Great Circle map. It 
is actually customized right down to your town, 
which must be specified when you place your 
order. The map is easy to remove and replace, 
which will make it nice if you ever decide to move. 

Finally, the indicator could be truly customized 
to a local area by “rolling you own” map. For 
example, VHF operators may want coverage over 
only a single state, or a two- or three-state area. 
The folks at Vector Control Systems might want to 
considerthis as a future option. 

The VBI-360 is an attention-grabber and quite a 
conversation piece. Another very nice attribute is 
that it is the type of accessory that may be safely 
bought by a non-ham spouse for the OM of the 
family. IT MAKES A GREAT BELATED CHRIST¬ 
MAS OR BIRTHDAY GIFT. . .hint, hint!HI 


18 73 Amateur Radio Today • February. 1992 





nber 7 on you 


73 Review 


hy David Cassidy NIGPH 


The AL800 High Gain 


HT Antenna 

Improve your dual-band portable punch. 


ANLI International Corp. 
15344E. Valley Blvd., Unite 
City of Industry CA 91746 
(800)666-ANLI 
Price Class; $40 


A NLI is a company that has been around 
for quite a long time—about 30 years. 
Their extensive line of amateur and commer¬ 
cial products is well known in Asian countries, 
but is essentially unknown in North America. 
With the introduction of the AL800, as well as 
other HT accessories, ANLI is dipping a cau¬ 
tious toe into the U.S. ham market. 

The AL800 

The AL800 is actually two antennas. The 
first is a thin, flexible rubber whip which gives 
you about the same performance as the 
rubber ducky that came with your HT. Most 
stock HT antennas are not very flexible and 
will jab you in your side all day if you walk 
around with the HT on your belt. After an 
hour or two of walking around with the short 
ANLI antenna, you will appreciate its flexi¬ 
bility. 

The second antenna that comprises the 
AL800 is a stiff telescoping whip. When fully 
closed, it is about the same size as a stock 
dual-band HT antenna. When extended to its 
full length, the AL800 gives remarkably im¬ 
proved performance in both transmit and re¬ 
ceive on both 2 meters and 70cm. 

The two antennas screw into a common 
base, so switching between the convenient 
and comfortable rubber whip to the better per¬ 
forming but larger collapsible element re¬ 
quires no more than a few twists of the wrist. 
Both elements are small enough to fit in a 
breast or coat pocket, so carrying both while 
operating public service or around the ham- 
festis no problem. 

Real World Tests 

ANLI claims a gain of 3 dB for 2 meters and 
5.2 dB on 70cm. They don’t state what their 
reference antenna is, but we all know that 
manufacturers' claims of gain don't mean 
much. What counts is how the thing works in 
real-world situations. 

One of my favorite places for testing HT 
antennas is hotel rooms. With concrete walls 
and miles of parasitic wiring around you, it 


provides a real performance test, when com¬ 
pared to a stock HT antenna. If an HT antenna 
can get a signal out of a hotel room, it will 
probably work well anywhere. 

I found the short, flexible whip of the AL800 
to give identical performance to a stock HT 
rubber ducky. The same S-meter readings 
were also obtained with the collapsible whip in 
the fully closed position. 

When you extend the collapsible whip to its 
full length, the difference is immediate and 
amazing. Repeaters received at an S-3 gave a 
full meter reading with absolutely no noise. On 
transmit, I received "full quieting” reports on 
repeaters that I couldn't even key up with the 
shorter antennas. 

I received the exact same results with two 
different HTs, in many different operating lo¬ 
cations. SWR was measured as less than 
1.5:1 across the repeater sections of both 2m 
and 70cm. 

Construction 

The ANLI AL800 is an attractive antenna. 
The elements are flat black, with gold-tone 
connectors. The extendible whip feels solid, 
with no slippage. The two antenna elements 
screw in very firmly, and I never experienced 
any problems with this arrangement. 

Final Thoughts 

If you are in the market for a high gain HT 
antenna, the ANLI AL800 would be a good 
choice. The price is a little higher than similar 
products from other manufacturers, but re¬ 
member that the ANLI AL800 really gives you 
two antennas. 

It is always good news when a new compa¬ 
ny enters the amateur radio market. While 
ANLI is by no means a new company, it is a 
new name to the U.S. ham market, so the 
result is the same. 

Representatives of ANLI International 
Corp. tell me they have over 100 products for 
the amateur market. I found the AL800 to be a 
quality product, and I look forward to seeing 
more ANLI products in the U.S. B 


» 



The ANLI AL800 antenna. 


20 73 Amateur Radio Today • February, 1992 





Number 8 on your Feedback card 


An NE-602 
RF Signal Generator 

Useful test equipment from a versatile 1C. 

by Julian Kerr 


T he Signetics NE-602 chip has intrigued 
many people, partly because it is ver¬ 
satile and partly because it is well behaved. 
What does “well behaved” mean? It means 
that the chip does what it's supposed to do 
with little effort on your part. It is an RF 
device, so you have to be careful with matters 
such as component selection and layout, but it 
will work well for you if you just follow a few 
simple rules. I experienced no problems in a 
weekend of experimentation in preparation 
for this article. 

Another of the NE-602’s attractions is that 
it is easy to get. As an electronics hobbyist, I 
am frequently distressed at published circuits 
that work wonders, but require chips that 
aren’t available through most distributors. 
Furthermore, major industrial distributors 
will normally deal with individuals on a cash- 
up-front basis only (some will do COD), and 
have a minimum order of S50 or SIOO. Fortu¬ 
nately, the NE-602 is available by mail from 
Digi-Key at P.O. Box 677, Thief River Falls 
MN 56701-0677; (800) 344-4539. 

The NE-602 is an 8-pin mini-DIP integrat¬ 
ed circuit double-balanced mixer with a built- 
in oscillator (see Figure la). The mixer 
works up to 500 MHz, while the oscillator 
works up to 200 MHz. There are two bal¬ 
anced inputs (labeled “Input-A” and “Input- 
B”) and two balanced outputs (labeled “Out- 
put-A” and “Output-B”). Both the inputs 
and the outputs can be used in a single-ended, 
rather than balanced, configuration. The 
pinouts of the NE-602 (see Figure lb) are 
listed in Table 1. 

Much of what has been written thus far 
about the NE-602 has centered around its 
uses as a receiver or a frequency converter. 
Indeed, the NE-602 makes a dandy little sin¬ 
gle-chip RF front end and will provide a high 
degree of sensitivity and a low noise figure in 
that application. In addition, because it is a 
double-balanced mixer, the LO and RF sig¬ 
nals arc suppressed in the outputs, so only the 
sum and difference IF frequencies (LO ± 
RF) exist in the output. In this article we are 
going to examine the largely-overlooked os¬ 
cillator function of the NE-602. 

NE-602 Oscillator Circuits 
In normal receiver or frequency converter 
applications, the local oscillator signal gener¬ 
ated inside the NE-602 is suppressed in the 
output. This is an excellent feature to have in 



block form; b) pinouts of (he NE-602. 



Figure 2. Generic NE-602 oscillator circuit. 


a receiver front-end, accounting for the use of 
double-balanced mixer circuits in high priced 
communications receivers. But if we unbal¬ 
ance the RF input (pins 1 and 2), then the LO 
signal will appear on the two output terminals 
of the NE-602 (pins 4 and 5). 

Figure 2 shows the basic configuration of 
the NE-602 in oscillator mode. Input-A is 
grounded through a lOk ohm resistor, while 
Input-B is bypassed to ground for RF signals 
through a capacitor (C3). The value of this 
capacitor is dependent on the operating fre¬ 
quency. The value shown will work nicely in 
the HF and low VHF range, but for lower 


frequencies use a higher value. In general, 
the capacitor should be 0.001 (iF to 0.01 |iF 
for VHF, 0.01 mF to 0.05 (iF for HF, and 
0.05 [iF to 0.33 |iF for VLF through low HF 
frequencies. 

As is true for all bypass capacitors, mount 
C3 as close to the body of the NE-602 as 
possible. Use disk ceramic, mica or other 
capacitor types that work well at the frequen¬ 
cy of operation. Not all capacitor types that 
work well in audio or other low frequency 
circuits will work at RF. The catalog descrip¬ 
tion of the capacitor will tell you its intended 
uses. 

The NE-602 works from DC power sup¬ 
plies in the -1-4.5 to -1- 8 volt range, and draws 
2.4 to 2.7 mA of current. If higher voltage 
operation is required, then you must use one 
of two tactics. For -1-9 volt DC power sup¬ 
plies (meaning battery operation is possible), 
insert a 1000 to 1500 ohm resistor in series 
between the V -I- power supply and the V -I- 
terminal (pin no. 8) on the NE-602. For even 
higher voltages, use a three-terminal IC 
voltage regulator that drops the voltage to 5,6 
or 9 volts. In the latter case, use the 1000 ohm 
series resistor as well. 

The V -I- pin is bypassed to ground for RF 
by a capacitor (C5). The same approximate 
value ranges described above for C3 are also 
valuable for this application. Again, mount 
the capacitor as close as possible to the body 
of the NE-602. 

The output signal can be taken from either 
pin no. 4 or pin no. 5.1 used pin no. 5 because 
of layout considerations on the perforated 
board that I used. 

The NE-602 oscillator circuit contains an 
NPN transistor and supporting circuitry, and 
can be used in all of the normal oscillator 
configurations that don’t require access to the 
collector terminal. Two examples are the 
Cplpitts oscillator and the Hartley oscillator. 
For the purposes of illustrating NE-602 oscil¬ 
lator circuits, all but one example will be of 
the Colpitts oscillator configuration because 
the Colpitts oscillator uses a tapped capacitor 
voltage divider (CI/C2) for feedback, while 
the Hartley configuration uses a tapped in¬ 
ductor. The latter is a little harder to build; 
the Colpitts works well for most applications. 

The values of Cl and C2 determine the 
stability of the oscillator, and indeed whether 
or not the circuit will oscillate at all. The 
approximate values are as follows: 
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Equation 1: C1 = 

Equation 2: C2 = 

FmHz 

In terms of standard capacitor values, these 
equations translate to the approximate values 
shown in Table 2. These values are not abso¬ 
lute, and I found it possible to make good 
oscillator circuits with values different from 
these, including the project at the end of this 
article. 

An example of the output signal from the 
circuit of Figure 2 is shown in Photo A. This 
signal is from a 10 MHz crystal oscillator (see 
below), and appeared on both pins4 and 5. It 
had an amplitude of about 180 mV, which is 



Figure 3. Oscillator frequency control net¬ 
works: a) simple fundamental mode crystal 
oscillator; b) adjustable fundamental mode 
crystal oscillator; c) Butler third overtone 
oscillator; d) LC tuned VFO; e) series tuned 
voltage variable VFO; f) parallel tuned 
voltage variable VFO. 
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more than is normally needed for a signal 
generator. 

NE)-602 Oscillator 
Frequency Control Networks 

The rest of the oscillator circuit consists of 
the frequency control network (not shown in 
Figure 2). This network can be a piezoelectri¬ 
cal quartz crystal resonator, a ceramic crystal 
resonator, or an inductor-capacitor (LC) net¬ 
work. Figure 3 shows several possible varia¬ 
tions on the frequency control network. 

Figure 3a shows a crystal oscillatorcircuit. 
The piezoelectric quartz crystal (Yl) is oper¬ 
ated in the parallel fundamental mode, so it is 
connected in parallel with the oscillator cir¬ 
cuit. Because a crystal has an extremely high 
resistance to DC, there is no need for a DC 
blocking capacitor between the NE-602 and 
the crystal. 

One problem with the circuit of Figure 3 a is 
that the frequency is not adjustable. The fre¬ 
quency of any crystal resonator is a function 
of, among other things, the capacitance of the 
load seen by the cry.stal (most crystals are 
calibrated for 20 or 32 pF loads). Because of 
tolerances in the crystal manufacture, and the 
values of the external capacitor network (plus 
stray capacitance, which is significant in RF 
circuits), the actual frequency and the marked 
frequency might be different. By placing a 
variable trimmer capacitor in series or paral¬ 
lel with the crystal (Figure 3b), we can make 
the actual oscillating frequency adjustable. 
You can use an insulating tuning wand (a.k.a. 
“diddle stick”) to adjust C3 for the correct 
operating frequency. 

The non-Colpitts oscillator circuit referred 
to above is the Butler overtone crystal oscilla¬ 
tor shown in Figure 3c. The previous two 
crystal oscillators operate in the fundamental 
mode, while in Figure 3c the crystal oscillates 
in the third overtone (similar to harmonic) 
mode. A fundamental mode crystal is only 
good to about 20 MHz because the crystal 


slab becomes too thin above that frequency 
and is therefore likely to fracture. But, in the 
overtone mode we can accommodate high HF 
and VHF frequencies without making the 
crystal too thin for safe operation. 

A variable frequency oscillator (VFO) cir¬ 
cuit is shown in Figure 3d. In this circuit the 
resonator is replaced with an inductor-capac¬ 
itor (LC) network that tunes the oscillator. 
Because the inductor has a low resistance and 
is connected to ground, a DC block capacitor 
(C3) is used between the LC network and the 
NE-602. A variation on this theme is the 
Clapp oscillator in which the inductor and 
capacitor are in series rather than parallel. 

Figures 3c and 3f show voltage-tunable 
oscillator circuits. The series-tuned version is 
shown in Figure 3e: Figure 3f shows the 
parallel-tuned version. In both cases, the tun¬ 
ing element is a voltage-variable capacitance 
diode (varactor). In these diodes, the junction 
capacitance of the diode changes as a function 
of the applied reverse bias voltage (Vt). In 
this configuration, Vt is a positive voltage 
between 0.5 and some maximum limit (-1-9, 
-1-18, -1-30 or -1-40 volts depending on the 
diode). 

The voltage-tunable oscillators can be used 
to make signal generators in which the oper¬ 
ating frequency is set by a DC power supply 
and a potentiometer. Alternatively, the same 
circuit can be used to make a sweep generator 
or FM generator, or be used to generate the 
FM signal in a transmitter. 

Signal Generator Project 

The signal generator that I needed was a 
crystal-controlled circuit that would operate 
on the HF ham bands as well as 10 MHz (for 
use as a frequency standard). Although I se¬ 
lected an adjustable fundamental mode crys¬ 
tal oscillator similar to Figure 3b, you can use 
any of the standard oscillator configurations, 
depending on your own needs. Another re¬ 
quirement for my own signal generator was 



Figure 4. Circuit diagram for the signal generator. 






Photo A. Oscilloscope photo of the waveform 
from the output signal at pin no. 5 (see the 
circuit shown in Figure 2). 






Photo D. Output waveform: modulated RF 
fromMC-1350P. 


that it be amplitude-modulated at some fre¬ 
quency between 300 and 1500 Hz (the exact 
AF frequency was not important). The final 
circuit is shown in Figure 4. 

The crystal oscillator is an NE-602 (ICl) 
connected in a fundamental mode circuit with 
a trimmer capacitor for varying the 
oscillating frequency of the crystals. Because 
a number of different crystals will be used, 
and I didn’t want to switch them in and out of 
the circuit (too complex), I used a panel- 
mounted crystal socket (SKI). 

The crystal should be a fundamental mode 
crystal cut for 3 to 18 MHz operation, and 
calibrated for 32 pF. Suitable crystals, as 
well as sockets, can be ordered from a num¬ 
ber of sources. Limited selections (with pre¬ 
determined frequencies) can be found at mail 
order computer dealers, or the parts houses 
that support them. But custom (as well as 
standard) crystals can be ordered from Jan 
Crystals at P.O.B. 06017, Fort Myers FL 
33906; (800) JAN-XTAL; or in Florida, 
(813) 936-2397. 

Integrated circuit IC2 serves as both 
an output buffer amplifier for the oscillator 
and an amplitude modulator. It is the MC- 
1350P (also available as the NTE-746 from 


' n'l 1^ 1 ' 

Jrii : , 


Figure 6t Parts placement. 

replacement part dealers), and is billed as an 
IF/RF gain block. It is frequently used in the 
IF amplifier stages of FM and communica¬ 
tions receivers. It is an 8-pin mini-DIP IC. 

This chip is especially useful for three rea¬ 
sons. First, it will operate at the desired fre¬ 
quencies. Second, it is also fairly well be¬ 
haved, although it seems a little more touchy 
than the NE-602 device in the circuits that 
I’ve tried. This touchiness is probably due to 
the very high gain that is possible when the 
output terminal (pin no. 1) is tuned to the 
input frequency. Third, it has a single termi¬ 
nal that makes it really useful as an amplitude 
modulator: the AGC terminal (pin no. 5). 

The AGC terminal on the MC-1350P is 
intended for gain control applications. A DC 
potential applied to this pin will change the 
gain of the circuit. Two voltages are applied 
to the AGC terminal in this project: a DC 
level set by potentiometer R7, and the modu¬ 
lating audio signal. The latter signal is set by 
potentiometer R11. The DC voltage is nor¬ 
mally supposed to be between 3 and 9 volts, 
so the DC level control is used to set the value 
at some midpoint that will allow the audio 
signal to go through positive and negative 
excursions without exceeding either limit. 

The modulating signal is produced by IC3, 
a 741 operational amplifier connected in the 
RC phase shift oscillator configuration. Be¬ 
cause only a single DC power supply is used, 
the 741 is operated with a bias voltage applied 


RF POWER 

TRANSISTORS 



TRANSMITTING TUBE SPECIALS 


C.O.D. ORDERS add $3.75 QUANTITY PRICING AVAILABLE 
NEXT DAY UPS DELIVERY AVAILABLE MINIMUM ORDER $20 
ORDERS RECEIVED BY 1:30 PST ARE SHIPPED UPS SAME DAY 
•EXPORT -O-E-M. -SERVICE • R&D -AMATEUR 
0H06HS0NLY >(800) 854-1927 < notechnical 


(619)744-0700 

FAX 619-744-1943 


RF PARTS 
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Pin. No. 

Function 

1 

Input-A 

2 

Input-B 

3 

Ground 

4 

Output-A 

5 

Output-B 

6 

Oscillator Base 

7 

Oscillator Emitter 

8 



Table I. The NE-602 'spinouts. 


to the noninverting input ( + IN) through a 
voltage divider (R9/R10). 

The oscillating frequency of the 741 is set 
by a 180 degree phase shift network consist¬ 
ing of C15, C16, C17, R12, T13 and R14. 
When combined with the 180 degree phase 
shift caused by connecting the 741 in the 
inverting follower manner, the network will 
produce the 360 degrees needed for oscilla¬ 
tion. The oscillating frequency is set by: 

Equation 3: = 

where R = R12 = R13 = R14. and C = CIS 
= C16 = C17. With the values shown in 
Figure 4, the circuit oscillates at a frequency 
just under 400 Hz. The feedback resistor (R8) 


Frequency (MHz) 

Cl (pF) 

C2(pF) 

0.5 

150 

2000 

1.0 

68 

470 

5.0 

45 

220 

10.0 

32 

100 

20.0 

22 

50 

30.0 

18 

47 

50.0 

14 

22 


Table 2. Capacitor values for oscillator cir- 


should have a value that is at least 29 times the 
value of R used in Equation 3. 

If you want to be able to turn the modula¬ 
tion on and off. then insert the switch shown 
in the inset to Figure 4 at the points marked 
“Xl”and“X2.” 

Results 

As the old proverb says, the proof of the 
pudding is in the eating. Photos B, C and D 
show oscilloscope photos of the waveforms 
in this circuit. The 10 MHz RF carrier is 
shown in Photo B (although at a different time 
base than Figure 2); this signal appears at 
point 'A" in Figure 4. The audio modulat¬ 
ing signal appears at point “ B, ” and is shown 
in Photo C. Finally, the modulated RF signal 
from the output of 1C2 (point “C”) is shown 
in Photo D. Q] 



Parts List 

IC1 

NE-602 

IC2 

MC-1350P(orNTE-746) 

D1 

Red LED 

Y1 

Crystal frequency of your choice 

R1,R9,R10 

10k resistor 

R2 

1.2k 

R3,R4 

3.9k 

R5 

4.7k 

R6 

820 ohm 

R7,R11 

20k potentiometer 

R8 

82k 

R12,R13 

2.7k 

Cl 

0.022 pF capacitor 

C2,C8 

0.1 pF 

C3 

68 pF 

C4 

100 pF 

C5 

8-80 pF variable 

C6,C9,C14 

0.01 pF 

C7,C15,C16,C17 0.068 |iF 

CIO 

10pF/35V electrolytic 

Cl 1,Cl 3 

0.05 pF 

C12 

3.3 pF electrolytic 

SI 

SPST switch 

LI 

47pHDigi-KeyTK-3922 

SKI 

Crystal socket 

B1 

9-volt battery 

Wise: Battery clip, case, PC board. A blank PC 

board is available for $4.50 -i- $1.50 shipping from 

FAR Circuits, 
60118. 

18N640 Field Court, Dundee IL 
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The Copper Cactus 

Continued from page 10 

With the help of Bob Post N7KUC, prelim¬ 
inary tests were run in the field. Tom Ring 
WA2PHW, my friend, just had to try his new 
MININEC program (written by Brian Beez- 
ley K6STI) on the Cactus. Tom is a real pro at 
building antennas, and the eternal skeptic 
when it comes to antenna gain claims. He 
found the patterns pretty close to those de¬ 
scribed in other tests of similar antennas. 
That is, a large lobe near the horizon and 
several radiating at higher angles, on 2 me¬ 
ters. Unfortunately, Tom couldn’t get the 
specs on 440, so we had to rely on field tests. 
I’m sure the radiation angle is fairly high with 
the “standard” Cactus, and the gain over a 
quarter-wave is nil on 440 MHz. 

The Double Cactus seems to have a flatter 
angle of radiation when compared to the stan¬ 
dard J design. The SWR curves are fairly flat, 
usually less than 1.5 to 1 across the band from 
145 to 148 and 440 to 450.1 have been run¬ 
ning both versions of the Cactus J-pole for 
over two years, and I haven’t seen a change in 
the SWR curves. You should enjoy many 
years of happy dual-banding with the Copper 
Cactus. Q 


You may write John Post ’KE7AX at 13263 
Europa Ct., Apple Valley MN 55124. Please 
enclose an SASE if you request information. 
He gives special thanks to Russ Prince 
NODAl, o/The Consulting Mac, and to Bob 
Post N7KUCand Gary Rogers WR7L. 




CIRCLE 14 ON READER SERVICE CARD 


MODEL SG-2000 HF SSB RADiarELEPHONE 
GLOBAL COMMmLCATLOmFORDAIA AJSD VOICE 

You ’re in contact anywhere, anytime with the power packedSG-2000 
HF SSB transceiver. Engineered for simple operation, the SG-20U0 
features an alarm generator, 644 factory programmed ITU voice 
and data channels, 1OO userprogrammable channels and 100 mem¬ 
ory channel stcanuing^ Receive and transmit strong clear voice sig¬ 
nals. Manage data communications easily on RTTY, ARQ, PACKET] 
and telegraphy. Utilize tip to 8 front panels as full function remote 
stations. A user-friendly American product, sophisticated housing 
and the SGC technical superiority and quality workmanship make 
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73 Review 


by Gordon West WB6NOA 


The Radio Shack HTX-202 
2 Meter FM Transceiver 


This full‘featured HT is ideal for beginners, 
as well as for experienced hams. 


Radio Shack 
700 One Tandy Center 
Fort Worth TX 76102 
(817)390-3011 
Price Class: $260 






































that may ride along with the 2 meter signal. 
This allows the unit to drive a relatively large 
speaker without the recovery of PL hum. 

The unit powers up from a complete reset 
on 144.200. This frequency also comes up 
out of the first memory on a cold start. I’m 
not sure how the weak-signal gang will 
appreciate this—an FM power-up smack 
dab on the national SSB calling frequen¬ 
cy. Most sets reset to 146.000 on turn-on. 
Of course, you can always write over the 
memorized Channel 1 at 144.200 and the 
set will come back on to the channel you 
left It on after an Initial power up and QSY. 
But since the set Is going to be sold to begin¬ 
ners, I would hope that they don’t think that 
the memorized Channel 1 at 144.200 is their 
’’home channel,” and start using it for simplex 
operation. 

I reconfirmed this by following the reset pro¬ 
cedure outlined in the manual: ’’Press and 
hold down the function key and the clear key, 
and then power up the transceiver. It beeps 
twice, and you’re on 144.200, simplex, FM.” 

Selecting a new frequency is easy with the 
HTX-202. You can electronically scan up to a 
higher frequency from 144.200 via the scan up 
or down buttons. You could also punch in a 
particular frequency by entering the last MHz 
number and the remaining numbers. For 
146.940, simply press 6-9-4-0 and you are 
there. You can also manually rotate the tuning 
knob on the top of the radio to get up to anoth¬ 
er frequency. 


The tuning knob defaults at 20 kHz steps. 
That’s fine for some parts of the country, but 
out here on the West Coast some of our re¬ 
peaters are spaced every 15 kHz. No problem 
with the HTX-202—a simple keystroke gets 
you into the main menu for presets, and the 
following defaults are all changeable; duplex 
offset: TX CTCSS tone; OX CTCSS tone, plus 
decode off; frequency step; scan resume 
time; scan delay time; lower scan range limit; 
upper scan range limit; vacant channel scan 
direction; power save duty cycle; transmit in¬ 
hibit; transmit time-out; priority frequency 
channel look-back time; touch-tone auto 
reply. 

Some pretty interesting stuff here—you can 
run separate TX and RX CTCSS frequencies, 
and included in the package is the full encode/ 
decode capability. Be sure to read their 
addendum sheet that describes how to turn off 
the decode mute because when you push the 
tone squelch button on the front, your receiver 
instantly mutes for full decode. Most folks 
won’t want full duplex or simplex decode, so 
I suggest you shut down that default option 
so you can listen with your regular squelch 
control. 

I also liked the capabilities of the four differ¬ 
ent power save duty cycle sets, and depend¬ 
ing how active or inactive your local repeater 
group is, you can tailor your sample rate just 
the way you like it. And a transmit time-out 
timer—great idea in case you should acciden¬ 
tally sit on the remote mike. 


Scanning and Setting the Offset 

When you first get this set, you will probably 
want to begin memorizing some active re¬ 
peater frequencies. You can either look them 
up in a book, and start punching away at the 
key pad, or scan up and down for activity. You 
can set your scan limits, and just push the 
”up” or ’’down” scan buttons, and away it 
goes. If you don’t change the presets, the 
scanning receiver will lock onto an active 
channel, and hold on that channel as you set it 
up in the menu. It could hold up to 10 seconds, 
and then go on scanning regardless of ab¬ 
sence or presence of the carrier. You can also 
resume scanning after the carrier drops, and 
the scan delay time which you preset expires. 
Or, you can go to the main menu, and go to a 
scanning stop mode where the unit seeks out 
a signal, and then locks on and holds, even 
though the signal disappears. 

I found that scanning in 5 kHz steps could 
sometimes have the unit stop on a repeater 
prematurely. This is why it’s best to set your 
tuning step range to agree with the local re¬ 
peater band plan and simplex plan in your 
particular area. This way, when the scanning 
stops, you are on channel. 

Once you have found a popular repeater, 
your next step is to access that repeater with 
the right offset and a subaudible tone. The 
ARRL repeater directory, or locally published 
directories, are a handy way to find those fa¬ 
vorite repeaters in your local area. 

An offset of 600 kHz is the default on this 2 
meter unit, so you don’t need to go to any 
trouble to dial this in—it’s already there. Just 
hit the ”±” button to come up with the right 
direction of the offset. The ’’minus 600” offset 
is most common in the U.S. on frequencies 
below 147 MHz, but your first push of the ”±” 
button brings up a plus offset. There are some 
repeaters above 147 that do take a plus offset, 
but I was surprised to find that this was the first 
offset to come up when I pushed the button. 
Most other handhelds normally start off with a 
minus offset, the more common offset. If you 
need an oddball split, you can easily dial in 
any split of your choice from the menu. 

At this point you have a frequency in the 
VFO, such as 146.940, and you have punched 
the offset button a second Bme to get to a 
minus offset. So far so good. Briefly transmit, 
giving your callsign, to make sure the unit 
drops down 600 kHz. Now it’s time for the 
CTCSS tone. 

The Radio Shack manual has a nice section 
on how to program CTCSS for both encode 
and decode. You input the tone by the exact 
tone frequency in hertz. This is nice. No more 
of this business of the number 21 standing for 
136.5, etc. If you want tone 4Z, use the book to 
find out the actual frequency in hertz, get over 
to the menu for setting different operating 
parameters, and then cycle over to CTCSS 
transmit. Next, rotate the top knob for the right 
encode tone, then cycle to the CTCSS decode 
function and rotate the top knob so it reads 
“off.” Many repeaters don’t output a CTCSS 
tone so, unless you want your handheld to 
stay strangely silent, follow the addendum 
and keep your decode turned ’’off.” 


Microphone input condenser 


Measurements 

144.000 MHz to 146.000 MHz, with no modification available for 
out-of-band reception due to extremely tight band-pass filtering 
for superior out-of-band interference rejection. 

I.ZKohms 

2-1/2" wide, 4-1/2” high, 2" deep 
Weight 1 pound, 3 ounces 

Receiver First IF 21.4 MHz 

Second IF 455 kHz 

Sensitivity (12 dBsInad) 0.065 pV 

Squelch sensitivity 0.094 pV threshold, 9.7 dB tight above threshold. 

Spurious response attenuation 61 dB 

Intermodulation attenuation 74 dB 

Adjacent channel rejection 25 kHz, 72 dB 

Audio output power. 10% THD, supplied rechargeable battery 
Audio output, external 12 VDC 
Current consumption, stand-by, power save 
Current drain, stand-by. no power save 
Transmitter RF output, supplied rechargeable battery 
Transmitter power output, 9V alkaline batteries 
Transmitter power output. 12 V DC external 
Transmitter power output, running car at 13.6 volts DC 
Low power 
Deviation measured 
Frequency error measured 
CTCSS tone deviation 
DTMF tone deviation 

TX current drain, supplied rechargeable battery 
Current drain, external 12 V DC source, high power 
Current drain, low power 

All Radio Shack stores 

Friendly, but no auto offsets and buried sub-functions requiring book reading. 
Rubber stoppers on top. and neoprene O-ring around back heat-sinklip. 
Surface mount technology. 

Lithium battery, minimum 5-year battery, depending on use. 

Available at Radio Shack, and some compatibility to ICOM products. 

Most needed improvement Smooth out PLL performance to eliminate annoying "thunks” in reception. 
Best feature Extremely hot receiver, with no found birdies or intermodulation or 

out-of-band interference. 


Distribution 
Ease of operation 
Weather resistance 
Internal construction 
Memory keep-alive circuit 
Accessories 


0.39W 
1.2W 
23 mA 
35 mA 
2.6W 
4.6W 
5.6W 


4.7 kHz 
67 Hz high 
0.49 kHz 
3.94 kHz 
0.67 amps 
1.17amps 
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REPEATER CONTROL 


• Autopatch • Patch Re-encode Dialing 
• Reverse Patch • User Programmable CWID 

& Codes • Intelligent CWID • Remote Base 

• 3 Auxiliary Outputs • Complete Interface 
• Control Rcvr Input • Programmable 
Tailbeeps • DTMF Decoder w/muting 

__ 42 Page Manual wr/Schematics 

Also - RC-100: basic repeater control RC-1000 Wired & Tested. $239.95 

w/Remote Base«User Programmable w/DTMF Optional Enclosure. $59.95 



Micro Computer Concepts 

1 7069-G2 Taylorsville Road • Dayton, OH 45424 


513-233-9675 
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RF EXCITED 
LASERS 

Use your ham experience 
to enter a new and exciting field! 

Experiment with eight or more watts of laser power to cut, weld, 
engrave and solder a wide variety of materials including, plastics, 
wood and anodized aluminum. Communicate or image in the far 
infrared. 

With Synrad’s 8 to 10 Watt output laser tubes, available for only 
$700, we make it easy for you to start your own laser business. 
These CO 2 laser tubes, energized by 100 Watts of 45 MHz RF are 
the same type of lasers used by industrial plants and the military. 
Synrad will supply the circuit diagrams and instructions to build the 
simple oscillator required or you can purchase all the parts from us 
you need to build the laser. 

With thousands of Synrad lasers currently being used for marking, 
soldering, engraving, machining, and laser surgery, we manufacture 
more CO 2 lasers than any other company in the world. We’ve got 
lasers with powers up to 240 Watts. 

Isn’t it about time you used your ham know-how to start your own 
state-of-the-ar t busin ess? Call or send for details. 

Iaccepted call for more details 


SYNRAD 


INC. 


(206) 483-6100 
FAX (206) 485-4882 


11816 North Creek Pkwy. N., Suite 103, Bothell, WA 98011-8205 


CIRCLE 221 ON READER SERVICE CARD 
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A little “function button” in the upper left- 
hand corner lets you get at the subfunctions 
behind the numerical and ABCD keypad. You 
really have to push hard on it, and this is 
probably a good thing—you don’t want to get 
into the sub-set mode accidentally. 

Now you have the receive frequency, the 
proper offset, and the proper encode tone; 
and you have decode turned off and you've 
selected tone squelch for transmitting the 
tone. You push the transmit button and sure 
enough, the repeater comes up and IDs. Give 
your callsign on the air, and then get ready to 
store this in your first memory. You want to 
write over that first memory so you don’t ever 
accidentally transmit FM on 144.200. 

Memory Channels 

The FITX-202 has 16 memory channels, in 
three groups. You have one channel for your 
call frequency, three priority channels, and 
then 12 additional channels. You can mix and 
match almost everything within these chan¬ 
nels. Unlike older handhelds, what you put in 
Channel 1 doesn’t necessarily lock you into 
tones or offsets in the other channels. 

Memory input is easy—press and hold the 
function button, and rotate the big knob to the 
memory channel you want to store. Continu¬ 
ing to hold the function button, go to the chan¬ 
nel you want to write Into, or write over, and 
simply press the “C” button, which is the “M- 
WR” or memory write button. Hold it in long 
enough for a double beep, and then release 
the works and push “C” by itself to get into the 
memory recall mode. Presto—everything you 
had in the VFO as a repeater “package” Is 
now in your selected memory channel. The 
only thing that might trip up the newcomer is 
not holding the memory write button long 
enough—if you don’t hold the button for the 
double beep the channel won’t be written In. 

After programming several memory chan¬ 
nels, I double-checked to see how everything 
was going and noticed something very inter¬ 
esting on those memory channels with 
CTCSS tone on encode. After pushing the 
PTT button, the transmitter would hang on for 
approximately a second before cycling off to 
receive. Same thing on simplex with the tone 
squelch encode turned on. Possibly the extra 
hang time gives the operator a little bit more 
time to start punching in DTMF tone numbers 
without having to continuously push the PTT 
button. As soon as I turned off the tone 
squelch function, the PTT cycle time was iden¬ 
tical to PTT pushing time. It almost goes unno¬ 
ticed, but if you’re communicating through a 
repeater that requires CTCSS, you’ll begin to 
see that your transmit hang time is about a 
second longer than when you release the 
push-to-talk button. 

In addition to the 12 channels of fully- 
programmable memory, the Radio Shack 
HTX-202 transceiver has three additional pri¬ 
ority-frequency memories. To get into these 
memories you push the “B” button instead of 
the “C” button. A nice feature is the priority 
check mode. You can set it up so you are 
operating on a VFO setting for a particular 
simplex or repeater channel and automatical¬ 
ly have the scanner check the priority frequen- 






cy memories every four seconds. You can 
even change the scan time, too. 

There is no way to iock a particuiar memory 
channei out of the scanning program. Same 
with priority—once there is a frequency mem¬ 
orized in one of your scan siots, the oniy way to 
skip over it is to compieteiy erase it from the 
memorized iineup. But if your iocai repeater 
outputs its PL, you can customize your scan¬ 
ning by turning on your fuii decode function so 
that the unit stops oniy when it detects the 
right PL outbound tone. 

I tried the power saver mode, and it heips 
conserve the battery if you are monitoring a 
frequency that has iittie activity. You can set 
the power-save setting to four different sam- 
pie rates during its 1/20 second frequency 
activity check. 

DTMF Capabilities 

During transmit, the 16-key pad sends out 
DTMF tones. The A, B, C. D buttons are aiso 
active for controi operator functions on certain 
repeaters. To manuaiiy send out the duai 
tones, push the PTT button, and then punch 
away at the key pad. You wiii hear the encod¬ 
ed tones come out of the speaker, too. 


' 7/7 the pager mode, 
your unit is absoiuteiy 
siient untii someone 
diais up your specific 
five-digit code. ” 


There are five DTMF memory positions to 
store up to 15 digits. This is handy if you reg- 
uiariy use your iocai repeater for autopatch 
capabiiities. Position 1 might be the autopatch 
turn-on tones. Position 2 might then send out 
your spouse's phone number, position 3 
might be your mother-in-iaw's phone number, 
position 4 your Mom and Dad, and position 5 
remain avaiiabie for a friend. Remember, 
business communications are forbidden on 
the 2 meter band, so you wouid not store any 
business phone numbers or ever try to caii a 
business. 

A nice feature is the “auto-repiy” which is a 
very strange name for a very common func¬ 
tion; the capabiiity to begin manuaiiy sending 
tones, and to reiease the PTT button and keep 
punching away at the tones whiie the transmit¬ 
ter stays turned on. After the iast tone is en¬ 
tered, the unit stays on for about two seconds 
and then drops off TX. I checked to see 
whether or not this added feature had any 
bearing on the one-second TX hang time en¬ 
countered when PL encode was turned on, 
but I found no interaction. 

Touch-Tone Pager 

This transceiver aiso uses the DTMF capa¬ 
biiities as a seif-contained pager. You can en¬ 
ter up to five digits for your own private pager 
code. In the pager mode, your unit is absoiute¬ 
iy siient untii someone diais up your specific 
five-digit code. Your unit then jumps up on 
receive and beeps. You can even set this unit 


to automatically transmit the dual-tone digit 
a wiid-card universal function, to let the 
other transceiver know it has successfully trig¬ 
gered your five-digit DTMF code. 

Using any 2 meter transceiver as a pager for 
individual or group calling requires plenty of 
fun and games with some friends to fully un¬ 
derstand the advanced features that more and 
more 2 meter sets have in this configuration. 
Run your sets on low power and figure out all 
the neat things you can do to signal an individ¬ 
ual, or a group of friends, using the wild-card 
function, and getting their sets to transmit 
back a confirmation tone. You won’t find all 
the details on how to actually do this in any¬ 
one’s instruction manual—I have read them 
all, and it’s a complex set of keystrokes until 
you finally get the hang of it. But once you do, 
your 2 meter set from Radio Shack will easily 


join in on a system that is already set up using 
DTMF paging tones. 

Overall Impressions 

While this is not an over-complicated radio 
for beginners, it will allow the new Technician 
class operator to grow into some of the ad¬ 
vanced functions found behind the menu set¬ 
ting. Trial and error, plus rereading the in¬ 
struction manual, will help. 

The instruction manual Is short, concise 
and well-written, and contains only a few er¬ 
rors. (It talks about reversing an offset, re¬ 
ferring to the frequency of 146.94, with the 
input at 146.14. Wrong. It should have read 
“146.34,” as listed properly a few pages later 
in the duplex separation default section.) 

“The ARRL staff helped us prepare this 
section of the owner’s manual, and they would 


Continued on page 44 



The Quantum Ham Battery’" may 
be the last rechargeable battery 
you’ll purchase, its 12 volt 2.1 amp 
hour capacity packs up to six times 
the power of H-T nicad packs. 

A simple coiled cord connects 
Quantum’s power to your H-T. If 
you buy another H-T just get 
another cord — without the 
additional cost of new batteries 
and chargers. The Ham Battery 
will power all sorts of 12 volt g 
— past, present and future. 

You'll always know 
how much power 
remains. The battery’s 



status is continuously monitored 
by a unique L.E.D. display. Its 
sealed lead cells maintain charge 
for months and recharge reliably 
to 100% capacity without the 
“memory" effect of nicads. 

You'll have the power you need 
when you need it—for emergencies, 
events, field day, camping, boating, 
camcorders, cellular phones... 
even two at once with dual outputs. 

Discover what so many other 
hams have already 
discovered: the ultimate 
solution for long lasting 
H-T power. 


THE QUANTUIIII HAM BATTERY 


Call 1-800-989-0505 for ordering (9 to 5 EST) 

Call or write for information or a brochure (516) 222-0611 


MADE IN USA • DEALERS INVITED 


Quantum Instruments Inc., 1075 Stewart Ave., Garden City, NY 11530 


CIRCLE 26 ON READER SERVICE CARD 


Number 10 on your Feedback card 


Colombian Expedition 

Adventure in the Andes. 

by Milton C. Toby KC4VLN 




O perating mobile anywhere can 
be tricky, and most hams are 
familiar with the usual technical and 
logistical problems and solutions. 
In Colombia. South America, mo¬ 
bile operation presents some unique 
hazards as well; police roadblocks, 
guerilla warfare, and having your 
identity and intentions suspect. The 
deserted gravel road turns out to be 
deserted because one of Colombia's 
alphabet soup guerrilla groups is 
using it. The antennas sprouting 
from the roofs of your two-car cara¬ 
van arouse suspicion that you are 
‘ ■ narcotraficantes.'' 

There are also unique rewards in 
operating from this exotic location. 
During one four-day trip we were 
able to share the magic of amateur 
radio with students at two rural 
schools high in the Andes Moun¬ 
tains. At another time we chatted 
with a small but dedicated group of 
amateurs in the United States who 
were tracking our progress. 


Murrillo 

Our first stop was in Murrillo, a 
town of some 1,500 people high in 
the rich coffee country several 
hours' drive west of Bogota, the 
capital of Colombia. Murrillo's 
school, the Colegio Francisco Jose 
de Caldas, has 200 students of all 
ages, and they all seemed to be wait¬ 
ing in the schoolyard for our arrival. 
During a QSO with Len WA2LLG 
the day before, he had sugested we 
try to contact the Longwood Middle 
School in New York, where there is 
an active radio club operating on 10 
meters most days. 

Len handled the advance work for 
us through his contacts at the Long- 
wood School, and the students there 
were ready with questions when we 
established contact. The first ques¬ 
tion for the Colombian kids, pre¬ 
dictably. was about Juan Valdez and 
his burro. But the successful ad 
campaign to promote Colombian 
coffee in the United States is not 
seen in Colombia; they did not know 
of Juan Valdez. Their experience 
immediate. 

While they talked to the States, two 
groups of coffee-laden burros led by 
the real-life counterparts of Juan 
Valdez passed the schoolyard. 

With several different people act¬ 
ing as translators, the kids in Murril¬ 
lo chatted with the kids in New York 
for almost an hour. They exchanged 
information about their schools, ge¬ 
ography, and respective home¬ 
towns. For a while the Andes and 
Long Island were a lot closer than a 
map might suggest. 

In the afternoon we drove farther 
up into the mountains, to the Escuela 
Rural Mixto “Santa Barbara” at 
11,100 feet. A tiny school with per¬ 
haps 30 students, the Escuela “San¬ 
ta Barbara” was closed the day we 
were there, but 15 students showed 
up anyway for our radio demonstra¬ 
tion. With a dipole in the schoolyard 
we made a brief contact with Spain, 
then worked Marty HH5MV in 
Haiti for more than a half hour. Fluent in 
Spanish and English, Marty was a perfect 
contact for the few kids who were brave 
enough to talk. Pedro Valencia, a ruddy¬ 
faced four-and-a-half-year-old, was the least 
intimidated, and after just a little prodding, 
he worked Haiti like a pro. 


Making Quality Contacts Photo A. L. to R.: Phil KI6SA/HK3. Jim HKJAVR, Roy N7KLH/ 

The trip to Colombia was not a HK3, and Milt K.C4VLN, with Nevado del Ruiz volcano in the 
DXpedition in the classic sense of background. with coffee was r 

the word. At the time, everyone in p—_ 

our KI6SA/HK3, Jim 

Roy and ■ 

in 
not 

really a rare DX country, and we 

did not to make hundreds I d 

or thousands of Instead. I 

we wanted to have a few quality 

QSOs. longer chats that would give T ^3 

us the opportunity to share with Mg' 
other amateur operators a little bit 

of Colombia. The country has much ~ 

more offer than drugs vio- 
our was an excuse 
to people whose per- 
the country have 
been solely by Miami Vice 

We also wanted to shrink the Photo B. L. to R.: Bishop Jose Luis Serna, a new amateur radio 
world a little for some Colombian operator; a student at the Murrillo school, the Colegio Francisco 
school children, giving them the Jose de Caldas; and Phil. The kids at Murrillo chatted with the kids 
chance to talk with kids in the States. at Longw ood Middle School in New York for almost an hour. 

We wanted to operate from the ruins 

Overall, we did pretty well. The kite pro¬ 
ject literally never got off the ground, but 
everything else worked more or less as 
planned. We negotiated the roadblocks with 
no problems, avoided the guerrillas, and 
were able to make a number of the kinds of 
contacts we were hoping for. 


of Armero. then climb Nevado del Ruiz, 
the volcano that erupted and buried the town 
in 1985. We wanted to transmit from as 
near the summit as we could get. and we 
wanted to try operating with a kite-borne 
antenna system sometimes used by the 
Colombian Red Cross. 
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Photo C. Pedro Valencia, four and a half year-old student at the Escuela 
Pural Mixto ' 'Santa Barbara, ’' talks to Marty HH5MVin Haiti. 


The visits to the two schools were arranged 
for us by Bishop Jose Luis Serna, head of the 
Catholic Church in Tolima Department, and 
a brand new amateur radio operator. We 
spent two nights at the bishop’s house—a 
renovated hospital in Libano where, during 
an earlier trip. Phil had helped the Bishop get 
his modest shack operational. 

The equator bi.sects Colombia a little south 
of Bogota, but the country is not always the 
tropical paradise geography might suggest. 
Three chains of the Andes Mountains run 
through Colombia, and the weather is more a 
factor of altitude than latitude. Several vol¬ 
canos arc in the 5.000 meter (16.000-plus 
feet) range and it was one of those snow-cov¬ 
ered volcanos, Nevado del Ruiz, that a few 
years ago erupted and caused one of the worst 
disasters in Colombia’s history. 

Armeru 

On the night of November 5, 1985, after most 
of Armero's 50,0(X) residents had gone to 
bed, Ruiz erupted. It was not a major erup¬ 
tion. but the hot gases melted most of the 
volcano's snow cap, and a swollen river of mud 
and rocks roared down into a valley on the 
mountain's eastern slope. Twenty miles away, 
at the foot of the mountains, the valley opened 
onto Armero. The town vanished under a sea 
of mud, and 20,000 people lost their lives. 

Today, Armero is deserted. The second 
floors of a few wrecked buildings jut out 
through the dried gray mud, and hundreds of 
white crosses dot the landscape, silent re¬ 
minders of the people who died there almost 
six years ago. 

We arrived in Armero in the afternoon, 
with the temperature and humidity both in the 
90s. We managed to make a few contacts, 
mostly on 10 meters, before fleeing the heat. 

A few of the people we spoke with had some 
vague recollection of the disaster, usually 
through photographs on the covers of news 
magazines, but no one realized the extent of 
the damage or the number of lives lost. 

Nevado de Ruiz 

We left for Ruiz early the next morning, 
and our first glimpse of the volcano was one 
of spectacular beauty. Climbing into the 
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mountains, we 
rounded a sharp 
bend in the road, 
and in front of 
our cars was 
Ruiz. Its snow- 
covered peak 
was bathed in 
warm morning 
light, a glowing 
jewel among 
the shadows. As 
we climbed 
higher and got 
closer to Ruiz, 
we crossed the 
valley where six 
years earlier a 
churning wall of 
water had de¬ 
stroyed every¬ 
thing in its path. Some vegetation was start¬ 
ing to grow again, but for all practical 
purposes the valley was dead, just like 
Armero. 

Ruiz lies in a national park that for several 
months had been closed to the public because 
of fear of another eruption. As we ap¬ 
proached the park, we could see clouds of 
smoke and steam rising from Ruiz’ crater, 
and we wondered how close we would get. 
We planned to operate from as near the top as 
we could, which meant driving in as far as 
possible, then proceeding on foot. But first 
we had to get into the park. 

Colombia's bureaucracy is average by Lat¬ 
in American standards, but maddeningly in¬ 
efficient when seen through the eyes of a 
group of gringos. We had started the paper¬ 
work needed to get park permits weeks in 
advance, and we had been assured that every¬ 
thing was in order, but when we arrived at the. 
lone park gate, the guards had absolutely no 
idea who we were. 

A radio call to the park authority of¬ 
fices in Manizales. a day’s drive away, 
yielded little. But there was one peson 
who thought he remembered hearing 
something about someone who wanted 
to take some radios into the park. It was 
not much to goon, but it was enough for 
the guards. The responsibility for our 
visit was not theirs anymore, and they 
sent us on with their blessings. 

We were still in two vehicles, a Mit¬ 
subishi Montero four wheel drive that 
was well-suited to the ever-worsening 
road, and a tiny Chevrolet Sprint that 
was bottoming out on every rut and 
straggling in the thin air. We aban¬ 
doned the Sprint at 14.200 feet, piled as 
much radio gear as possible into the 
Montero, and pressed on to 15,400 feet 
and the end of the road. 

We continued operating on the ride 
up the mountain, making contact with 
several hams who had been following 
our trip since the start. Thin air and 
occasional bouts of car sickness re¬ 
duced our efficiency, and when we 
started mixing up our own callsigns 
during the QSOs, a couple of people 


asked if we had supplementary oxygen. In 
retrospect, that might not have been a bad 
idea. 

We established a base camp of sorts at the 
remains of a lodge at 15,5()0 feet that had 
been destroyed by the 1985 eruption. Then 
three of us decided to climb higher while Phil 
tried to get our portable rig, an HR-2510, up 
and running. Roy and I stopped at 16,000 
feet, while Jim made it to the edge of a glacier 
at around 16,500 feet. The summit of Ruiz 
was in sight, but out of reach at nearly 17,180 
feet. We turned back when a small eruption 
showered us with fine ash and sulfur fumes. 

We never were able to get the HR-2510 
working. With clouds rolling in and the tem¬ 
perature dropping below freezing, we aban¬ 
doned the ruined lodge and started back to the 
cars. We reestablished contact with the States 
again from the car’s radios, and although the 
HR-2510 failure was a disappointment, we 
were able to make several contacts from near¬ 
ly three miles high on the volcano’s slopes. 

We could have tried flying our kite antenna 
from Ruiz—there certainly was enough 
wind—but the bad weather and thin air damp¬ 
ened our enthusiasm. The next day. during 
the drive back to Bogota, we tried to get the 
kite in the air. The experiment turned into a 
kite fiasco, with the kite repeatedly crashing 
to the ground after a few seconds of flight. 

It is a safe bet that few of the Colombian 
school children we visited ever will have the 
chance to visit the New York kids they talked 
to. and most of the amateurs from the States 
who tracked our progress up the volcano will 
probably never visit Colombia. But because 
of the magic of amateur radio, they won’t 
have to. In a very real sense, they have 
already made those trips. B1 


Milton C. Toby KC4VLN, 712 Lebanon 
Avenue, Campbellsville KY42718. 



Photo D. Jim HK3AVR demonstrates amateur radio 
to the students at the Murrillo School. 








Number 11 on your Feedback card 


PVC Cubical Quad for 10 Meters 

Build this $30 plumber's special! 

by Wayne Mishler KG5BI 


T he station calling “CQ” at 
28.375 MHz from Yugoslavia 
was out in the open and coming in 
S-5. I keyed the mike and called 
him. There was a moment of si¬ 
lence. Then, in broken English, he 
said, “Q R Zed. Station calling. 
You are very weak. Please try 
again.” 

I complied. No response. 

Then I heard another local ham 
call him, and the YU came back to 
that guy with a 5-9 report. 

For a moment, I sat staring at my 
transmitter, wondering what was 
wrong. Then I heard my competi¬ 
tion say that he was using a direc¬ 
tional antenna. Mine was a dipole. I 
felt an antenna project coming on. 

In the past, I had experimented 
with quad antennas for 2 meters. I 
still had the data for those antennas, 
which had produced considerable 
gain with good front-to-back ratio 
and workable standing wave ratio 
(SWR) at the feedpoint. So I put 
pencil to paper and came up with the 
dimensions for a monobander for 
28 MHz. 

Much of the data came from the 
ARRL Antenna Book, 14th edition, 
and the book All About Cubical 
Quad Antennas, coauthored by 
William Orr W6SAI and Stuart 
Cowan W2LX. 


Construction 

For several reasons, I decided to 
use Schedule 40 PVC and wood 
dowels in constructing the antenna. 

These materials are readily avail¬ 
able at hardware stores. They are 
transparent to RF, easy to work 
with, and resistant to weathering. (I 
gave the dowels that would be ex¬ 
posed to weather three coats of an 
oil-based enamel.) And the price 
was right. All of the materials, in¬ 
cluding antenna wire for the ele¬ 
ments, cost about $30. 

I made the boom and mast from a 
single 10-foot length of 1-inch PVC 
cut into three pieces (sec Photo A 
and Figure 1): 1-foot, 3-feet, and 
6-feet long. To make the boom, I Figure I. Layout and dimensions of the cubical quad. 



Photo A. The flexible PVC cubical quad has withstood thunderr 
storms and 60 mph winds. 



cut the 3-foot piece in half. Using 
PVC cement, I glued the resulting 
two 18-inch pieces into opposite 
ends of a 1-inch PVC four-way 
cross fitting. 

I made the mast by gluing the 
1-foot and 6-foot pieces into the re¬ 
maining ends of the cross fitting. 
The purpose of the 1-foot length of 
PVC at the top of the mast is to 
provide support for the boom. Ny¬ 
lon string connected from the top of 
that piece to the spreaders helps 
keep the boom from bending down¬ 
ward. 

To keep the bottom of the PVC 
mast from collapsing when clamped 
into a rotor, and to provide vertical 
rigidity for the mast, I inserted 1- 
inch dowels all the way through the 
mast, cross fitting, and top support 
piece. 

At first, the dowels were slightly 
too big to go into the PVC. A power 
Sander solved this problem. 

Next, I drilled a hole in the center 
of the top of a 1-inch PVC cap fit¬ 
ting and installed a 3/16" x 2-1/2" 
eyebolt to serve as a tie-point for the 
nylon string that would support the 
ends of the boom. I then glued this 
cap onto the 1-foot support piece at 
the top of the mast. 

Spreader Supports 

PVC fittings hold the spreader 
arms (see Photo B). Both spreader 
supports are made the same way. 
Begin with a 1-inch PVC coupler 
fitting. Using PVC cement, glue a 
reduction adapter for 1/2-inch PVC 
pipe into the coupler. Then glue a 
short (1-1/2-inch) length of pipe in¬ 
to the adapter. Glue a cross fitting 
onto the exposed end of this pipe. 
Next, glue another short length of 
pipe into the opposite end of the 
cross fitting. Finally, glue the base 
of a “T” fitting onto the exposed 
end of this pipe and immediately 
rotate the “T” fitting until it is at 
right angles with the cross fitting 
when viewed from the end. With 
this last step, you’ll have to work 
fast, because the glue sets up quick- 
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Photo B. The spreader arms, which are half 
PVCpipe and half wood dowels, fit into PVC 
fittings. The fittings are linked together with 
short lengths of 1/2-inch PVCpipe and glued 
with PVC cement. A ”T‘ 'fitting is connected 
to a cross fitting which is connected to a 
1-inch coupler fitting by way of a 1/2-inch 
adapter. The coupler fitting slips over the end 
of the boom, and is held in place with an eye 
bolt. 



Photo C. The tips of the spreader arms are 
made of 1/2-inch PVC pipe, capped and 
drilled to accept the wire elements. The nylon 
string keeps the wire from slipping. 

ly. Repeat the process to make the other sup¬ 
port. 

Adding Spreaders 

To simplify construction, I made both ele¬ 
ments the same size and lowered the frequen¬ 
cy of the reflector with a tuning stub. 

Begin by cutting eight 3-foot long pieces of 
1/2-inch Schedule 40 PVC pipe. Insert and 
glue these into the fittings of the two spreader 
support assemblies, so they form an “X” 
when viewed from the end. 

Select eight 4-feet long, 5/8-inch hard¬ 
wood dowels, and paint them with a quality 
oil-base enamel. Give each dowel three 
coats, allowing each coat to dry at least 
overnight. 

When the last coat of paint has dried, insert 
a dowel into one of the PVC spreaders until 
the total length, from the tip of the dowel to 
the center of the spreader support assembly 
(axis of the boom), measures exactly 6'3". 
Anchor the dowel to the PVC by drilling a 


1/16-inch hole through the PVC into the 
wood, and screwing into this hole a #6 1/2- 
inch sheet metal screw. Repeat this process 
for the remaining seven spreaders. 

To make tips for the spreaders, which hold 
the wire elements in place, cut eight pieces of 
1/2-inch Schedule 40 PVC, each three inches 
long. Glue 1/2-inch PVC caps over one end 
of each piece. Next, using a 1/8-inch drill bit, 
drill at right angles through each pipe at the 
base of the cap. 

Assembling the Elements 

To assemble the reflector element, lay one 
of the completed spreader assemblies flat and 
place the tips on the ends of the dowels. 
Thread antenna wire through the holes in the 



Photo D. The feedline support is attached to 
the antenna mast by a 1-inch “T”fitting. The 
top of the fitting /las been hacksawed away to 
fit against the mast. Hose clamps hold the 
fitting in place. A reducing adapter glued into 
the base of the fitting accepts the 1/2-inch 
support pipe. The feedline enters the pipe 
through a hole in the bottom and screws to the 
SO-239 chassis connector at the other end of 
the pipe. The dowel at right is the end of the 
tuning stub, tied to the mast. 



Photo E. A coffee can houses the matching 
capacitor. One side of the capacitor is electri¬ 
cally connected to the can; the other side to 
the driven element by an insulated wire 
through a grommeted hole in the can. A bare 
solid wire bolted to the top of the can is 
soldered to the center contact of an SO-239 
chassis connector (out of view). A plastic lid 
that came with the can normally covers the 
opening, sealing out weather and insects. 


tips. Each loop has a circumference of about 
36 feet, so plan accordingly. After you have 
threaded the wire through all four tips, bring 
the wire together in the center of the bottom 
side of the loop, pull it snug, make sure that 
the spreaders are straight, and connect the 
two ends with an egg insulator. The ends of 
the reflector loop must be insulated from each 
other. Finally, wrap nylon string around the 



Photo F. The coffee canfeedpoint is support¬ 
ed by a 1/2-inch PVC pipe through which 
passes the 50 ohm coax feedline. Note how 
the SO-239 chassis connector is rigged. One 
end of the driven loop is soldered to the left 
corner of the connector base. The other end of 
the loop is supported by, but insulated from, 
the opposite corner of the connector base. A 
wire bolted to the can is soldered to the center 
contact of the connector. The holes in the can 
have been sealed with silicon sealer, and the 
outside painted to prevent rust. 



Photo G. The tuning stub is soldered across 
the insulator in the reflector loop. The wires 
of the stub are held 6 inches apart by wood 
dowels with holes drilled in the ends. The 
wires are tied to the stubs to keep them from 
slipping. Note the shorting bar, which is a 
length of solid wire with copper alligator 
clips soldered to the ends. After being adjust¬ 
ed. the bar is soldered to the stub wires. The 
string tied to the insulator keeps the bottom of 
the reflector loop from sagging. 
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tips of the spreaders and the wire, to keep the 
wire from slipping (see Photo C). 

The completed element will seem floppy. 
Don’t be concerned. Mine held its shape 
nicely after I raised the antenna to a vertical 
position. 

The process for making the driven element 
is identical, except for the insulator. Instead 
of installing an egg insulator at the bottom of 
the loop, temporarily connect the ends of the 
wire together. You will add a feeder assem¬ 
bly at this point after erecting the antenna. 

Final Assembly and Installation 

Suggestion: Get a buddy to help you with 
this step. I didn't, and ended up doing a dance 
and balancing act that would have made an 
acrobat proud. 

First, make sure that there are no power 
lines within reach! Place the elements on the 
boom. Adjust them until they are square with 
the mast, with the bottoms of the loops posi¬ 
tioned so they will be toward the ground 
when the antenna is raised. 

Fasten the elements to the boom with 3/16" 
X 2-1/2" eye bolts instead of glue (you may 
need to disassemble the elements later). Drill 
holes for the bolts through the coupler fittings 
and the boom. Install the bolts with the eyes at 
the top. They will serve as tie-points for the 
nylon string boom supports. 

Rig two nylon strings from these eye bolts 
to the one in the top of the mast. Two small 
turnbuckles installed in the center of each 
string will make it easier to adjust the tension. 

Prepare to mount the antenna in the rotor. 
Yes. you will need to rotate this antenna; it is 
very directional. I used a Radio Shack televi¬ 
sion rotor mounted on a section of steel tele¬ 
vision mast, because this is what 1 happened 
to have in the junk box. 

Make sure the rotor is low enough for you 
to reach the bottoms of the element loops 
after the antenna is erected. Then, preferably 
with the help of a friend, hoist the antenna and 
clamp the base of the mast into the top of the 
rotor. Make sure everything is straight, and 
that the antenna is correctly oriented with the 
direction of the rotor at the time of installa¬ 
tion. Tighten snugly. 

Feeder Assembly 

In order to achieve a workable SWR, you 
will need to feed the driven element through a 
capacitor. This is easy to do, using an air 
variable capacitor, a coffee can, and an SO- 
239 chassis connector. 

First, make a support to attach the feeder 
assembly to the antenna mast. Start by cutting 
the top off a 1-inch PVC “T” fitting. Glue a 
1/2-inch adapter into the base (uncut) end. 
Place the altered fitting on the mast, with the 
adapter pointing at the center of the bottom of 
the driven element loop, and fasten in place 
with hose clamps (see Photo D). 

Cut a piece of 1/2-inch PVC pipe about 30 
inches long, and glue one end into the fitting. 
Loosen the clamps and slide the fitting up or 
down so that the pipe touches the bottom of 
the loop at the center. Cut the pipe 1 inch 
short of where it touches the wire, and glue a 
1/2-inch PVC coupler fitting over the cut 


end. Bore a 3/8-inch hole in the bottom of the 
pipe at the point where it enters the “T” 
fitting near the mast, to accommodate coax. 

Next install an SO-239 chassis connector in 
the loop where the two ends of the wire come 
together. Cut both wires where they meet. 
Insert one of the wires through one of the 
holes in the base of the chassis connector (the 
ground part), and secure by twisting the wire 
around itself. Solder this connection. Con¬ 
nect an egg insulator to the opposite comer of 
the connector, then fasten the other end of the 
loop to this insulator. Thus, one end of the 
loop connects directly to the base of the chas¬ 
sis connector, the other to the insulator. The 
ends of the loop must be insulated from each 
other. 

Cut a piece of SO ohm coax 4 feet long and 
install an PL-259 plug to one end. Screw the 
installed plug onto the chassis connector. 
Thread the other end of the coax through the 
PVC pipe support and out of the hole near the 
mast. Install a PL- 
2S9 plug on this end 
of the coax. 

Drill a hole for a 
6-32 X 1/2" ma¬ 
chine screw in the 
center of the bottom 
of a coffee can. Be 
sure to save the 
can’s plastic cover. 

Using a lock wash¬ 
er, insert the screw 
from inside the can, 
so the threads pro¬ 
trude outward. 

Turn a nut onto the 
screw and tighten 
firmly. 

Cut a piece of 
bare, solid 14- 
gauge copper wire 3 
inches long. Form 
one end into a loop 
just big enough to 
slip over the screw. 

Bend the wire 90 
degrees about 1 
inch from the loop. 

Slip the loop over 
the screw. Place a 
washer and nut over 
the loop and tighten 
securely. Bend the 
opposite end of the 
wire 90 degrees, 
about 1 inch from 
the end. 

Mount an air 
variable capacitor 
(use a capacitor 
with at least 1.16" 
plate spacing and a 
100 to 400 pF maxi¬ 
mum value) inside 
the can, with the ro¬ 
tor shaft pointing 
outward (so you can 
reach it). See Photo 
E for details. Make 
sure the rotor shaft 


and insulated knob are completely inside the 
can, so the plastic cover will not touch them. 
Set the capacitor in a fully meshed position 
(maximum capacitance). Electrically connect 
one side of the capacitor to the metal can. 
Solder an insulated wire 12 inches long to the 
other side of the capacitor. Pass this wire 
through a grommeted hole in the side of the 
can. 

Solder the wire that is bolted to the top of 


Table 1. SWR Curve I 

Frequency 

SWR 

28.0 

2.0:1 

28.1 

1.6:1 

28.2 

1.3:1 

28.3 

1.3:1 

28.4 

1.6:1 

28.5 

1.8:1 

28.6 

2.1:1 


T able 2. Parameters for the 10M PVC Cubical Quad I 

Operating frequency (in MHz) 

28.40 

Element spacing (in feet) 

4.16 

Circumference of element loops (in feet) 

35.39 

Dimension of one side of loop (in feet) 

8.85 

Length of one spreader arm from tip to boom axis (in feet) 

6.26 

Length of mast to boom axis (in feet) 

6.00 



Parts List 


Quantity 

Item 

Source 

1 

1" X10' PVC pipe 

Hardware store 

3 

1/2” X10'PVC pipe 

Hardware store 

1 

1 ” PVC cross fitting 

Hardware store 

1 

1" PVC “T” fitting 

Hardware store 

2 

1" PVC coupler fitting 

Hardware store 

3 

1" to 1/2" PVC adapter 

Hardware store 

1 

1" PVC cap fitting 

Hardware store 

8 

1/2" PVC cap fitting 

Hardware store 

2 

1/2* PVC cross fitting 

Hardware store 

2 

1/2' PVC "T" fitting 

Hardware store 

1 

1" X 4' dowel 

Hardware store 

1 

1"x3'dowel 

Hardware store 

8 

5/8" X 4' dowel 

Hardware store 

2 

Small turnbuckles 

Hardware store 

8 

#6 X1/2" sheet metal screws 

Hardware store 

3 

#6 X1/2" machine screws 

Hardware store 

1 

#6 lock washer 

Hardware store 

6 

#6 washers 

Hardware store 

6 

#6 nuts 

Hardware store 

3 

3/16" X 2-1/2" eye bolts 

Hardware store 

1 

Tube silicon sealant 

Hardware store 

1 

Roll nylon string 

Hardware store 

1 

Can spray paint 

Hardware store 

1 

Can oil-base enamel 

Hardware store 

80’ 

Antenna wire 

Radio Shack 

2 

Egg insulators 

Radio Shack 

1 

SO-239 chassis socket 

Radio Shack 

2 

PL-259 coax plugs 

Radio Shack 

4' 

50 ohm coax 

Radio Shack 

1 

Large air variable capacitor, 

Radiokit #21140 


100 to 400 pF maximum. 

or284130 are 
possible candidates. 

Contact Radiokit at (603) 635-2235 or writ* 

s P.O.Box 973, Pelham 

NH 03076. 




42 73 Amateur Radio Today • February, 1992 



the can to the center point of the chassis 
connector. Then solder the loose end of the 
insulated wire from the capacitor to the end of 
the driven element loop near the insulator. 
Put the plastic lid over the bottom of the can, 
seal all holes, and spray paint the outside of 
the can to prevent rust (see Photo F). [Ed. 
Note: You can eliminate this capacitor feed 
arrangement and hook your coax directly to 
the driven element. However, if you are un¬ 
able to obtain a very good SWR reading, you 
should use an antenna tuner in the shack or 
use the antenna mounted capacitor as de¬ 
scribed above] 

Tuning The Antenna 

The tuning stub consists of two pieces of 
bare, solid 14-gauge copper wire 3 feet long, 
held 6 inches apart by dowel spacers (see 
Photo G). The shorting bar is a piece of bare 
solid wire with copper alligator clips soldered 
to the ends. Temporarily clip the bar to the 
stub about 6 inches from the reflector ele- 

Adjust the shorting bar on the tuning stub 
for maximum front-to-back ratio on receive, 
by moving it toward or away from the reflec¬ 
tor element. Then adjust the capacitor for 
minimum SWR, using low power, with the 
SWR-meter placed at the input of the anten¬ 
na. When finished tuning, solder the shorting 
bar in place. 

My minimum SWR at maximum front-to- 
back ratio was 1.3:1 at 28.250 MHz. By 
moving the shorting bar closer to the reflector 
loop, I was able to achieve a 1:1 SWR, but 
with equal front-to-back signal strengths. I 
adjusted the stub for maximum difference 
between front and back, and then adjusted the 
capacitor for lowest SWR at the optimum 
stub setting. At this setting, the band width 
between SWR 2:1 was 600 kHz. 

Operation 

On the air, I couldn’t believe my ears. I 
tuned in a California station calling “CQ.” 
He was S-9 plus 10 off the front of my quad; 
only S-3 on my dipole. I gave him a call. He 
gave me an S-9 report. I rotated the antenna to 
the east. He dropped to S-5 and verified that 
my signal did likewise. I turned the antenna 
back to the west, and he went back to S-9 
plus. When I switched to the dipole and trans¬ 
mitted, he could barely hear me. 

But Will It Survive? 

The next day, we had 45 mph winds. The 
flexible PVC bent and swayed, but did not 
break. There was no noticeable change of 
SWR in the wind. To date, the antenna has 
survived several thunderstorms and winds of 
60 mph with no damage. 

From my QTH in north Texas, the quad has 
enabled me to work with ease Australia, Co¬ 
lumbia, Ireland, Hungary, Italy, Japan, 
Venezuela, Russia, Costa Rica, Argentina, 
and Germany. Since putting it on the air. I’ve 
yet to hear “Q R Zed” on 10 meters. But if I 
do, you can bet I’ll be able to work him. B 


Contact Wayne Mishler KG5BI at 2812 
Olympia Drive, Arlington TX 76013. 



I409R 2 

MIOG 10 

MIOR 10 

MI2G 25-45 


I450RH 10 
14526 25 
I452RH 25 
14546 50-100 
I454RH 50-100 


10-50 6 15/0.6 IPA 

150 25 15/06 StiMbi 

150 24 -h RgpBiti 

160 25 15/0.6 Stiaiii 

160 24 -/- Rtpati 

160 20 15/0.6 Stiiriii 

160 19 -+- RgpBit 

400 54 1 5/0.6 HPA 

400 54 -h RBimti 

400 50 15/0.6 HPA 

400 50 -+- Rtpeiti 

400 45 15/0.6 HPA 


220 MHz 
22106 
2210R 
22126 
2212R 
22506 
2250RH 
22526 
2252RH 


10 130 20 12/0.7 SUMlii 

10 130 19 -+- RBpgiti 

30 130 16 12/0.7 Stgndgi 

30 130 15 -/- Rgpgiti 

10 220 42 14/0.7 HPA 

10 280 45 -+- Rgpggti 

25 220 36 14/0.7 HPA 


44106 

4410R 

44126 

4412R 

44506 

4450RE 

44526 

4452RE 


100 19 10/1.1 
100 18 -I- 
100 19 10/1.1 
100 18 -/- 
175 34 12/1.1 


MODEL 141OG 


MODEL 14506 


All implingts (non-rpti) an liagar. all-madg with lully 
automatic T/R switching and PTT capahlllty. Thg rgcgln 
pnamps usg GaAs FET davicBS ratad at .5 dR NF with -1-18 
d8m 3rd ordar IP. LPA. Standard and HPA amps an 
httgrmittgnt duty dasign sultahls lor hasB and mohlla 
opgntion. Rapaatgr amps an continuous duty, class C. 
Amplifier capabilities: High-powor, narnw or wido- 
hand; 100-200 MHz 225-400 MHz 1-2 GHz Mlltary 
(281), CommordaL gtc.- consult fKtory. A comploto lino ol 




IT’S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS—AND BEYOND 
Morse Code teaching software from GGTE Is Ihe 
nost popular in the world—and for good reason. 



analyze and convert text to code for addition¬ 
al drills. 

Gel the software the ARRL sella and uses to create 
their practice and teat tapes. Morse Tutor Advanced 
Edition la approved for VE exams at all levels. Morse 
Tutor is great—Morse Tutor Advanced Edition Is even 
better—and It's In user selectable color. Order yours 


For all MS-DOS computers (Including laptops). 
Available at dealers, thru OSTor 73or send <29.95 

> - $3 S&H (CA residents add 7.75H tax) to: 

GGTE, P.O. Box 3405. DepL MS. — 
Newport Beach, CA 92659 
Specify 5W or 3V5 Inch disk 
(price Includes 1 year of free upgrades) 


7S 
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THE RF CONNECTION 

-specialist in RF CONNECTORS AND COAX" 


83 822 
PL-259/ST 
UG-175 
UG-176 


UHF Ma«c Phenolic. USA mac 
PL-259 Phenolic. Amphenol 
PL-259 Teflon. Amphenol 


Reducer for RG-59&MINI8 
N Male RG-8.213,214, large body 
NMale Pinfor 9913,9086,8214 
fits UG-21D/U&UG-2 IB/UN’s 
N Male for RG-8 with 9913 Pin 
NMatc (orRG’8 with 9913 Pin 
N Male to SO-239. Teflon USA 
N Female to PL-259. Teflon USA 


UG'83B/U 

■THIS LIST REPRESENTS ONLY A 
FRACTION OF OUR HUGE INVENTORY ' 

THE R.F. CONNECTION 
213 North Frederick Ave. #11W 
Gaithersburg, MD 20877 

ORDERS 1-800-783-2666 
INFO 301-840-5477 FAX 301-869-3680 

PRICES DO NOT INCLUDE SHIPPING 
PRICES SUBJECT TO CHANGE 
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Radio Shack HTX 

Continued from page 33 

be glad to hear from you if you need more 
information, or if you would like to join," is the 
comment in the first part of the book. A page 
and a half is devoted to the legalities of run¬ 
ning this unit with the proper Technician Class 
license or higher. The League official who 
wrote this section did a nice job of making it 
absolutely clear that there is no problem with 
owning a set and using it on receive without a 
license, but to transmit you must have a cur¬ 
rent Technician Class license or higher. 

For the beginner operator, the little rough 
spots in the operation of the set will probably 
go unnoticed. However, to the seasoned 2 
meter ham, the most noticeable "bump" in 
the relatively smooth-operating receiver is the 
“thunk” every time a keystroke is entered for 
frequency selection, and the unmistakable 
quick-drop of the PLL circuit every time you 
manually rotate the top knob up or down the 
band. In fact, the receiver drops out complete¬ 
ly—even on open squelch—if you rotate the 
top knob too quickly searching for signal activ¬ 
ity. I like to manually spin through the frequen¬ 
cies, looking for activity, but on the HTX-202 if 
you do this too rapidly you'll zip right by some¬ 
one transmitting just feet away. It's also an¬ 
noying to have the receiver gate each time you 
are homing in on a signal in the 5 kHz step 
mode. Every time you rotate the top knob the 
receiver goes "thunk." This is confirmed visu¬ 
ally by the drop-out of the signal strength indi¬ 
cation and the busy LCD prompt each time 
you rotate one click on the top knob. 


But what a receiver! I took the HTX-202 to 
several areas of intense high-band RF satura¬ 
tion and it outperformed every other hand¬ 
held receiver around for sensitivity, selectivity 
and out-of-band rejection. I couldn't believe I 
was listening to the audio out of a handheld! 
Ed Juge W5TOO of Radio Shack is absolutely 
correct; This receiver, on a big outside anten¬ 
na or a little rubber ducky, may outperform 
much larger mobile units for out-of-band sig¬ 
nal rejection. 

The little green illumination behind the LCD 
screen was not good enough for easy viewing 
of the center of the display at night. Two little 
grain-of-wheat bulbs at each end of the screen 
are just not enough for a screen this large. 
During the daylight, the LCD numbers and 
prompts were adequately clear. 

On the top of the unit are jacks for a speak¬ 
er, mike, and 12-volt DC input. My ICOM and 
Yaesu hand-held remote microphones 
plugged right in and worked great with the 
HTX-202.1 plugged the unit into my TNC, and 
the levels were fine. Switch time was just like 
my other handhelds until I engaged CTCSS 
encode. This caused the transmitter to hang 
for that one additional second. 

The 12-volt plug uses the more-common 
positive center connection. There is a little 
diagram on the top of the unit, too. I am glad 
Radio Shack stayed with the center positive 
because the recessed center receptacle 
keeps your 12-volt DC cord from accidentally 
shorting out when it bangs against something 
metal on your vehicle. And, as with all hand¬ 
helds, if you have an aggressive alternator 


you may need to install a series alternator line 
filter to keep the noise out of your transmitted 
and received signals. 

A little rubber plug assembly keeps every¬ 
thing covered up when you are not using the 
accessory jacks on the top. It also gives the 
traditional BNC-type rubber ducky a nice tight 
fit when you screw it on top of the HT. 

The published specifications agree with the 
performance of the transceiver. In some cas¬ 
es, the transceiver did a little bit better than 
the specs. And, while it’s important to review 
published specs, there is no better test of a 2 
meter walkie than to take it up close to a re¬ 
peater site and see whether or not the receiver 
continues to perform. On this set, receiver 
performance was excellent except for the 
"thunk” of the PLL circuit and the typical low- 
cost squelch circuit that either chops on, 
chops off, or chatters at a marginal signal. 

For the beginner or seasoned ham, the 
HTX-202 is a terrific value in performance and 
included encode/decode/pager features. Its 
straightforward operation can be figured out 
easily, even without the instruction book, for 
basic frequency entry. It takes some time to 
get into the menu to find the encode capabili¬ 
ties, and to turn off the decode function that 
immediately clamps the receiver when you 
engage tone squelch, but a few seconds of 
reading the book gets you on the air quickly. 

This is Radio Shack's first 2 meter hand¬ 
held, and they did a remarkable job to get It out 
in the marketplace for under $260, an almost 
unheard of price for a full-featured 2 meter 
hand-held transceiver. B 


^ notch filter that automatically removes multiple heterodynes! 
Introducing the NF-60 Automatic DSP Notch Filter from IPS. 
IPS now offers two interference reduction products using Digital Signal Processor technology; 


Use our new NF-60 to knock out 
all heterodynes and tune-ups. 

The NF-60 is an automatic DSP audio 
notch filter that connects to the audio 
output of your receiver or transceiver 
and includes a built-in speaker amp. It 
automatically removes tones which last 
longer than a few milliseconds, so it 
knocks out Tune-Ups. CW and RTTY. 
And it isn't limited to removing ju.st one 
tone as are conventional notch filters. 



IPS' new NF-60 Notch Filter. 


Use our NIR-10 if you're troubled 
by more than just heterodynes. 

The NIR-10 is a Noise/QRM Reducer 
for SSB VOICE. This unique device 
contains white noise reduction, variable 
bandpass filtering and automatic notch 
modes. It reduces noise and removes 
heterodynes occuring in the presence of 
speech. Real-Time Digital Signal Proc- 
e.ssing (DSP) using a 40 MHz DSP chip 
makes this possible. 


NF-60 Introductory Price: $149.95. NIR-10: Still $395. 

For 115 VAC to 12VDC Adapter add $12. Charge to MasterCard or Visa. Allow 1 week for personal checks. COD additional. 
We pay surface shipping in the Continental United States. NC residents add 6 % sales tax. 


JPS Communications, Inc. toll free order line i-800-533-3819 

P.O. Box 97757 Raleigh, NC 27624 Technical Info 1 -919-790-1048 FAX 1 -919-790-1456 
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Number 12 on your Feedback card 

Hams with class 


Carole Perry WB2MGP 

P.O. Box 131646 

Staten Island NY 10313^0006 

Kids Are Talking 

One day, three years ago, Gordon 
West WB6NOA and I were on 10 me¬ 
ters discussing ways to get more 
youngsters on the air. We found 
ourselves In a piie-up with other hams 
who agreed It would be a great Idea to 
get schools across the country all 
linked up on 10. 

So began the CQ All Schools Net 
every Tuesday and Thursday. Gordon 
and I are always encouraging teachers 
to get their students on the air with 
other kids all over the world. It's simply 
one of the most exciting ways to spark 
children's interest In their world. 
Please remember to join us at 17:30 
UTC on 28.303 MHz. 

Gordon West WB6NOA 
Guest Editorial 

Hand the mike over to a student and 
hear the excitement as they say their 
name and QTH over the airwaves. It is 
this type of live amateur radio demon¬ 
stration that makes for a very lasting 
positive impression of what ham radio 
is all about. Remember the first time 
you talked over the ham radio mike? 

You can see the excitement in every 
one of Carole Perry's students when 
she hooks up with a new station on the 
CQ All Schools Net ahd puts another 
young student on the air for the first 
time. "You should see their faces light 
up when it's their turn to talk!" she 

You should hear the excitement of 
those students on the air at the other 
end of the circuit! And thanks to over 
400 10 meter transceivers donated by 
Uniden in a "Schools on 10 Meiers" 
program Inaugurated by Don Stoner of 
National Amateur Radio Association, 
kids all over the country are catching 
the excitement of what ham radio is all 
about. 

But whether you're teaching a class 
for kids or adults, you will need plenty 
of "props and gags" to keep your 
teaching program exciting. 

There is nothing worse than watch¬ 
ing a video with "talking heads." 
Wouldn't it be boring to watch the news 
and never see any live reports from the 
scene? And wouldn't it be dull to teach 
an evening ham radio class and never 
give your students anything more than 
talk, talk, talk? 

As an example of "ham radio demos 
and gags" that students always seem 
to remember, here are some of my best 
demonstrations as they relate to the 
nine FCC topic areas of amateur radio 
licensing. These can work in any grade 
class—from Novice to Extra! 

Rules, Regulations, 
and Operating Procedures 

I play a tape recording of an actual 
amateur radio emergency call from a 
sinking boat. I have students tune into 
the airwaves and identify CW, RTTY, 
and packet. I have students operate 
third party. I show them an actual No¬ 


tice of Violation and have them look up 
FCC rules after I give them an FCC 
Part 97 section number. 

I tune a radio into signals, and have 
everyone write down the Q codes they 
hear, and the meaning of those Q codes. 

I let students rate RST signal reports 
from transmissions they hear over the 
air. I tune into a repeater and make a 
call. I run a low power laser beam down 
through some tables to illustrate VHF 
signal blocking and reflections. Finally, 

I make an autopatch call. 

Radio Wave Propagation 

I use the laser beam to bounce sig¬ 
nals off of a mirror on the ceiling to 
demonstrate the ionosphere. I bounce 
Smurf balls off the ceiling to further 
demo skip. I use a prism to illustrate the 
refraction of different wavelengths. I 
tune into WWV for the solar activity 
report and let students write down the 
figures they hear. 

Amateur Radio Practice 

I pass around equipment destroyed 
by lightning. I Illustrate ground foil and 
braid by letting students actually feel 
the materials. We examine a ground 
rod. We spark a charged capacitor to 
illustrate the importance of staying 
away from capacitors in power sup¬ 
plies. We pass around a nylon safety 
belt, and an old leather safety belt, and 
caution students to stay away from brit¬ 
tle leather belts. I pull sparks off of an 
HF antenna to illustrate the hazards of 
RF burns. I transmit and receive Inter¬ 
ference on my PA system, illustrating 
overload. A simple oscilloscope can il¬ 
lustrate harmonics. 

Electrical Principles 

I short-circuit a #18 jumper lead to 
illustrate the necessity of fuses, and 
light a small, 12 volt light bulb to Illus¬ 
trate the tough topic of frequency, 
wavelengths, and bands, I unroll a 
30-foot, cut-up chart from the Govern¬ 
ment Printing Office illustrating the 
electromagnetic spectrum. I use fluo¬ 
rescent yam which attaches the wall 
chart to various pieces of ham radio 
and home electronic equipment on the 
demonstration table. Finally, I sweep 
the audio spectrum with my code oscil¬ 
lator to allow students to hear audio 
frequencies. 

Components, Signals, and Circuits 

I pass around resistors, capacitors, 
and demonstrate the one-way continu¬ 
ity of diodes. I have students Identify 
various switches, transistors, and 
tubes which 1 also pass around. The 
whole idea here is to ensure that stu¬ 
dents actually touch and feel of every 
single component we talk about in 

I bring in stripped down radios and 
have students identify different sec¬ 
tions within the radio. They identify the 
transmitter, receiver, TR switching. IF. 

Students hold a fluorescent light 
tube near a 100 watt energized mobile 
antenna. They see how quickly RF 
travels through the air. They watch the 


tubes flicker as we modulate SSB. and 
stay solid during double sideband with 
carrier. They watch it flash on and off 
with CW. and see it remain solid with 
HF FSK. We also tune into signals with 
key clicks, hum. and instability problems 

Antennas and Feedllnes 

We bring in dipoles, yagis, quads, 
and loops. We demonstrate an anten¬ 
na tuner by hooking up to a trash can 
sitting on a chair outside, and running it 
against a sewer pipe ground. We fur¬ 
ther demonstrate the tuner’s capability 
by loading Into a Schwinn bicycle, a 
crutch, and even a juicy pickle, show¬ 
ing that even the latter will radiate a 2 
meter signal. 

Next, we put the pickle onto closely- 
spaced pins hooked up to 110 VAC 
through a code keyer. Depress the 
keyer, and the pickle Instantly lights 
up yellow and orange, and fizzles and 
smokes, demonstrating what an old 
spark-gap transmitter may have sound¬ 
ed like, and maybe even smelled like. 

Finally, we illustrate coaxial cable, 
parallel conductor feedllnes. and twin- 
lead, and talk about their advantages 
and disadvantages by actually lighting 
up light bulbs at the opposite end of the 

For every hour of classroom Instruc¬ 
tion, I schedule at least one live demon¬ 
stration. Both the young and old appre¬ 
ciate any crazy demo, and the more 
bizarre you get (like roasting a pickle 
on 110 volts), the better they will re¬ 
member the particular relationship you 
were illustrating. 

Always observe safety precautions 
when doing any type of demo that uses 


any amount of voltage or RF. Always 
ask if there is someone in the ground 
that has a pacemaker, and caution 
them to stay away from any transmit¬ 
ting mobile antenna. Have students 
wear protective eye gear when snap¬ 
ping off a charged capacitor or energiz¬ 
ing something as simple as an automo¬ 
bile 12 volt light bulb. 

Always have plenty of props at every 
class session. Even overhead trans¬ 
parencies and color slides can be ef¬ 
fective, coupled with "the real thing" 
to further illustrate the transparencies. 
Incidentally, the ARRL has a terrific 
collection of color slides in their educa¬ 
tional library, and you should contact 
Rosalie White at the ARRL to become a 
registered instructor to qualify for a 
loan of these excellent slides describ¬ 
ing circuits, emissions, antenna, and 
other electrical principles. 

Classic Ham Class Demos 

Do you have a classic ham class de¬ 
mo that students talk about for days 
and weeks after class is over? If so, 
write us here at 73 Magazine . and we'll 
share your show-and-tells with fellow 
instructors. 

Finally, have as much fun as we do In 
leaching ham radio to new students. 
Laugh along with the kids when a demo 
goes up in smoke, or doesn't work at 
all. The class will have fun just helping 
you try to get it off the ground. 

Giving your students more than just 
talk, talk, talk will make your upcoming 
ham class an outstanding success. Be 
sure to tune us in on 28.303 on Tues¬ 
days at 17:30 hours Zulu. We hope to 
hear your class on the air soon. H 



Photo A. Gordon West WB6NOA assists Kenny, a student, during the CO All 
Schools Net from I.S. 72. 



Photo B. Left to right: Ed KA2TXL. Carole and Gordon, during Gordon's visit to 
Carole's class. 
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Askkaboom 


Michael GeierKBWM 
®73 Magazine 
Forest Rd. 

Hancock NH 03449 

Receivers: 

What Makes Them Tick 

In the very early days of radio, all 
participants were hams In the truest 
sense. They were experimenting to de¬ 
velop a new and very exciting technolo- 


The Tech Answer Man 

day. You could make your sparks on an 
automotive coll and hear them perhaps 
a mile away. Heck, that was farther 
than you could yell, so it began to look 
like a useful thing. But pretty soon a 
new problem arose; there were lots of 
sparks on the air, and they were begin¬ 
ning to Interfere with each other. That 
was caused by two things. 

First, the nature of spark transmis¬ 
sions was wideband. Plenty of energy 


ed, but the technique had big draw¬ 
backs. Some of that regenerated sig¬ 
nal went back out the antenna, so 
every receiver was also a transmitter! 
And a wideband transmitter at that. 
The amount of interference superre¬ 
gens generated was tremendous. Al¬ 
so, that phenomenal increase in sensi¬ 
tivity was not accompanied by a similar 
increase in selectivity, so once again 
you had a very sensitive radio which 
picked up lots of garbage. 

Finally, the regenerative process 
caused a loud "whoosh” noise when 
signal levels were low, not unlike the 
sound of a modern FM receiver with its 
squelch open on a vacant channel. It 


are many variations on it, the basic 
scheme remains the same, whether 
the set is a "walkperson” stereo or a 
satellite receiver. In the remainder of 
this series, we’ll examine the different 
points of the superhet in some detail 
and explore the tradeoffs required in 
their designs. But for now, let’s take a 
look at the structure of the design and 
its reason for being. 

The Antenna Bone's 
Connected to The... 

Like all receivers, the superhet starts 
with a tuned circuit at the antenna. Ac¬ 
tually, in some modern, frequency-syn¬ 
thesized designs, that isn’t true any¬ 



lution. In this multipart series, we’ll 
look at the development of radio re¬ 
ceivers and at what makes a receiver 
good, bad or ugly. Let’s start with a 
little history: 

Being Detected 

Radio reception consists of two pro¬ 
cesses: First you must detect the pres¬ 
ence of the signal, and then you must 
decode the intelligence impressed 
upon it. In the earliest modulation 
mode, Morse code, both elements 
were performed by the same compo- 


own knob for tuning it to frequency. It 
wasn’t a bad system, but it required 
tuning three or more knobs every time 
you wanted to change the station; it 
was hardly what we’d want to call 
"user friendly." And it still wasn’t 
great. 

Around and Around 
Even the TRF had its sensitivity lim¬ 
its. By the time of its development, 
broadcasting of music and voice had 
begun, and people were hungry lor 
something to listen to. Believe it or not. 


designers strived to create as much 
radio from as lew parts as possible. 
One clever arrangement was the reflex 
receiver. 

In this design, the RF amp tube was 
made to do two jobs at once. Through 
the use of a few resistors and caps, it 
was frequency multiplexed (although 
the term would have been alien to 
those who conceived the idea). The RF 
was fed through it and then detected. 
The detected audio was then led back 
through the same tube via a low pass 
filter. Because of the wide separation 


one of two things; Either you have a lot 
of the signal you want and little else, or 
you have a broad range of signals from 
the entire band. It really doesn’t mat¬ 
ter, because most of the selectivity is 
achieved later on down the signal path. 

Mixing It Up 

Back when Armstrong employed it, 
the concept of a mixer must have been 
novel. A mixer has an important char¬ 
acteristic; It must be nonlinear. If you 
pass two signals together through a 
linear stage, their waveforms will add 



48 73 Amateur Radio Today • February, 1992 


















































Five-component wideband amplifier 


tors at each end of the board, I installed the 
standoff insulators. I then soldered the chip 
capacitors in place with great care—they are 
small. 

Next. I mounted the MAR-8. First I bent 
pins 2 and 4 down so they touched the copper- 
clad board (ground), then I soldered them to 
the board. Pins 1 and 3 were bent straight out 
to span between the standoff insulators which 
support the input and output capacitors. Then 
they were soldered in place. 

After this, I slipped the ferrite (or pow¬ 
dered iron) bead over the resistor lead nearest 
to pin 3 of the MAR-8.1 soldered this lead to 
the standoff insulator connected to pin 3 of 
the MAR-8. The other end of this resistor was 
connected to another standoff insulator and 
became the attachment point for the +12 volt 
supply. Incidentally, the size of the resistor is 
chosen to provide approximately 36 mA to 
the MAR-8. The data sheets recommend 111 
ohms, but I used 120 ohms because that is 
what I had on hand. The data sheets also 
recommend a 1 (iF capacitor from the 4-12 
volt point to ground if erratic behavior is 
experienced. My amplifier did not need this 
capacitor. 

Figure 1 shows the schematic for the ampli¬ 
fier. Figure 2 gives a pictorial representation 
of how the amplifier was assembled. 

Photo A is a close-up picture of the device. 
The length of the little enclosure is about 
1-1/2" inside of the box. It is about 1/2" wide 
and about 5/8" deep. In this view the sides of 
the box have been removed to show the com¬ 
ponents. MAR-8 can be seen in the center. 


Continued from page 12 
Afterltested the amplifier, I cut three more 
pieces of copper-clad board and enclosed the 
device by soldering the three pieces together 
to form a box. I have used the amplifier for 
about six months now with good results. B 


Parts List 

Qty. Device 

1 MAR-8 

2 100 pF chip capacitors 

1 120 ohm resistor 

1 ferrite bead 

2 chassis mount female BNC 
connectors 

5 insulated standoffs 
Misc: Box (made out of PC board 
material). 

Parts Sources 

MAR-8; Mini-Circuits, Box 350166, 
Brooklyn NY 11235-0003; phone (718) 
332-4661. 

100 pF chip capacitors & resistor; Mini 
Circuits, or DIgi-Key, 701 Brooks Ave. 
South, P.O. Box 677, Thief River Falls 
MN; (800)344-4539. 

RF Bead; Amidon Associates, P.O. 
Box 956, Torrance CA 90508; phone 
(213)763-5770. 

BNC connectors; Radio Shack stores. 



^ Your Ham Dollar Goes 

Further At ... 

CALL OR WRITE FOR SPECIAL QUOTE 

CALL US 
NOW! 




In 1937, Stan Burghardt (WOIT). because of his intense interest in 
amateur radio, began selling and servicing amateur radio equipment 
in conjunction with his radio parts business. We stand proud of this 
long-lasting tradition of Honest Dealing, Quality Products and 
Dependable ■S-E-R-V-l-C-E"! 

Above all, we fully intend to carry on this proud tradition with even 
more new product lines plus the same “fair" treatment you’ve come 
to rely on. Our reconditioned equipment is of the finest quality with 30, 
60 and even 90-day parts and labor warranties on selected pieces. 
And always remember: 


WE SERVICE WHAT WE SELL — 


AEA 

Alinco 

Ameritron 

Amphenol 

Ampire 

Antenna 

Specialists 

Astron 


B & W 
Belden 
Bencher 
Bird 

Butternut 

Centurion 

CES 

Cushcraft 


Daiwa 

Hustler 

Kantronics 

Kenwood 

Larsen 

MFJ 

Mirage/KLM 

Mosley 


Palomar 
Radio Callbook 
Ritron 
Rohn 

Telex/Hygain 

Ten-Tec 

Unadilla/Reyco 

Yaesu 


"AMERICA'S MOST RELIABLE AMATEUR RADIO DEALER" 

SELL-TRADE 

New & Reconditioned 

Ham Equipment 

Call or Write Us Today For a Quote' 
and Honest 


r latest Bulletin/Used Equipment List. 



Watertown, SD 57201 
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It's easy and fun with the NARA Educa¬ 
tion Package. You get Don Stoner's Ham 
Radio Handbook, IBM or Macintosh com¬ 
patible software to test your knowledge 
after you have studied the book: a com¬ 
plete list of Contact Volunteer Examiners, 
the FCC Rules and Regulations for ham 
radio, a copy of Amateur Radio—King of 
Hobbies, plus a bonus copy of our month¬ 
ly journal. The Amateur Radio Com¬ 
municator. The NARA Education 
Package is only S29.95 for the IBM or 
$49.95 for the Mac version (3.00 S&H). 


™ OI//OOFF 

WALLCOVERINGS 

ANY BOOK 

ALL WALLPAPER 

ANY BOOK SEEN ANYWHERE 

• Ail 1st Quality 

• Instant Price Quote 

• Free Freight 


To OU/OoFF 

WINDOW BLINDS 

ALL MAJOR BRANDS 
ALL STYLES 

• Verticals 

• Pleated Shades 

• Horizontals 

• Roller Shades 

• Mini-Micro 

• Real Wood 

• Mini Blinds 


16541 Redmond Way, Suite 232 
Redmond, WA 98052 
Telephone Free 1-800-GOT-2-HAM 


NO UPS CHARGES 
NO SALES TAX (Except Ml) 

SAME DAY PROCESSING 

ALL 1ST QUALITY _ 

DEAL DIRECT AND SAVE 
VISA AND MASTERCARD ACCEPTED 
KNOWN FOR LOWEST PRICES 

SHOP AT YOUR LOCAL STORE AND CALL FOR PRICE 

1 800 521-0650 

POST WALLCOVERING DISTRIBUTORS, INC. 
HOURS: MON.-FRI. 9-8:00 SAT. 9-6:00 E.S.T. 
FOR YOUR CONVENIENCE — FAX 313 338-7943 
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Hamsats 


NumberlSon your Feedback card 


Amateur Radio Via Satellite 


Andy UacAWster WA5ZIB 
14714 Knightsway Drive 
Houston TX 77083 

Space Symposium and More 

The 1991 AMSAT Annual Meeting 
and Space Symposium was held at the 
Los Angeles Airport Hoiiday Inn from 
November 8-10, Over 200 satellite en¬ 
thusiasts from around the world attend¬ 
ed. A thousand miles to the east, the 
Houston Ham Convention hosted Mir 
cosmonaut Musa Manarov U2MIR/ 
UV3AM, Boris Stepanov UW3AX and 
several American astronauts. For par¬ 
ticipants in both locations, It was a 
great weekend. 

The Russians Were Here 

Thanks to the efforts of Jim Carmody 
NN50. the Texas DX Society, and 
past AMSAT President Vern ”Rip” 
Riportella WA2LQa, arrangements 
were made to bring Musa and Boris to 
Houston for the yearly convention. 
Musa has spent more time in space 
than most cosmonauts and has logged 
many hours on 2 meters talking and 
running packet from the Soviet Mir 
space station. He has been involved 
with the aircraft and space communi¬ 
cations business for nine years, and 
is currently involved with space station 
simulations at the Baikonur Cosmo¬ 
drome to help with any situations that 
may occur onboard Mir during day- 
to-day operations. When not in space 
or pursuing other activities, he is ac¬ 
tive on packet and 2 meter voice in 
Moscow. 

During Musa's time in Mir, the Unit¬ 
ed Nations requested that he observe 
and record pollution caused by the oil- 
well fires in Kuwait. He brought these 
videos and more to Houston. 

Musa came to Houston on the 
Wednesday before the ham conven¬ 
tion. On Thursday evening he had a 
chance to meet with Payload Special¬ 
ists Ron Parise WA4SIR and Sam 
Durrance of STS-35. along with Marti 
Laine OH2BH.the Project Coordinator 


of the recent ZA1A DXpedition to 
Albania, and several NASA hams and 
Texas DX Society members. Musa, 
eight astronauts, and Boris (who was 
delayed in Paris) got a VIP tour of 
the Johnson Space Flight Center on 
Friday. 

Starting on Saturday, a joint pro¬ 
gram at the Houston Ham Conven¬ 
tion with astronauts Ken Cameron 
KB5AWP and Steve Nagle N5RAW 
went very well. Ken and Musa talked 
about their attempted QSO between 
STS-37 and Mir. While Musa was striv¬ 
ing to make radio contact with the as¬ 
tronauts on 2 meters, the shuttle crew 
was watching through the window as 
Mir passed by. Unfortunately this was 
the same window that normally was 
home to the astronauts' VHF antenna. 
Although STS-37 was heard on Mir. 
and Mir was hoard by the astronauts, 
the complete two-way contact was not 
quite successful. Future attempts will 
undoubtedly occur when the next 
Shuttle/M/r opportunity comes along. 
STS-45 this spring might be a good 
possibility. 

The Houston gathering eagerly 
watched Musa's video tapes of activi¬ 
ties on Mir and the Kuwait fires. There 
were also opportunities to got auto¬ 
graphs from Musa before his departure 
for Newington and a visit to the ARRL. 

Back in L.A. 

The AMSAT activities in Los Angeles 
began at high noon Friday, November 
8th. Two concurrent seminar sessions 
were held that afternoon. One was the 
AMSAT and ARRL Education Work¬ 
shop, chaired by Rosalie White 
WA1STO of the ARRL. Several topics 
were covered, all with the common 
theme of satellites in education. 

The parallel program started with 
the presentation of a paper by Peter 
Goldman and Brent Helleckson on the 
efforts of the Deep Space Exploration 
Society (DSES). Approaching DSES 
from an amateur point of view, they 
discussed using 18 meter dish anten¬ 


Pholo B. AMSAT Director and Vice President of Engineering Jan King WSGEY 
compared features of the proposed Phase-3-D spacecraft with previous hamsats. 


nas located in Colorado tor deep space 
craft data reception and radio astrono¬ 
my 

Then AMSAT Director Dr. John 
Champa K80CL discussed the Solar 
Sail program of the World Space Foun¬ 
dation. The World Space Foundation 
would like to see spacecraft developed 
to travel between the planets, powered 
by giant sails using the pressure of 
photons from the sun. For more infor¬ 
mation on this program, refer to Project 
Solar Sail, edited by Arthur C. Clark. 

Dennis Wingo KD4ETA and Cheryl 
Bankston KD4FPH provided an update 
on SEDSAT 1, a microsat-class satel¬ 
lite potentially flying as a secondary 
payload as part of NASA's Small Ex¬ 
pendable Deployer System (SEDS) 
flight demonstration project. SEDSAT 
1 would be placed in a circular orbit 
with a moan altitude of 730 km at 39 
degrees inclination. Several amateur 
radio systems for analog and digital 
communications would be included 
with an array of scientific experiments 
to study orbital mechanics, the dynam¬ 
ics of tethered satellites, and remote 


Joe Kassor W3/G3ZCZ discussed 
the use of gateways between terrestrial 
amateur radio operators and satellite- 
based communication systems in the 
21st century. Representatives of 
Weber State University presented in¬ 
formation on recent Webor-OSCAR-18 
efforts and told of the proposed Astro¬ 
naut-Deployable Satellite (ADSAT) 
program. Dan Schultz N8FGV pro¬ 
posed a radio astronomy experiment 
for the new Phase-3-D satellite or the 
solar sail. 

In the hotel lounge, videos of the new 
"Amateur Radio in Space" production 
(available from the ARRL) were shown, 
along with John Fail (KL7GRF)'s tapes 
of the CE0ZZZ (Juan Fernandez Is¬ 
land) and XF4L (Revilla Gigedo Island) 
satellite DXpeditions. 

Saturday morning started with a wel¬ 
come from AMSAT Executive Director 
and Chairman of the Board of Directors 
Doug Loughmiller K05I. Ho was fol¬ 
lowed by Brooks Van Pelt KB2CST 
with a description of the development 
of applications for the DSP-12 Termi¬ 
nal Node Controller (TNC). 

AMSAT Director Dr. Bob McGwior 
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N4HY continued with an in-depth de¬ 
scription of the myriad difficuities en¬ 
countered by ground control stations 
working with DOVE-OSCAR-17 and its 
digital voice system. Problems con¬ 
trolling DOVE have been compounded 
by the apparent failure of a capacitor in 
the satellite’s S-band (2.4 GHz) trans¬ 
mitter. making these signals unusable 
by stations attempting software up¬ 
loads—even those employing ad¬ 
vanced digital signal processing sys¬ 
tems. Efforts continue and optimism is 
high since most of the satellite's sub¬ 
systems are performing quite well. 

AMSAT President Bill Tynan W3XO 
presented findings on the successes of 
the Shuttle Amateur Radio Experi¬ 
ments (SAREX) in 1991. With STS-35 
and the all-ham crew efforts of STS-37 
now history, he provided insight into 
future efforts with the voice-only pro¬ 
posals for STS-4S and more elaborate 
configurations later. 

AMSAT Director and Vice President 
of Engineering Jan King W3GEY be- 


not Including the solar panel "wings." 
A full-scale model was on display at the 
hotel. The program will be the most 
ambitious amateur radio activity to 
date. Organizations from over 12 na¬ 
tions are involved in the funding, plan¬ 
ning and building. The cost of the pro¬ 
gram will be several million dollars. 
Launch is scheduled for the latter half 
of this decade on an Ariane 5 rocket 
from French Guiana. 

Jan discussed some of the possible 
physical and electronic configurations 
that have been studied by the interna¬ 
tional group of satellite designers. He 
also provided details on the potential 
coverage and expected uplink signal 
levels needed to access the satellite. 
Using a matrix of several uplink bands 
coupled to different downlink frequen¬ 
cies, operation will be possible from HF 
through the microwaves. The available 
power levels on the spacecraft will be 



OSCAR 13 in 1996 due to solar and 
lunar forces). 

Ed Krome KA9LNV described his 
low-cost Mode-S equipment for 
OSCAR 13 operation. Mode S uses a 
70 cm uplink coupled with a 2.4 GHz 
downlink. Although this combination 
may seem difficult to use, Ed’s efforts 


ceiver. This arrangement is cheaper 
than a Mode-L (23 cm up and 70 cm 
down) ground station which needs 
power or high gain antennas on 1269 
MHz. Mode S promises to become a 
primary mode on future hamsats. 

John Champa K80CL gave a talk on 
motion and color video via Phase-3-D. 
His proposal is to use Amateur Digital 
Video (ADV) instead of standard Ama¬ 
teur Television (ATV) on the future 
satellite. A few years ago this idea 
was considered beyond the scope of 
amateur activities. Today it is quite 
possible due to the advent of new 
video compression techniques and 
high-speed modems. John showed 
tapes depicting the results of different 
compression methods on moving 
video scenes and pointed out the 
potential bandwidth savings encom¬ 
passed by these systems. Data speeds 
as low as 19.2 kbps can be utilized 
for video, although higher speeds like 
56-64 kbps provide better results with 
current technology. Hundreds of hams 
are active on UoSAT’s 14 and 22 at 
9600 bps today. It is not difficult to 
Imagine relatively inexpensive equip¬ 
ment available for higher speeds when 
Phase-3-D is launched five years from 
now. 

AMSAT Director Dr. Tom Clark 
W3IWI told of "Chaos, The Eccentric¬ 
ities of Eccentric Orbits.” A few years 
ago. it was noted that OSCAR 13 was 
coming out of orbit. Since the satel¬ 
lite’s perigee, or low point of its ellipti¬ 
cal orbit, is far above any atmospheric 


1200 bps since launch but are capable 
of 4800 bps. Efforts are underway to 
test the higher-speed capabilities and 
to develop more spacecraft with 9600 
bps like UoSATs14and22. 

Martin Davidoff K2UBC, author of 
The Satellite Experimenter's Hand- 
book, provided insight to the proposed 
AMSAT MARS-A Experiment. While 
Phase-3-D is shown to be 10 feet 


other payloads on its flight is located, 
Is vacant. The MARS-A program pro¬ 
poses to build an amateur radio inter¬ 
planetary probe that will fit in the 
center of the adapter cone and ulti¬ 
mately send the probe into an orbit 
around the planet Mars. Martin pointed 
out that the mission is possible, but 
there are some serious questions 
concerning its feasibility. They include 
designing, constructing and con¬ 
trolling an interplanetary spacecraft. 
Power for the onboard systems and a 
viable propulsion system are other key 
considerations. The program is an 
exciting one, but the pool of amateur 
radio satellite builders around the 
world is limited and the efforts toward 
Phase-3-D could easily require all their 
time and energy. 

Talks on weather satellite imaging 
(by Jeff Wallach N5ITU), Volunteers in 
Technical Assistance (VITA) opera¬ 
tions via U-0-22 (by Mark Oppenheim 
KD6KQ), satellite telemetry consider¬ 
ations (by Joe Kasser W3/G3ZCZ), ac¬ 
tivities with the Soviet Space Exhibit in 
Fort Worth, Texas (by Keith Pugh 
WSIU), and a description of the Univer¬ 
sity of Surrey satellite program (by Mar¬ 
tin G7DQE) completed the Saturday 
symposium agenda. The day finished 
with the AMSAT Annual Meeting, the 
President’s report to the membership, 
a gourmet buffet dinner, awards pre¬ 
sentations, and the prize drawings. 

Sunday morning began with a begin¬ 
ner’s satellite primer and forum hosted 
by AMSAT Vice President of Reid Op¬ 
erations Mike Crisler N4IFD. A tour of 
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INTERNATIONAL 


Arnie Johnson N1BAC 
43 Old Homestead Hwy. 

N. Swanzey. NH 03431 

Notes from FN42 

I 'm very happy to know that Rod Hal- 
len will continue to report about ham 
activity when he makes his move to 
Pakistan from Kenya, Hopefully, he 
can also get a ham license and operate 
from there even though he has been 
told not to hold his breath. 

Milan Posladshieff LZ2MP has sent 
us the first of hopefully many bits of 
news from Bulgaria. I think you will 
agree with me that his first is a good 
start. 

73 has been receiving quite a bit of 
mail from hams in the USSR who are 
listing OSL services. I have a feeling 
that they will become too numerous for 
inclusion in this column so I will include 
them in the 73 International area on the 
73 BBS for those who wish to use these 

I received an interesting phone call 
from John Young In the Washington, 
D.C., area. He used to be a ham but let 
his license lapse. It appears that ha Is 
an SWLer now. He was listening to 
some CWon 8880kHz and heard three 
amateur callsigns, two from the USSR 
and one from Yugoslavia (of course 
they could be bootleggers). As far as I 
know, that frequency is outside the in¬ 
ternational amateur allotment. I guess 
that there are many hams that get their 
kicks by operating outside the autho¬ 
rized frequencies. It must be the ex¬ 
citement of getting away with some¬ 
thing that is against the rules. But have 
these people really thought about what 
will happen to them it they are caught? 
I have to assume that they have not, or 
if they ha ve. the risk of getting caught is 

Maybe I’m getting fuddy-duddy in 
my old age but I value my ham license 
and the hours of fun that it provides me. 
I have made many friends via the air¬ 
waves, some that I have met and some 
that I will probably never meet face-to- 
face. That is one thing in amateur radio 
that I will never get tired of, the ability to 
meet new friends around our world. 

—Amie N1BAC 

Roundup 

Brazil From Nubio Nunes Revoredo 
for Ari Carstens: Amateurs of Rio de 
Janeiro are planning an amateur radio 
contest during the 1992 World Confer¬ 
ence on Ecology (ECO/92). The con¬ 
ference is sponsored by the United 
Nations. Further information may bo 
received by contacting Mr. Ari Cars¬ 
tens, Unser Nest PO Box 97.109, Nova 
Friburgo 28.601, Rio de Janeiro, 
Brasil, or FAX to PYIRMS/Renate 
(55)21.709.1104 PYIRMS/Renate, or 
Mr. Nubio Nunes Revoredo, Rua Car¬ 
los Pereira Leal, 238, 26285 Nova 
Iguacu, RJ, Brasil. [We will publish the 


dates in this column when we receive 
them. The rules will be published on 
f/ie73 BBS.—Amie] 

Japan From the JARL News: 

7K2 to 7N4 Prefixes 
Japanese callsigns usually begin 
with "J" but, as of April last year, all 
such signs allocated to the Kanto area 
(the area around Tokyo) were used up, 
and as an exception, new callsigns be¬ 
ginning with "7" (7K1 to 7N1) were 
introduced in the area. 

However, as of August this year the 
allocation of callsigns with the prefix 
“7N1" is all but full. To cope with this 
situation, on July 23 the callsign desig¬ 
nation standard for identification of am- 
ateur radio stations was partially 
amended, and the new prefixes of 
"7K" to' '7N4'' have now been allocat¬ 
ed to the Kanto area. (NOTE: The num¬ 
ber of amateur radio stations in Japan 
came to 1,124,018 as of the end of 
June 1991). 

Radio Communications 
Area Opened 

On August 1, a ceremony to mark the 
opening of the Radio Communications 
Section took place at the Communica¬ 
tions Museum, Tokyo, in the presence 
of Mr. K. Sekiya JA5FHB, Minister of 

Hara JA1AN, President of JARL, an 
audience of ministerial officials, and 
the press. Following a congratulatory 
speech by the Minister, the tape was 
cut, and Mr. Suzuki, Chairman of the 
Kanto Postal Services Bureau Ama¬ 
teur Radio Club, JM1YPK, made a 
commemorative QSO with JARL’s 
Sugamo station, JA1YAA. 

The new Radio Communications 


Section will be a permanent exhibit, 
designed especially for young people 
to learn correct amateur radio commu¬ 
nications procedures. 

JARL Youth Visits Shanghai 
A JARL youth team comprised of 11 
members, seven of whom were boys 
and girts aged between 11 and 13 and 
possessing ham licenses, traveled to 
Shanghai from August 8th through the 
13th. 

Led by chief advisor Mrs. Tenkoko 
Sonoda, wife of the late Mr. Sonoda, 
former Minister of Foreign Affairs, the 
team visited a variety of interesting 
places, the foremost being stations 
BY4AA and BY4ALC. The youngsters 
made friends and exchanged greet¬ 
ings with young Chinese people by 
means of amateur radio whenever pos¬ 
sible. It is hoped that the new spirit of 
friendship developed there win be a 
lasting one. 

Japan Amateur Radio 
Development Association 
On August 22, a ministerial sanction 
was accorded and the Japan Amateur 
Fladio Development Association (JARD) 
was established. The Association is 
currently making necessary prepara¬ 
tions to officially assume responsibility 
for the technical standard qualification 
of amateur radio equipment. 

The purpose of this association is to 
contribute to sound development and 
utilization of radio waves, and to pro¬ 
mote amateur radio through technical 
standard qualification of amateur 
equipment under the Wireless Teleg¬ 
raphy Act, handling of applications for 
amateur radio licenses, training of am¬ 
ateur radio operators and cooperation 
and supervision to maintain orderly 
use of amateur radio. 

The address of the organization Is 
Kojima Building, 1-24-3, Sugamo, 
Toshimaku, Tokyo, 170 Japan. 

Also from Japan via Tom KA8ZE: I 
am in the USAF and I have been at 


Photo A. QSL card from Tom KA8ZE. 


Misawa for one-and-a-half years. My 
call has confused many a DXerll I was 
issued this call by the USFJ/AMRS 
(Far East military command) in Yokota, 
Japan, to use while I'm on an air base. 
Thanks and good luck, Tom KABZE. [It 
appears that this can be true of KA2- 
KA8prefixes. Any 2x2callsigns with 
the prefix KA2-KA8 indicates a U.S. 
military call in Japan. The card is so 
nice that I'm including It in the 
column.—Amie] 

USSR From Oleg Y. Latyshev, 
UA6HPR: The High Mountain DX Club 
(HMDXC) has an award program. 
Some of the awards Include: WARO 
(Worked All Russian Oblasts), 5BWARO 
(five-band WARO), WHMS (Worked 
with High-Mountain Station), HMAC 
(Highest Mountains All Continents), 
5BHMAC (five-band HMAC), and 
HMDXCA (High-Mountain DX-Club 
Award). A special streamer “North 
Kavkaz-91'' is given for one contact 
with R6E—high mountain DXpedition 
of HMDXC. QSL cards for R6E go to 
UA6HPR. PO Box 999, Stavropol, 
355044, USSR. 

For more information or to become 
a member of HMDXC, write to: Oleg 
Zhukov, PO Box 410, Kaliningrad-10, 
Moskow obi, 141070, USSR. [A de¬ 
scription of the awards will be placed 
on the 73 BBS under HMDXC Award 
Program.—Arnie] 

AUSTRALIA 

David Horsfall VK2KFU 
PO Box 257 
Wahroonga NSW.2076 
Australia 

Many thanks to those who comment¬ 
ed on my "maiden" contribution in the 
December Issue. It feels odd writing 
this in November [to be in the February 
issue], after already having seen the 
December Issue, but I’m sure I’ll get 
used to this "time warp." 
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Number 17 on your Feedback card 

New PRODUCTS 

Compiled by Hope Currier 



supply which supports simultaneous 
power-on by all devices, a 100 CFM 
cooling fan with a TEMPEST grade 
EMI/RFI filter, emissions-tuned cooling 
inlets, power on/off key switch and 
safety-keyed reset button, top cover 
lock, modular internal bay assemblies, 
short/overload/thermal and no-load 
protection, and mounting rails by Ac- 
curlde. 

For the price and more information, 
contact Bestway Systems, Inc., 999 
Central Park Ave.. P.O. Box 54, 
Yonkers NY 10704; (800) 477-UNIX, 
(914) 968-9491, FAX: (914) 968-9523. 
Or circle Reader Service No. 202. 


Bestway Systems 
is now offering the 
heavy-duty, rack¬ 
mounted Stinger 
chassis. The SCA-1 
is an industrialiy- 
hardened 19" rack- 
mount enclosure, ca¬ 
pable of housing four 
full-height internal ant 
exposed drives. It ca 
half-size active/passive main system 
boards. Constructed of 16-gauge C/R 
clear zinc plated steel, the chassis al¬ 
lows the user to configure a system to 
his/her specifications within a state-of- 
the-art enclosure. The SCA-1 can be 
used to complement repeaters, 
telemetry equipment, controllers, pow¬ 
er amps and power supplies designed 
around the standard 19" form-factor. 
Receivers/transceivers can be con¬ 
trolled using the appropriate DOS soft¬ 
ware. Additional SCA-1 features in¬ 
clude a Mil-Spec 400W 55A power 


COMMUNICATIONS 

SPECIALISTS 

Communications Specialists has 
added another wire harness for direct 
plug-in of their TS-32P CTCSS en¬ 
coder-decoder. These plug-in wiring 
sets can save you considerable time 
when adding CTCSS encode-decode. 
The newest wire harness Is for the GE 
Delta radio (part no. 01-1032), and Is 
priced at $2. It can be added to the 


TS-32P at the time of purchase, or 
retrofitted to existing TS-32Ps. 

Communications Specialists also of¬ 
fers plug-in adaptations of their tone 
products for many other popular ra¬ 
dios. Contact Communications Spe¬ 
cialists, Inc., 426 West Taft Avenue, 
Orange CA 92665-4296; (800) 854- 
0547, (714)998-3021, FAX: (714)974- 
3420. Or circle Reader Service No. 
204. 



OAK BAY TECHNOLOGIES 

The Model PS-101 12-volt power 
strip from Oak Bay Technologies fea¬ 
tures five separate outputs, each indi¬ 
vidually fused, with the ability to handle 
50 amps total (not to exceed 32 volts). It 
provides a complete, easy, safe inter¬ 
face between external equipment and 
a single-source power supply, putting 
an end to cumbersome multiple con¬ 
nections. The strip, 10" wide by 3.2" 
deep by 1.7" high, contains two 30 
amp fuses and three 20 amp fuses, 
along with five feet of eight-gauge cop¬ 


per wire and two ring lugs for connect¬ 
ing to the power supply. The enclosure 
is manufactured from rugged 20- 
gauge steel for exceptional sturdiness 
and vibration resistance. 

The Model PS-101 is available 
through amateur radio dealers for a 
suggested list price of $79.95. For 
more information, contact Oak Bay 
Technologies, %Evelyn Garrison & As¬ 
sociates, 21704 S.E. 35th St, Is- 
saquah WA 98027; (208) 557-9611, 
FAX: (206) 557-9612. Or circle Reader 
Service No. 201. 


J-COM 

The Ventriloquist™ voice keyer and 
audio memory from J*Com is based on 
the recently released ISD series of inte¬ 
grated circuits featuring direct storage 
of analog signals in non-volatile, elec¬ 
trically erasable, programmable mem¬ 
ory. Unlike conventional digital voice 
keyers. Ventriloquist records and re¬ 
produces analog signals directly at a 
rate of 6,400 samples per second, 
achieving a 2.7 kHz signal bandwidth 
with less than 2% THD. The use of 
EEPROM technology means that the 
memory will retain the signal for up to 
10 years without power, unlike RAM- 
based systems. Unlike EPROM-based 
systems. Ventriloquist will erase and 
rerecord directly without the need for 
sophisticated equipment or manufac¬ 
turer reprogramming. 

Ventriloquist contains a built-in mi¬ 
crophone for recording and a speaker 
for playback. The unit interfaces easily 
with most modern transceivers. A PTT 
keying circuit is provided to operate the 
transmitter automatically when a mes¬ 
sage is piayed. It also includes a built- 



M.M. NEWMAN 

The Antex TCSU-1 from the M.M. 
Newman Corporation Is a temperature- 
controlled soldering station that can 
be supplied with a standard size iron 
or a miniature soldering Iron and a 
selection of precision tips in a variety 
of shapes. It features a sliding po¬ 
tentiometer with a 1-to-10 setting to 
maintain the desired soldering tip 
temperature from 160°F to 815°F, 
with ±2% accuracy. Offered with a 
40W standard size or 30W minia¬ 
ture iron, the tip is positively grounded 
and zero crossing electronic switch¬ 
ing eliminates RF interference and 
magnetic fields. The Antex TCSU-1 
Temperature Control Station is pow¬ 
ered by 115 VAC and converts the 
voltage to 24 VDC. A sponge tray 
with a stable metal base and spring 
holder conforming to DOD-STD-2000- 
IBis provided. Both irons' heating ele¬ 
ments are under the tip for optimum 



any PC-compatible computer. This in¬ 
terface has been designed to be direct¬ 
ly compatible with the ubiquitous CT 
contest program. 

As an assembled and tested PC 
board. Ventriloquist sells for $124.95; 
with a high-impact ABS enclosure, 
$149,95, Prices include U.S. shipping. 
For more information, contact j»Com, 
P.O. Box 194, Ben Lomond CA 95005- 
0194; (408) 335-9120, FAX:(408) 335- 
9121. Or circle Reader Service No. 203. 


LARSEN 

Larsen Electronics has an¬ 
nounced the new Kulglass™ 
KQ 2/70 dual-band on-glass 
antenna designed for mobile 
radio users who require simul¬ 
taneous VHP and UHF mobile 
communications over wide 
bandwidths. The KG 2/70 oper¬ 
ates as a half-wave antenna on 
VHF and a collinear on UHF, 
and provides 2.5 dBd and 4 
dBd gain respectively. Each 
antenna is individually factory- 
tuned to cover the 2 meter 
(145-148 MHz) and 70 cen¬ 
timeter (442-448 MHz) FM 
bands at 1.5:1 VSWR. The an¬ 
tenna's patented impedance¬ 
matching circuitry is on the out¬ 
side of the glass to insure the 
best performance. 

For the price and more infor¬ 
mation, contact Larsen Elec¬ 
tronics, Inc., P.O. Box 1799, 
Vancouver WA 98668; (206) 
944-7551, (800) 426-1656, 
FAX: (206) 944-7556 or (800) 
525-6749. Or circle Reader 
Service No. 206. 


thermal efficiency and recovery times. 

The Antex TCSU-1 sells for $205.43. 
For more information, contact M.M. 
Newman Corporation, 24 Tioga Way, 
P.O. Box 615, Marblehead MA 01945; 
(617) 631-7100, FAX: (617) 631-8887. 
Or circle Reader Service No. 207. 


4 


HAMTRONICS 

Hamtronics, Inc. has just printed a 
new catalog of their popular VHF and 
UHF modules. The catalog includes 
both kits and wiredrtested modules for 
FM receivers, exciters, and power am¬ 
plifiers used for building repeaters and 
control and telemetry links. Also in¬ 
cluded are receiver preamps, receive 
and transmit converters, autopatches. 


DTMF controllers, and accessories. 
The new January 1992 issue features 
new versions of the REP-200 repeater, 
including economy models In kit form 
and models with no controller which 
can be used with external controllers 
from ACC and others. 

For your free copy, contact Hamtron¬ 
ics, inc., 65F, Moui Rd., Hilton NY 
14468-9535, FAX: (716) 392-9420. Or 
circle Reader Service No. 205. 
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I the PackeTwin^ System [ 



PackeTwin is a high performance, dual-channel, 

I sync/async PC interface card for data radio systems, with 

TCP/IP and AX.25 software (executable and driver sources 

provided.) Speeds of 1200 to 1 Mb/sec operation utilizing full 
duplex DMA. RS-422, RS-232, and TTL. The PackeTwin data 
radio is a single channel, half-duplex, crystal controlled unit 
delivering 2 watts output available in the 430-450 Mhz and 
450-470 Mhz frequency ranges. 

623 Palace Street, 

Aurora, Illinois 60506 
Phone: (708) 897-9346 
FAX: (708)844-0183 
Email: info^racilis.com 
In Australia Contact BLAMAC Services P/L, Cooma NSW, 

Tel. 064-523112 

CIRCLE 291 ON READER SERVICE CARD 
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Number 18 on your Feedback card 

Rttyloop 


Amateur Radio Teletype 


Marcl. Leavey, M.D., WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

Packet 

Did you miss me last month? I'm 
sorry about the absence, but some¬ 
times the pressures of work (I am a 
physician in an active medical prac¬ 
tice) and family (a wife and four chil¬ 
dren) get in the way of my hobbyl So, 
having let some issues build up, let's 
get right to them this month. 

Phil Eastman, of Augusta, Georgia, 

I’m confused and fruslraledll I'd 
like to get into packet, and have 
heard many wild stories concerning 
equipment "needed" to get started, 
etc. In fact, I'm not really sure what 
packet is or does. 

I've heard a Commodore 64 does 
a tine job and is highly recommend¬ 
ed—by some—while others insist on 
an Apple. Is the only way to go with 
disk drive, printer, mouse, monitor, 
etc. 7 The PK-232 does a fine job al¬ 
so—then there is the new MFJ?I? 

I'd like to work HFA/HF, Mygear is 
not new, but it does a good job— 
Kenwood TR-7950 2 meters, Ringo 
Ranger (non-rotatable), VIC-20 com¬ 
puter with Kantronics interlace, Ken¬ 
wood TS-820 with quad on 40, and a 
trap vertical on 10-15-20-40-80. 

My funds are somewhat limited, 
but I'd like to have good or middie-oU 
the-line equipment. I know the VIC- 
20 is a toy compared to all the new 
stuff on today’s market. 

Well, Phil, let's try to address your 
needs piece by piece. First of all, 
"packet” is a protocol of transmis¬ 
sion, much as SSB or RTTY are oth¬ 
er such protocols. The difference is 
that, unlike most other modes, pack¬ 
et is an interactive, error-correcting 
method of sending and receiving 
data which, at its best, allows flaw¬ 
less transfer of information, and at 
its worst, slows data exchange to a 

A simple way to view the differ¬ 

ence is by calling most other ama¬ 
teur transmissions “First i Send 
Then You Send." Whether on CW, 
SSB, FM, or conventional RTTY, 
this FISTYS technique is the same. 
One station sends information, and 
the other station replies with infor¬ 
mation of its own. While a repeat of 
information may be requested, it is 
the operator asking for the informa¬ 
tion. Frequently, small gaps and er¬ 
rors in transmission are filled In by 
the operator's brain. Thus, "MY 
QTH IS BJLTIMORE” is readily un¬ 
derstood by most folks, without the 
need for further clarification. 

In contrast, packet, and a related 
mode called AMTOR, might be 


termed "First I Send Then You Tell 
Me If It's OK Before You Send.” Our 
new acronym tells us the sequence 
of activities here. A "packet” of in¬ 
formation is sent by one station and 
received by a receiver. The receiver 
applies certain rules to the received 
information, which allows the detec¬ 
tion of the presence of, although not 
the direct correction of, errors in in¬ 
formation exchange. If errors are 
found, a repeat transmission is re¬ 
quested from the sender. Put it all 
together and, I guess, it spells 
FISTYTMIIOBYS! (Snappy 
acronyms are not my fortel) 

By the way, you might have no¬ 
ticed that I have referred to the con¬ 
tents of the packets as just digital 
information. You see, they don't 
necessarily have to be just text, as 
with other digital modes. Transfers 
of programs, graphics, and about 
anything else that can be digitized is 
possible. So, you can see the power 
of this model 

Next, is there packet activity in 
your area? Your 2 meter gear should 
be fine for packet, presuming that 
you are able to operate in the 145 
MHz range of most VHF packet. 
Why not just tune the receiver to 
145.03 or 145.01 (or another local 
packet frequency discovered by ask¬ 
ing around) and let it sit there for an 
evening? If you hear short "brrrrp" 
transmissions on frequency, you 
have discovered a local packet fre¬ 
quency. I, for one, would hesitate to 
invest money in a station without at 
least some local activityl 

As far as HF activity goes, my 
standard for equipment from earliest 
RTTY days has been that if the sta¬ 
tion is adequate for SSB, it is fine for 
digital communication as well. 
Yours certainly seems just fine. 

Invest in a Controller 

Getting onto packet with the VIC is 
less of a problem If you are willing to 
allow a multimode controller to do all 
of the work. Yes. I know that this will 
require a capital investment, but 
with one piece of new gear you might 
just be able to accomplish all you 
desire. Now, you knew you were go¬ 
ing to have to buy something, didn’t 

There are software solutions to 
packet, including some that require 
little, if anything, in the way of hard¬ 
ware, but I have not found any that 
would run on a VIC. If you are going 
to upgrade, my inclination at this 
point would be toward an IBM™ PC 
compatible computer. With the usu¬ 
al complement of hard drive, graphic 
display, and the vast array of avail¬ 
able software, this would seem the 
logical choice (sorry. I just finished 
watching StarTrek). 

You did ask which controller, and 










































Today, Februay 1969. page 76 (by Dick Peters WA1PWF). 
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here I'm going to have to beg the 
question. I have only played with a 
limited assortment of packet con¬ 
trollers, and those with software that 
was first edition. Much of what I have 
seen is now obsoietel Things some¬ 
times move so fast in this hobby. 
Clearly, the two manufacturers men¬ 
tioned above both make fine equip¬ 
ment. and there are others, as well. 
My advice is to write for full specs on 
anything you would consider, and try 
to find a local source for the equip¬ 
ment, so that you can get some 
"hands-on" experience before you 
buy. Lacking a store, ask around to 
see what others in your area are us¬ 
ing, and use that information to aid 
you in the decision process. 

Above all, take your time, and con¬ 
sider your options. With money as 
tight as it is in all corners these days, 
shelling out several hundred dollars 
on something which is not quite right 
can be painful. Packet is not going to 
disappear tomorrow. Investigate, 
cogitate, ruminate, allocate, then 
get on the air and have a bail. 

Another of our readers tried to do 
just that, and ran into a snag. Herb 
Raemsch WA3HGT of Montours- 
ville, Pennsylvania: 

/ had this idea of hooking my IC- 
2A T handheld up for CW and RTTY. 
The terminal is an MFJ-1224 with a 
Commodore C-64 computer. Now, 
the SAT has an external jack for 


audio out and a jack for the mike. I 
do not know how they key up the 
transmit side and feed the audio 
down the two same wires. Is there a 
circuit for this or do you know anyone 
who has used this handheld for CW 
or packet? 

Well, Herb, I know that several of 
these rigs use a capacitor to decou¬ 
ple the audio from the DC keying 
line. There are several circuits which 
will accomplish this, as described on 
page 76 of the February 1989 issue 
of 73, page 41 of the October 1989 
issue, and page 49 of the August 
1987 issue. See Figures 1 and 2 for 
two possibilities. 

We have more on tap for the com¬ 
ing months, including some more 
RTTY software for the PC crowd, 
and a new source of amateur radio 
software for users of several popular 
computers! Above all, let me hear 
from you by mail, at the above ad¬ 
dress, on CompuServe (ppn 
75036,2501), Delphi (username 
MARCWA3AJR), or America On- 
Line (MarcWA3AJR). E-mail is nor¬ 
mally answered a bit quicker than 
the postal sen/ice variety, but I do try 
to respond when I can. If you desire a 
written response from me, or any 
other 73 author or columnist for that 
matter, a stamped, self-addressed 
envelope (SASE) is the rule. Thanks, 
and I’ll see you next month in RTTY 


§PCArcA5y-4 

AUTOMATIC TALKER FOR DX-ING, 

I CONTEST- 1 NG, OR JUST CALLING CQ 

•4 MESSAGES 
• AUTOMATIC 


NON¬ 
VOLATILE 
MEMORY 


SPEAKEASY-4 is a voice recording and 
playback unit for DX and contest use. It 
records messages that are normally repeated 
over and over, then transmits them at the 
push of a button. Records from the station 
mic or off the air. Installs between the 
microphone and the transceiver. No 
soldering required. Uses 8 pin mic 
connectors. 


CIRCU 100 ON READER SERVICE CARD 



Announcing the RBI-1 

Now you can control any of the 16 Kenwood'!*’ TM—XX1 
series mobiles with any advanced computer controls me 
repeater controller 

Simply connects to the Kenwood''‘^'through the mike jack 
Controls frequency, power. RF power. CTCSS, Shift, etc. 
Supports up to four radios and four bands. Expands user 
funcfic«DUtput. No comiHiter interface required. Just plug 
inandplay! 

For more information call or write: 

Doug Hall Electronics 

815 East Hudson Street 
Columbus, Ohio 43211 
Voice: 614/261-8871 
Fax: 614/261-8805 


Doug Hail Electronics 





Atv 


Number 19 on your Feedback card 


Ham Television 


fine as shown in the schematic, 
to route the F>C board traces most 
efficiently a couple of flip-flops 
and analog switches have been 
exchanged. The end result on the 
edge connector remains the same, 


changes so you can compare the PC 
board to the schematic: The 4013 
gate labelled 2A is now 1A. In addi¬ 
tion, some of the pinouts on IC6 (the 
4066 analog switch) have been 
changed. Pins 1,2 and 13 are now 


Bill Brown WB8ELK 
%73 Magazine 
Forest Road 
Hancock NH 03449 

Touch-Tone Decoder 

Last month we looked at the 
touch-tone decoder board designed 
by Bill Kinton NX1D. Thanks to the 
efforts of Fred Reimers KF9GX of 
FAR Circuits, you can use the follow¬ 
ing PC board foil patterns to easily 
reproduce the decoder board. An 
etched and drilled board is available 
for $9.50 + $1.50 shipping per order 
from FAR Circuits, 18N640 Field 
Court, Dundee IL60118. 

Although the board is designed 
to plug into a 44-pin edge connec¬ 
tor (RS« 276-1551), you can just 
solder directly to the edge pins if you 
like. If you modified a TC-70 ATV 
transceiver as in last month's 
column, just slide this board directly 
into the connector and you're ready 
to go. 

Versatile Circuit 

The circuit is designed to switch 
on two different Items (such as an 
ATV exciter and a separate amplifi¬ 
er) as well as switch between two 
different video and audio sources. 


To use the decoder as a stand¬ 
alone circuit, just feed your iTI 
video source into edge pin 22 
and the «1 audio source into 
pin 18. The 42 video signal goes 
into edge pin 20 and the 42 au¬ 
dio into pin 16. The selected 
video comes out on edge pin 
21 and the audio signal on edge 

Edge pins 5 and 7 are open 
collector outputs which can be 
used to control low power cir¬ 
cuits (don't exceed 200 mA cur¬ 
rent drain). To control higher cur¬ 
rent loads, just use these outputs 
to key a relay. 

Edge pins 8 and 9 are extra 
logic outputs that you can use for 
expanded control functions. 

Corrections 

There are two corrections to 
be noted in last month's sche¬ 
matic diagram. Capacitor C4. 
the 1 pF tantalum capacitor 
should have its plus side going 
towards the audio coming from 
the control receiver. In addition, 
the line coming from the 4514 
line to IC3A should be la¬ 
belled (19) instead of (14). 

Although the circuit works just 



Figure 2. Touch-tone decoder PC board foil pattern (bottom layer). 
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ion on the top layer. 

B connected with pt 
bottom layer. Howe' 


ID-7400 

AUTOMATIC VOICE 
IDENTIFIER 


bottom layer 
to solder the 


pads shown on the top side as well. 
It's a good Idea to use machine- 
tooled Augat style 1C sockets, or 


command sequences. R15 can 
used to route the control audio oi 
another transmitter or to the A 


Output 

01 ON (turns on transmitter or relay) 
01 OFF (turns off transmitter or relay) 
Audio/Video #2 selected 
Audlo/VIdeo #1 selected 
02 ON (turns on amplifier via relay) 
03 OFF (turns off amplifier via relay) 
Auxiliary output on edge pin 8 high 
Auxiliary output on edge pin 8 low 
Auxiliary output on edge pin 9 high 
Auxiliary output on edge pin 9 low 


AMATEUR TELEVISION 


GET THE ATV BUG 

^ Transceiver 


■ • .f ^ I D26 Amp $539 

Value + Quality 

■ ^ •'■om over 25years 

.. in ATV...W60RG 

With our all in one box TC70-1d, ATV Transceiver, 
you can easily transmit and receive live action color 
and sound video just like broadcast TV. Use any 
home TV camera or VCR by plugging the composite 
video and audio into the front VMS 10 pin or rear 
phono jacks. Add 70cm antenna, coax, 13.8 Vdcand 
TV set and you are on the air - it's that easy! 

TC70-1 d has 1.5 Watt p.e.p. with one xtal on 439.25,434.0 
or 426.25 MHz & properly matches Mirage D15, D26, 
D100 amps for 15,50, or 70 Watts. Hot GaAsfet downcon- 
verter varicap tunes whole 420-450 MHz band to your TV 
Ch3. Shielded cabinet 7x7x2.5". Req. 13.8 VDC @ .5A 
Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Callbook or send copy of new license. 

Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps. 
and antennas for the 400, 900 & 1200 MHz bands. 
(818) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD 
P.C. ELECTRONICS Tom (W60RG) 

2522-WG Paxson Ln Arcadia CA 91007 (WB6YSS) 


The ID-7400 is an automatic voice identifier 
for use on any transceiver or repeater. The 
ID-7400 records your voice ID, then 
automatically transmits it at the proper time, 
on the release of your PTT switch. Two 
switch selectable IDs can be recorded and 
stored in non volatile electronic memory. 
Records from the station microphone. Installs 
between the microphone and the transceiver. 
No soldering required. Uses 8 pin mic 
connectors. 


117 1215 N. CR427, SUITE 105 

^ INTERCONNECI [ONGWOOD. FL 32750 
r SPECIALISTS INC. toll free 800-633-3750 


DEMONSTRATOR 

CCTV CAMERAS 8 MONITORS 



GREAT BUYS! 
EXCELLENT 
CONDITION! 
BUY FROM THE 
I MANUFACTURER! 


CCTV CORP 
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Above AND beyond 

VHF and Above Operation 


C.L. Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake 
San Diego California 92119 

10 GHz Gunn 
Oscillator Cavity 

With more time in these winter eve¬ 
nings to build projects, I thought I 
would detail a 10 GHz construction 
project that can be quite useful. It 
sports a varactor controlled Gunn 
diode oscillator cavity. I have built sev¬ 
eral of these units from information 
provided by Chuck Swedbioom 
WA6EXV, who worked out the details 
presented here. 

This cavity oscillator is intended for 
wideband FM. This is compatible to the 
Solfan burglar alarm units with the ex¬ 
ception that the Gunn diode is operat¬ 
ed from fixed voitage. The varactor in 
the cavity is a variable voltage capaci¬ 
tance diode (varicap), and shifts the 
frequency as the voltage to it Is varied 
from 0 to 10 volts. Construction cost is 
minimal for the Gunn diode and wave¬ 
guide parts. The varactor is, however, 
somewhat expensive if you can't find it 

Construction with Solfan Devices 

This cavity can be constructed with a 
drill press and ordinary hand tools. See 
Figure 2 for a list of tools (taps and dies 
needed). One of the items, a 3/48 tap. 
Is not common, but is available in bet¬ 
ter machine shops. This tap size is 
standard for a lot of microwave de¬ 
vices, including the varactor and Gunn 
diodes I used. 

Possibly a brief history of 10 GHz 
units might be in order. Normally, for 
low cost operation 10 GHz Gunn trans¬ 
ceivers were constructed using a Sol¬ 
fan or similar type burglar alarm, or a 
door opener microwave device. Cost 
was about $5 to $20 each, with avail¬ 
ability in most larger cities. The primary 
difficulty with the simple Gunn trans¬ 


mitter using one of the Solfan devices 
was the method ol frequency adjust¬ 
ment. You had to vary the voltage of 
the Gunn oscillator in order to make 
small changes in frequency. 

This Gunn voltage varied from about 
7.5 to 9.5 volts, and resulted in a 
change in frequency of about 5 to 10 
MHz or so at 10 GHz. The only other 
frequency adjustment was mechani¬ 
cal and touchy to adjust in the field. 
By substituting the varactor con¬ 
trolled cavity lor a Solfan device the 
Gunn oscillator is run at a fixed 10 
volts. This improves basic stability 
and makes fixed mechanical adjust¬ 
ment something to be set in the home 
station. Modulation and variable 
voltage is now fed to the varactor in¬ 
stead of to the Gunn device as in 
Solfan units. 

Varactor Diode 

Seleclion of a suitable varactor 
from surplus is touch and go. You have 
to try them out and see what happens. 
Most varactors will work, but the fre¬ 
quency spread per voltage tuning 
range will differ. If you can locate a 
varactor that will give you a 50 to 60 
MHz tuning range, it will make wide¬ 
band FM (WBFM) operation a lot 
smoother. 

For example, you can set up two 
WBFM 10 GHz transceivers for full du¬ 
plex operation with each other. One 
station must be 30 MHz different in fre¬ 
quency on transmit from the received 
station's own transmitter. Frequencies 
commonly used are 10.220 GHz, 
10.250 GHz, and 10.280 GHz. This as¬ 
sumes a 30 MHz IF system in common 
use. Operation on other IF frequencies 
are just as possible: 10.7 MHz and 88 
MHz have been used. 

By having varactor control, you can 
vary a DC voltage that adjusts the 
cavity quite accurately, and you do 
not need to spend lots of time re-cali¬ 
brating. Instead, you re-set the varac- 
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main factors; the physical 
dimensions of the cavity and the ca¬ 
pacitance of the varactor diode. The 
6/32 COARSE TUNE screw moves in 
and out of the cavity, changing the 
physical dimensions and center fre¬ 
quency. 

The voltage on the varactor diode 
varies its capacitance, giving a fre¬ 
quency spread of upwards of 60 MHz 
(depending on the diode used). Con¬ 
struction of the cavity is not difficult if 
the work is taken in steps to ensure 
proper fitting prior to final assembly 
and soldering. Care must be taken not 
to allow any solder to flow into the cavi¬ 
ty during assembly. Solder acts as an 
attenuator and must be removed. Ei¬ 
ther soft or silver solder may be used, 
but you'll find soft solder easier to work 
with if you need to correct a part mount¬ 
ed in error. None of the cavity compo- 


The quantity and size of the brass 
needed for this project are such that 
the possibility of making them out of 
scrap stock is good. Once the neces¬ 
sary parts and tools are collected, con¬ 
struction can begin. The heat sink is 
made larger than the waveguide to 
provide extra capacity for a high power 
Gunn diode. Use a piece of brass 1 ’ x 
1/4" X 2" long. A piece of brass 1/8" to 
3/16" serves as the waveguide flange, 
which will allow mounting to a feed 

The very small RF bias chokes can 
be turned on a lathe (Figure 2) or as¬ 
sembled from pieces of stock as shown 
in Figure 3, which were constructed on 
a drill press. Using a hacksaw, I cut 








10 GHz contest. 


should be smooth where the chokes 
meet the diodes. The RF chokes were 
then soldered, which proved just as 
satisfactory as the lathe-produced 

The hardest item to obtain is the 
"half-height waveguide" (Figure 4) 
If you can't find one, you can make it 
out of a short piece of standard wave¬ 
guide, Use a hacksaw very carefully, 
making clean cuts. Any piece of brass 
waveguide can be cut open to retrieve 
the 1° piece needed. The half-height 
section of waveguide is then soldered 
directly to the lop of the heat sink, 
taking care to keep solder out of the 
cavity. Once soldered to the heat 
sink, there is no difference between it 
and an actual piece of half-height 
waveguide. 

Bob W6RHV came up with this 
method, and we've used it very suc¬ 
cessfully. Now that the cavity and 
heal sink are assembled into one 
solid assembly, the holes can be 
drilled to allow total alignment be¬ 
tween between the Gunn/varac- 
lor screw holders and the upper 
RF choke bias posts. Proper align¬ 
ment is Important here. Keep two 


from wandering, which would change 
alignment. 

Once the small pilot holes are drilled, 
the next holes to be drilled are the bias 
posts. These holes should be drilled 
through the top of the cavity and down 
through the heat sink in one motion, 
ensuring proper alignment. The drill 
used should be the proper size for the 
10/32 tap. The heal sink is then tapped 
to accommodate the 10/32 diode hold¬ 
ers. Now drill out the holes in the cavity 
top to 0.302" to accept the bottom re¬ 
cess of the bias posts. 

Finally drill the hole for the tuning 
screw and tap for 6/32 A 6/32 nut 
is soldered over the hole to provide 
additional threads for the tuning screw 
to bite into, for a light fit. The bias 
posts are made from the 3/8' solid 
brass rod cut to about an inch. They 
are drilled through the centir with a 
#3 drill. Again, start with a smaller 
bit and work up to S3 bit Drill complete¬ 
ly through the rod, and finish its length 
to 0.950". The top portion of the 
bias posts are threaded with a 1/4-28 
lap. to a depth of 0.400" This thread 
will accept the bias choke retainer, 
which is made from 1/4" insulated 
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check lor proper contact with the enclose an BASE for a prompt reply. 



varactor diode. This will set Figures. Thecomptete 10 GHz varactor controtted 
your varactor tuning range, Gunn oscittator cavity. 
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Number 21 on your Feedback card 


Michael Bryce WB8VGE 
2225 Mayflower NW 
Massillon OH 44646 

The Joy of Tinkering 

If there is one thing I really enjoy 
about ham radio, it’s tinkering. I can 
spend hours on end working on a cir¬ 
cuit, and accomplish nothing when I’m 
done. But the time was not entirely 
wastedi I’ve learned a thing or two 
about electronics in the process, even 
if all I got done was smoking transistor 
after transistor. Every time a transistor 
goes up in smoke, I learn a lesson. This 
is the way we all learn, from our mis¬ 
takes. So, what does this have to do 
with QRP? Plenty. 

Sometimes when tinkering on the 
workbench with a circuit, I can find a 
better or unusual way to do something. 

I enjoy looking over a schematic for a 
project and seeing something I can use 
in a different application. A good exam¬ 
ple is the two part series in 73 Maga¬ 
zine on the computer controller for a 
repeater ("Microprocessor Repeater 
Controller,’’ October and November 
1991). Nothing there about QRP, but if 
you look over the schematic, you’ll see 
the use of 4066 ICs for audio switching. 
Hmmm.... This part of the circuit can 
then be changed a bit here and there, 
and used in a receiver for audio muting 
or sidetone injection. To see just how 
well the circuit will perform, you can 
build just the portion you need and test 
It out. This Is what tinkering is all about. 

Using Perfboard 

In the past, I used to tinker using 
perfboard. This always worked and still 
works today. But it does have its draw¬ 
backs. First, It's a real pooper to 
change parts. If you want to change the 
value of one resistor, you have to un¬ 
solder the old one and solder in the 
new one. No big deal, but after a few 
times of doing this, you end up with a 
messy perfboard project. The resistor 
is not in the best shape, eitherl 

I also find it hard to keep track of 
what is going on from the top of the 
board to the bottom. Sounds like no big 
deal, until you have several 1C chips 
scattered about with wires running on 
both sides of the perfboard. It then gets 
very confusing to keep track of what 
goes where. 

Working on RF circuits brings out 
another problem—ground leads run¬ 
ning all over the place; lines carrying 
RF getting too close to Vcc lines; inputs 
too close to outputs; and the list goes 
on. This mess is all too easy to do with 
perfboard. Tinkering with RF circuits 
on perfboard does not make for a hap¬ 
py camper. 

Coming Unglued 

I tried using a piece of double-sided 
copper-clad PC board for RF circuits, 
thinking the ground plane would keep 
the RF happy. A piece of PC board 


Low Power Operation 

material 4" x 6" was acquired. Using a 
hacksaw blade, I made a horizontal 
and then a vertical cut every 1/2" all 
over the board. I ended up with a 
checkerboard pattern. Each 1/2" piece 
of copper was an island, not connected 
in any way to the other islands. I had 
the bottom of the PC board for a ground 
plane, plus ail the connections were 
done on the top of the board. No more 
flipping back and forth from top to bot¬ 
tom. Didn’t work worth a hootl 

Here’s what happened. After work¬ 
ing on the circuit for a bit, soldering in 
and out parts as I changed the design 
from the schematic, the board started 
to bow. This was from the heat of the 
soldering iron and the solder itself. The 
large blops of solder had a tendency to 
bridge over to another island, causing 
a short. I constantly had to suck up 
ex-cess solder from the islands. Some 
of the copper islands became unglued 
from the board by the heat and simply 
fell off. 

Some of my little islands did not cut 
all the way through, and therefore were 
still connected to one or two other is¬ 
lands. I had to go through all the 
squares with an ohmmeter and find the 
shorts. (After spending many an hour 
trying to find out why the circuit did not 
work.) Needless to say, I was not im¬ 
pressed with my solution. Looking 
back, it seemed like a good idea. It still 
might be, but the 1/2" islands are too 
big. A good size might be 1/4" islands. 
It would be too much work to hand cut 
these with a hacksaw blade, but you 
might be able to use a motor tool with a 
grinder head. 

ProtoBoard 

For tinkering with RF circuits today, I 
use a com bination of the perfboard and 
PC island board. But for digital, analog, 
and some simpler RF circuits, I use a 
product called ProtoBoard™ by Global 
Specialties. There are other compa¬ 
nies who make something like the Pro¬ 
toBoard, but the one by Global Spe¬ 
cialties is probably the best known. 

So what is a ProtoBoard? It’s a bread¬ 
board with thousands of tie points. 
Some connect in rows, others are by 
themselves. The ProtoBoard I use has 
about 3500 tie points. I got mine from 
Radio Shack about 10 years ago, and 
it’s still going strong. With the board, I 
can change a design as fast as I can 
think. Want to change a 10k resistor to 
a 15k? No problemi In and out just like 
that, and it’s done. No soldering, no 
fuss. These things are great for 1C 
chips. The board I use can hold up to 
25 or so ICs. 

I purchased a sloping panel box from 
Radio Shack years ago and mounted 
the board to it. I was going to add a 
small power supply inside, but never 
got around to doing it. The sloping front 
allows me to work on a project without 
eye stress. Just the thing for those late 
night tinkering projects. 
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Photo A. ProtoBoard, made by Global Specialties, Is great (or trying out simple 


circuits. 


Since Radio Shack still sells the the QRP column have come from the 


breadboarding strips, you could fash¬ 
ion a similar system of your own. A 
hunk of aluminum from a 19" relay 
panel would make a good start for a 
base. The 1/8" aluminum Is lightweight 
but very strong. Add some binding 
posts and you’re done. 

Of course, if you have the money, 
you could always get one ready made. 
Expect to spend about $29.95 on up. 


breadboard I described. More will be 
coming, I’m sure! 

So, as you can see, you don’t need 
special test gear or a work bench to 
become a world class tinkerer. All you 
need Is a cold Saturday night, a plate 
of Oreo cookies, and some Diet Coke. 
My old cat, Bert, likes watching those 
little white whisps of smoke coming 
from a NE602. When he’s purring and 


depending on the options and number 
to tie points. 

Many of the circuits developed for 


watching the smoke, I know I’m tinker¬ 
ing-world class. It just don’t come any 
better than this. What a countryi HQ 


Number 22 on your Feedback card 

Dealer directory 


New Castle 

Factory authorized dealer! Yaesu, ICOM, 
Kenwood. Ten-Tec, AEA, Kantronics, DR- 
SI Mfg., Ameritron, Cushcraft, HyGain, 
Heil Sound. Standard Amateur Radio, 
MFJ, Hustler, Diamond, Butternut, As- 
tron, Larsen, and much more. DELA¬ 
WARE AMATEUR SUPPLY, 71 Meadow 
Road, New Castle DE19720. (302) 320- 
7728. 


Preston 

Ross WB7BYZ has the largest stock of 
amateur gear in the intermountain West 
and the best prices. Over 9,000 ham relat¬ 
ed gear in stock. Call us for ’’all" your ham 
needs today. ROSS DISTRIBUTING CO., 
78 S. State, Preston ID 83263. (208) 
852-0830. 


Park Ridge 

North Jersey’s oldest and finest Short¬ 
wave and Ham Radio Dealer. 1W miles 
from Garden State Parkway. Authorized 
Dealers for AEA, Kenwood, Japan Radio 
Company, ICOM, Yaesu, etc. Ham Sales, 
Lee WK2T. GILFER SHORTWAVE, 52 
Park Ave., Park Ridge NJ 07656. (201) 
391-7887. 


Manhattan’s largest and only ham 
and business Radio Store. Featuring 
MOTOROLA, ICOM, KENWOOD, 


YAESU, AEA, SONY, PANASONIC, MFJ, 
GBC CLOSED CIRCUIT TV CAMERAS 
AND MONITORS, BIRD WATTMETERS, 
OPTO ELECTRONICS FREQUENCY 
COUNTERS, AOR SCANNERS, 
TEN-TEC, ETC. Full stock of radios and 
accessories. Repair lab on premises. 
Open 7 days. M-F, 9-6 p.m.; Sat. & 
Sun., 10-5 p.m. We ship Worldwide. For 
Specific information call or write: 

BARRY ELECTRONICS, 512 Broadway, 
New York NY 10012. (212) 925-7000. 
FAX (212) 925-7001. 


Columbus 
Central Ohio's full-line authorized dealer 
for Kenwood, ICOM, Yaesu, Alinco, Info- 
Tech, Japan Radio, AEA, Cushcraft, Hus¬ 
tler, and Butternut. New and used equip¬ 
ment on display and operational In our 
4000 sq. ft. store. Large SWL department, 
too. UNIVERSAL RADIO, 1280 Aida 
Drive, Reynoldsburg (Columbus) OH 
43068.(614)866-4267. 


Authorized factory sales and service. 
KENWOOD, ICOM, YAESU, featuring 
AMERITRON, B&W, MFJ, HYGAIN, KLM, 
CUSHCRAFT, HUSTLER, KANTRON¬ 
ICS, AEA, VIBROPLEX, HEIL, CALL- 
BOOK, ARRL Publications, and much 
more. HAMTRONICS, INC., 4033 
Brownsville Road, Trevose PA 19047. 
(215) 357-1400. FAX (215) 355-8958. 
Sales Order 1-800-426-2820. Circle 
Reader Service 298 for more information. 


DEALERS; Yourcominiiir name and meaaage can contain up to SO woids for as little as $420 yesily (prepsid), or $210 for 
six months (piepsid). No mention of msll-order business plesse. Directory text end psyment must resch us 00 dsys In 
advance d publlcstlon. For example, adveitlsing tor the ApHI '01 Issue must be In our hands by Februsry tst. Msl to 79 
AnuUmRixlh Today, Box 270, Forest Rosd, Hsncock NH 03449. 






Capt. Chevallard. My instructor. Capt. 
Beale, made it easy. I never even felt 
nervous! It was just fun. . . and Incredi¬ 
bly real. 

We then went Into a landing pattern 
and headed for the runway. It was a 
night simulation, so I could see the run¬ 
way’s flashing lights from about 30 
miles away and headed for them. I've 
only flown a few land planes, so getting 
my plane into the right glide slope and 
making the last two turns of the landing 
pattern have never been easy for me. I 
was busy watching everything at 
once... the runway, the altimeter, the 
glide, the heading and so on. 

My old plane was a seaplane. It was 
practical for me at the time. I lived just a 
few minutes from a small seaplane 
base in Brooklyn (NY). If I’d flown with 
wheels I’d have had to drive an hour or 
so to the nearest airport. 

The seaplane was great fun. I took 
my 2m Communicator with me and 
talked all over the East Coast. I often 
flew up to New Hampshire and 
dropped Into several of the lakes to 


got It. When I wanted 'em to hit the 
drums and cymbals, I got it. What a 
feeling of power! What a rush! Now I 
want an orchestra of my own. 

Oh. I know It’s Impossible. I don’t 
have the time to do everything. There’s 
just too much. Yet I look at people 
younger than me who are retired and 
doing nothing and I get mad. What a 
waste! What a terrible waste. Playing 
golf indeed. Sure hamming is fun, but 
as a hobby, not as a way to mark time 
until death. Hamming is fun if you get 
on OSCAR... if you try SSTV... if you 
go on some expeditions.. .if you are 
on packet... win some contests. It can 
be fantastic fun. It’s fun to get kids ex¬ 
cited about it and to help them learn. I 
love teaching. That’s exciting too. 

But I’m not just standing on the side¬ 
lines cheerleading and holding coats, 
I’m out in front doing what I champion. 
You can put me down for bragging if 
that satisfies you. I’m saying here, life 
can be one hell of a lot of fun. Here, try 
this and try that. I’m almost 70 and I’m 
doing these things, so how about you? 


have a ball if they got interested. You 
might wave an HT at them and get 
someone to talk with them over a local 
repeater. Get ’em fired up... then 
write and tell me how much fun it was 
so I can print your letter and use it to get 
others off their recliners. 

So yes. I’m piloting C-5Bs, leading 
a band, helming a nuclear submarine, 
starting record companies, skiing, 
diving and telling New Hampshire 
how to run the state. So why aren’t 
I retired, playing golf and blowing 
wind on 20m while I await my Silent 
Key listing? Because I’m having a 
whole lot more fun, that’s why. How 
about joining me? 

Aspen in February? 

Chuck, Eric and others of our ham/ 
ski group will be hitting Aspen Febru¬ 
ary 1 for a week of fun. Even if you’re a 
beginner, come on out and join us. 
We’ll be talking ham radio, computers 
and stuff, i’ll be talking music and a few 
other Interests too. Maybe we can work 
up some ideas on getting our hobby 


and be set up into any of several busi¬ 
nesses which will bring big returns to 
their states. 

I’m available for consulting, if you 
need some help. But remember, my 
time is limited. I want to go skiing, do 
some scuba diving, lead an orchestra, 
try sky diving, and so on. I’m almost 70, 
so if I don’t get going on these things 
soon, it’ll be too late! 

My apologies to ham clubs and 
hamfests who’d like to have me come 
and talk. Fellas, I’m producing music 
in my new studio for Greener Pastures 
Records, my ragtime and bluegrass 
label.. .for Green With Envy, my rock 
and classical label.. .I’m starting 
some new publications.. .Radio Fun 
is taking off beyond our expectations, 
with over 10,000 paid subscribers 

We’re doing special inserts for busi¬ 
ness magazines like Forbes (see their 
Nov. 11th issue).. plus sampler CDs 
for them, the Rainforest Action Net¬ 
work and other special causes. We’re 
making CDs and cassettes for over 



to takeoff speed, went up. circled a bit I’m getting more and more letters by Scott Kirby. Dick Zimmerman, in getting people to "hear" in the su- 
and then came the hard part. We from readers saying they’re getting David Thomas Roberts. Joe Walsh and personic (40-90 kHz) range, it takes 


weaved a little, but I got her on course 
and into the right glidepath. all without 
automatic pilot, thank you. We touched 
down like a feather. 

Well, if they ever ask on a commer¬ 
cial flight for an emergency pilot.. . 
heh, heh. Darn. I forgot to bring my 
pilot’s log with me. 


their dubs moving..-they’re getting 
more new hams licensed... they’re 
losing weight.. .they’re off cigarettes. 
I say great, now send me pictures of 
those new hams. Take some videos 
of all this and let me see what you’re 
doing. 

Stop by here in Hancock and say 


others. I can hardly wait for you to hear 
themi Scott played a couple at Fresno 
and the crowds went wild. 

So. are you having fun? if not, why 
the hell not? It’s sure out there to have, 
so it’s only yourself stopping you. 

Meanwhile I’ve been up to here 
working on my proposals for the New 


some power and you have to use bone 
conduction, not the ears. This even 
works for the deaf (now known as hear¬ 
ing-impaired). Heck, it even works with 
SSB! if you’re adventurous you might 
want to check this out... if you can 
harness it, it’s got great commercial 
potential. Continued on page 76 


74 73 Amateur Radio Today • February, 1992 




































Updates 


Number 23 on your Feedback card 


The Quag-V 

See the above article in the 
December 1991 issue, page 36. 
Table 3 on page 40, listing the ma¬ 
terials for the 8-element antenna, 
contains an error. See the last 
column, the one for 146 MHz. The 
boom length should be 14 feet, 
NOT 12 feet. The total correct di¬ 
mensions should be 1" X 3" X 14'. 

The Dual-Combo FSM and 
Source Dip Meter 

See the above article by Mar¬ 
tin Beck WBaESV in the January 
1992 issue on page 8. Refer to 
Figure 1 on page 10. Diode D2 
should be reversed from what is 
shown in the parts placement dia¬ 
gram. 

The “Cheap and Simple" 
Power Supply Revisited 

See the above article by Vern 
A. Weiss WA9VLK/G0NBZ in 
the December 1991 issue. Refer 
to Figure 2 on page 66. Ray Mack 
WD5IFS points out that the 
voltage rating of capacitor Cl 
should be at least 35 volts instead 
of the 25 volt rating shown. In ad¬ 
dition, the author writes; "There 
are three noteworthy corrections. 
First, the 2N3055 transistors are 
NPN devices, although they are 
shown as PNP on the 'new' sche¬ 
matic (Fig. 2). Secondly, resistor 
R3 was drawn as a vahable resis¬ 


tor, but a fixed-value resistor 
would work fine. And finally, the 
full-wave bridge rectifier, illustrat¬ 
ed with dashed lines around it in 
Figure 1, states 'see text.’ Unfor¬ 
tunately, no mention in the text 
was made of this bridge in the lat¬ 
est article (it was described in de¬ 
tail in the original 1981 article). For 
this component, use a 25 amp, 50 
PIV rectifier such as the Radio 
Shack 276-1185." 

Project INSPIRE 
See the above article by Jim 
Ericson KG6EK in the December 
1991 issue. The Beginner’s 
Guide to Whistler Hunting by 
Michael Mideke WB6EER and an 
audio tape of a variety of sounds 
that can heard in the VLF spec¬ 
trum is listed incorrectly in the arti¬ 
cle as being available for $6. The 
guide is available for that price, 
but the audio tape is an additional 
$10. These items are available 
from Michael Mideke WB6EER at 
P.O. Box 123, San Simeon CA 
93452-0123. 

Computerized Tuning 
for Ramsey Receiver Kits 
See the above article by Mike 
Gray N8KDD in the December 
1991 issue. The program listing 
to control the interface was omit¬ 
ted. The program (see box, below) 
will produce an output voltage 
from the DAC board depending on 
the value entered (0-255). 


10 PRINT "Control + Break to quit" 

20 INPUT " Enter D/A counts (0-255)", OUTCOUNTS 
70 PRINT OUTCOUNTS 

80 OUT 890,0 :REMWR line high 

90 OUT 888, OUTCOUNTS :REM data out 
100 OUT 890,1 :REM WR line low 

110 OUT 890,0 :REMWR line high 

120 GOTO 20 


Number 28 on your Feedback card 

Ham HELP 

Your Bulletin Board 


Wanted: Manuals for Hallicrafter SX-100 
and SX'111 originals; or will be glad to pay 
copy and postage. Thanks. Milt Faivre 
K4BBT, Box 651032, Vero Beach FL 32965^ 


We are happy to provide Ham Help listirtgs 
free on a space available basis. To make our 
job easier and to ensure that your listing is 
correct, please type or print your request 
clearly, double spaced, on a full (8^ 'x 11“) 
sheet of paper. Use upper- and lower-case 


hematic and operator and ser- 
for ICOM l<>211 2 meter all 

* Coringa Dr.. Los Angeles CA 


letters where appropriate Also, print num¬ 
bers carefuUys 1, for example, can be mis- 

You may also upload a listing as E-mail to 
Sysop to the 73 BBS. (603) 525-4433. 8 data 
bits, 0 parity, l stop bit. Please remember to 
acknowled^ responses to your requests. 
Thank you for your cooperation. 


I am interested in donations of the follow¬ 
ing: pro RX R390 Shortwave set; Realistic 
OX-300 (for Novice CW work on AM/SSB). I 
am also interested in products from Fair Ra¬ 
dio and Universal Radio. Many thanks to any¬ 
one who can help. MacArthur Moore Herman 
KA3LLY. 5230 Heston St. Philadelphia PA 
19131 


Wanted: Schematic and/or manual lor Eico 
Model 625 Tube Tester I will pay copying and 
mailing expenses Thanks to all who respond¬ 
ed to my previous requests Larry Keith 
KF8BX. 4251 Meadowsweet Dr. Dayton OH 
45424. Tel. (513)233-1148. 


I am in need of a schematic for a Zenith. 

Chassis 12MB15X. 1 will be glad to pay for 
copying and postage. Fred L Horton. 4024 
Oakland Blvd.. Roanoke VA 24012. (703) 
366-6266. 



Townsend Electronics 

"RIG SAVER" 


ANNOUNCING 

NEW 

MOBILE MOUNTS 


FAX 
1-219-594-5580 

Townsend 
I Electronics. Inc. 

P.O. Box 415 
; Pierceton, IN 46562 
Visa/MC accepied 



CIRCLE 299 ON READER SERVICE CARD 


TALK WITH THE KNOWLEDGEABLE PEOPLE AT 


a 


UEMENT 

ELECTRONICS 


FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS 


$ 3699 “ 

kFTIOOOD 


YAESU U.S.A. 



FT33R/TTP 

FT411E 

FT811 

FT470 

FT911 

FT5200 

FT757GXII 


220MHZ HT 
2M HT 
440 MHZ HT 
2M/440 HT 
122 MHZ HT 
2M/44 MOBILE 
ALL MODE HF PORTABLE 


$328.00 

$299.00 

$339.00 

$404.00 

$429.00 

$629.00 

$929.00 



IF YOU'RE IN THE BAY AREA, STOP BY! 


1000 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
Call us at (408) 998-5900 

Since 1933 


-cTrCLE 132 on reader SERVICE CARI 
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Pearl Harbor 


I was chatting with a chap on 160m 
out in Western New York when he 
mentioned he’d just heard that Pearl 
Harbor was being bombed by the 
Japanese. It was Sunday, December 
7,1941. By Ihe next day we’d all been 
chased off the air.. .lor what turned 
out to be lour years. Four interesting, 
long years. 

My ham ticket got me into the Navy 
as an RT3/c in 1942. Alter nine months 
ol superb school I graduated as an 
ET2/C and went aboard the USS Drum 
in 1943...where I spent until 1945 
making live war patrols and made 
ET1/C. Then I taught school on the 
New London Submarine Base until I 
was discharged in 1946. 

That little paragraph covers a whole 
book ol adventures and sea stories. 
Let’s say I had an interesting time. I lost 
a lot ol Iriends... you probably know 
we had by lar the highest losses ol any 
branch ol the military, around 20%. 
Were there some close calls? Ask me 
sometime when we’re in QSO. 

In those days, being a ham meant 
a lot. It not only got me Into a lantas- 
tic program in the Navy. I also found 
that all my instructors in the Navy 
schools were hams. There were long 
lists ol calls on blackboards, canred 
into desks and all over the place. 

That was when hams were automati¬ 
cally buddies.. .Iraternity brothers. 
Eighty percent ol the American hams 
went into the military. We were need¬ 
ed, young and old. Our equipment was 
needed too. My Hallicralters SX-24 re¬ 
ceiver ended up on the Amazon with 
the Rubber Development Corporation, 
an OSS operation. 

In our latest war they didn’t want 
hams for anything. Further, our equip¬ 
ment is so lar behind the current 
military communications technology 
they’d have no use lor it. 

Considering that when the lease on 
our ham bands came up lor review in 
the past our biggest supporter was the 
military, we could lind ourselves all 
alone against a big, bad commercial 
world. Ol course, il we’d get into gear, 
Tire up kids about hamming and start 
pioneering new technologies again, 
our lease would be easier to keep. The 
FCC doesn’t want to know what we did 
for them 30 years ago. They want to 
know what we’ve done lately.. and 
what we’re going to do tomorrow 

lARN Disintegrating 

The Intermidable Amateur Radio 
Nuisance (lARN) was. until recently, 
pretty much a two man show, with 
Hap Holly KC9RP cheerleading Bax¬ 
ter K1MAN in his megalomania. Hap’s 
a nice chap. Blind (now known as 
sight-impaired). Hap’s been provid¬ 
ing a dial-up news service which 
Baxter has been using on his end¬ 
less sell-promotional broadcasts. Hap, 
who had a stronger stomach lor 
Baxter than most ol us, linally got led 

Say. you can do me a big lavor, il you 
will. Please check with the members ol 
your club and see il any ol ’em are 



QSL of the Month To enter your OSL, 
mail it In an envelope to 73, WGE Cen¬ 
ter, Forest Road, Hancock, NH 03449. 
Attn; QSL ol the Month. Winners re¬ 
ceive a one-year subscription (or exten¬ 
sion) to 73. Entries not in envelopes 
cannot be accepted. 


listening to the K1MAN broadcasts 
with any regularity. Does Baxter have 
any listeners? Please advise. 

Dayton '92 

Are the members ol your dub plan¬ 
ning on a mass invasion ol Dayton this 
year? You’d better make your plans 
soon since it starts April 24th. Are you 
driving or Hying? Where are you going 
to stay? What channel will you be using 
to keep in touch? 

II you wear an “I Hate Wayne" tee 
shirt I’ll give you a $2 discount on a 
renewal subscription. Say, what did 
you do with your 73 hat? You’re going 
to wear it while you walk past the CO 
and QSr booths, right? And don’t for¬ 
get to congratulate CO on their Ham 
Radio takeover. 

Good Old Hlraml 

You all know about some old geezer 
named Hiram Percy Maxim starting the 
ARRL, right? Jeesh, I hope you know 


about that. The pity is that you don’t 
know more about old Hiram. . .now 
there was one hell ol an entrepreneur! 
Hiram was not only a pioneer in ama¬ 
teur radio, he was also one in lilm... 
and in automobiles too. He was inter¬ 
ested in just about everything. He also 
was a great writer. How many ol his 
books have you read? 

One ol his books got on the best-sell¬ 
er list back in the early ’30s. He wrote A 
Genius In The Family, a book about 
his lather, the chap who invented the 
Maxim silencer. I read that before I 
even knew about amateur radio. The 
book hasn’t gotten any the worse for 
having been written about 60 years 
ago, so maybe you can lind a copy in 
your library. 

One ol the big problems an en¬ 
trepreneur has is in linding a suc¬ 
cessor. Hiram didn’t. He Just worked 
lull steam (yes, he smoked) until 
he suddenly dropped dead. Then all 
hell broke loose at the ARRL as 
his stallers fought tor power. The even¬ 
tual winner was ’’Bud’’ Budlong 
WtBUD, who was more ruthless and 
conniving than the others. In a way it 
was much like the behind-the-scenes 
battles in the USSR when dictators 

Allowed to do just about anything 
he wanted, and kept in power by direc¬ 
tors who were terrilied ol him. Bud ran 
amateur radio as his personal lieldom. 
He alone made our rules, which were 
rubber-stamped by the FCC. He made 
Ihe companies who played ball with 
him rich and destroyed those that 
didn’t. 

Alas, with the entrepreneur gone 
Irom the top, what had been a benevo¬ 
lent dictatorship under Maxim became 
a nasty one under Budlong. He was 
busier lighting his enemies and pro¬ 
tecting his power than in pushing ama¬ 
teur radio to grow. 

Like most tyrants. Bud’s power cor¬ 
rupted him. He became a hopeless al¬ 
coholic and was inlamous tor his 
wenching. When I lirst visited the hams 
at the ITU in Geneva in 1958, they ex¬ 
plained how Budlong had been thrown 
out ol meetings al the previous WARC 
conlerence because he was drunk and 



W2NSD/imesaC-SBl 
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brought prostitutes into the meetings 

This was not news to our State De¬ 
partment, and had a lot to do with their 
accrediting me as an ollicial delegate 
at the 1959 ITU WARC. Bud was there 
too. While I stayed at a small, inexpen¬ 
sive hotel, he had a lavish suite at the 
most expensive hotel in Geneva... 
paid lor by the ARRL, naturally. I don’t 
recall seeing him sober. 

Then along came Mort Kahn W2KR, 
who edged out Harry Dannals for the 
Hudson Division director’s job. Mort 
found himsell among a bunch ol direc¬ 
tors who, for the most part, knew little 
about business. They’d worked their 
way up the League ladder to the most 
important thing they’d ever do in their 
entire lives. . .be an ARRL director! 
Mort, who was a successlul business¬ 
man, had made his money by selling 
Tempco, a radio transmitter manulac- 
turing company, to Otis Elevator. He 
wasted little time in getting the direc¬ 
tors to retire Budlong. . .who died 
shortly alter that. 

Mort had the strength and the busi¬ 
ness background to get the ARRL into 
gear. He was torn between running the 
League Irom his spot as Hudson Divi¬ 
sion director and taking it easy on his 
yacht. He promoted John Huntoon to 
General Manager and settled in to run 
things mostly by telephone. 

It all started to come apart for Mort 
when he got a small group ol directors 
together on his yacht in December 
1962. The ARRL had lost membership 
that year and he wanted to come up 
with something which would get it mov¬ 
ing again. The winning idea came Irom 
Tom McCann K2CM, one ol Mort’s 
3999 buddies. The plan was to get the 
FCC to return to the prewar Class A- 
Class B licensing system. 

This had been screwed up, in their 
estimation, by George Sterling (W1AE), 
when he was the FCC Chairman. With 
Senator Goldwater’s support he broke 
things loose, giving us the Novice 
and Technician Class licenses. Bud¬ 
long fought those changes with every¬ 
thing he had, but he was no match lor 

Once the decision was made to pro¬ 
pose this rule change, Mort, Tom and 
the directors had to put the best lace 
they could on it. They decided to call it 
Incentive Licensing... a brilliant politi¬ 
cal move. They proposed that only the 
Advanced and Extra Class licensees 
be permitted to use voice between 160 
and to meters, as pre-war. 

Mort dictated the editorial announc¬ 
ing this move to Huntoon. who pub¬ 
lished it in the February 1963 OST. It 
sure did get everyone’s attention. 

When this ill-considered idea 
bombed, almost killing the ham indus¬ 
try in the next year and a hall, Mort 
moved hisyacht to Florida and stopped 
answering Huntoon’s Irantic calls. 

I found John to be a nice chap... he 
was just totally over his head. He’d 
lunctioned well as a goler for Budlong, 
but had no business experience and 
certainly was no entrepreneur. 

Today we have David Sumner K1ZZ 
general managing the League. David 














How about you? Are you satisfied 
with yourself? Are you making enough 
money? Are you doing everything 


Write an article about a club member your habit 
who's active on packet. Another about that decit 
one who’s DXing. Got anyone around healthy yt 
who's DXpeditioned anywhere? Any- April. B 
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Number 24 on your Feedback card 

Homing IN 


Radio Direction Finding 


Joe Moell. P E.. K$OV 
P.O. Box 2508 
Fullerton CA 92633 

Doppler Fun in Phoenix 

"Over my dead body!" You're sure 
that's what your "significant other" will 
say when you suggest drilling an inch- 
and-a-hail-diameter hole in the roof of 
the family's shiny sedan. You need the 
hole to install a rotating quad or beam 
for 2 meter radio direction finding 
(RDF) contests (often called foxhunts 
orT-hunts). 

Properly done, a hole in the roof will 
not ruin the resale value. But a big an¬ 
tenna sprouting from a car top Is not 
beautiful to non-hams. It is certainly not 
a covert way to hunt jammers, either. 
Furthermore, your wrist and arm get a 
real workout spinning these antennas 
against wind load at highway speeds 

After a while, you may long for RDF 
sets with certain "creature comforts." 
Wouldn't It be nice if the antenna rotat¬ 
ed electronically, with no moving 
parte? And wouldn't it be great if there 
were a direct display of the bearing, 
updated regularly, perhaps even a di¬ 
gital readout in degrees? Of course, no 
holes would be needed for this ideal 
system, and It could be quickly in¬ 
stalled on and removed from any car. 

If you have lots of kilobucks, you can 
buy Walson-Watt or cavity-backed an¬ 
nular slot antenna RDF sets with all 
these features and more. Those are 
what the FCC and other government 
agencies use. 

Your pockets aren't that deep? For¬ 
tunately, there Is a ham-budget alter¬ 
native: the Doppler array. 

From Trains to Hidden T's 

As a car or train approaches you with 
its horn sounding, its pitch seems to 
rise. Then there is an apparent abrupt 
change to a lower tone just as it passes 
by. 

An Austrian physicist named Dop¬ 
pler noticed this phenomenon back in 
the 1800s (not with cars, of course). He 
derived a set of formulas predicting the 
frequency shifts that observers per¬ 


ceive in waves (sound, radio, and light) 
when the wave source and the observ¬ 
er are moving relative to one another. 

Over a century later. H. T. Buden- 
bom figured out how to use Doppler 
effect formulas to determine the 
source direction of an incoming radio 
wave in a matter of milliseconds, using 
a mechanically rotating antenna. But 
to be effective on 2 meter FM. the an¬ 
tenna spin rate must be greater than 
10,000 RPMI It took the invention of RF 
diodes and digital integrated circuits to 
make inexpensive mobile ham-band 
Doppler RDF sets possible. 

Typical Doppler RDF sets for VHF 
have a ring of four or eight quarter- 
wave whips on a ground plane. Vertical 
dipoles are better than whips, but mo¬ 
bile mounting problems make them 
less common. Switching diodes con¬ 
nect each whip to the receiver, one at a 
time, in sequence. The receiver thinks 
it is connected to a single antenna that 
rotates around an invisible vertical axis 
in the center of the ring. 

This pseudo-rotation causes FM 
modulation to appear, superimposed 
on the received FM signal, as a tone 
at the rotation frequency. The phase 
of this demodulated tone, relative to 
the antenna switching sequence, de¬ 
termines the direction of the incom¬ 
ing signal. Bearings are usually dis¬ 
played on a ring of light-emitting diodes 
(Photo A). 

The Doppler Capitol of T-Hunting 

There is no better place to observe 
ham Dopplers in action than Phoenix, 
Arizona, "Every T-hunter has a Dop¬ 
pler here," says John Moore NJ7E, a 
regular at the monthly hunts with his 
daughter, Beth N7MAT. John has re¬ 
ceived commendations from the Arizo¬ 
na FCC office for assisting in appre¬ 
hension of jammers and bootleggers In 
the ham bands using RDF. 

Competitive T-hunting in Phoenix 
has a long history. In the '70s. Dave 
Cunningham W7BEP tested out his 
ideas for soft-switching Doppler anten¬ 
nas there, developing what was to be¬ 
come the Doppler Systems line of com- 



PholoA. Doppler RDF sels are "slandardequipmenl" on Phoenix areahunts. Bob 
and Jackie Neve (WB7SMU and WB7SMT) strap their home-brew readout to the 
lop of the dashboard. 



Photo 8. A ham radio Explorer post got several Phoenix area teens involved in 
T-hunting. EricJoniand N7KDV is captain of this learn, which uses an eight-whip 
Doppler array. 




Photo D. For weak signals or on-foot "sniffing ," Damon Stewart KB7FUT is ready 
with his beam and attached hand-held. 
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Resources for Home-Brew and Commercial Doppler RDF Sets 

Complete details of W7BEP's advanced Doppler are in the June 1981 
issue of 73 Magazine. This is a complex project, with atx>ut 40 ICs and 
MOSFET preamps on each antenna. This design is the basis for the Doppler 
Systems line of commercial RDF units and the switching concept is patent- 
protected. 

Current models from Doppler Systems have improved antenna preamps 
and new display/interface features. Prices start at about $600, not including 
antennas. Contact the company for more information: Doppler Systems, 
Incorporated, P.O. Box 31819, Phoenix AZ 85046; (602) 488-9755. 

Construction plans tor the eight-antenna WA4BVY Doppler, called the 
DoppleScAnt, are in the May 1978 issue of QST. Contact the ARRL for an 
update sheet before attempting to build it. 

For a complete discussion of the theory of Doppler RDF. read Transmitter 
Hunting—Radio Direction Finding SimplWed. This 323-page book by K0OV 
and WB6LIZZ is published by Tab Books and is available from Uncle 
Wayne's Bookshelf. There is an entire chapter on Doppler techniques, 
including construction plans for the Roanoke Doppler. The cost of the parts 
for this 11-IC project is less than $1tX), including four antennas. 


mercial RDF sets. W7BEP has not 
been seen on a hunt for some time, but 
most hunters still use Doppler technol¬ 
ogy on the monthly hunt. 

Boundaries for this hunt, held on the 
second Saturday of the month on 
146.43 MHz. are a 15-mile radius from 
the starting point. The hider declares 
that spot in advance, usually choosing 
between two large parking lots in dif¬ 
ferent parts of town. Once everyone 
hears the fox's signal, the hunt is de¬ 
clared to be under way, and the mad 
dash begins. 

To win, you have to be the first to 
identify the transmitter, so every sec¬ 
ond counts. Hunters like the instant 
readout and rapid update rate of 
Doppler sets for this type of hunt. 
Home-brew models predominate, 
usual'y some variation of the eight- 
antenna design by Terrence Rogers 
WA48VY (see the sidebar). 

To aid in tracking weak signals, 
some put 5/8-wavelength whips in the 
antenna ring (Photo B). We used both a 
rotatable beam and a Doppler, as did 
one other team (Photo C). All the others 
used only Dopplers for the mobile part 
ofihe hunt. 

Just like everywhere else, Phoenix 
T-hunters are super-friendly. I felt right 
at home hunting with them. Still, even 
wUh a top-notch navigator and beam- 
timer (WA60PS), I had some trepida¬ 
tions about participating as an out-of- 
lowner in a timed hunt in the dark in 
totally unfamiliar territory. 

You see. these folks start their hunt 
at 7 p.m., with the idea that they will all 
find the T in an hour or so and head to a 
nearby pizza place for dinner. The last 
thing I wanted was to be the cause of a 
bunch of starving hams standing 
around at the end point waiting for us 
with growling stomachs. 

Fortunately, a couple of SWLs ar¬ 
rived at the last minute, looking for a 
ride along. Since they knew their way 
around metro Phoenix, I invited one to 
go with us as an additional navigator. 
(Aha, someone else to blame!) 


Jim Hoff, our ride-along and a soon- 
to-be ham, was more help than I could 
have imagined in avoiding dead ends 
and low overhangs. We still finished 
last, of course, but we didn't keep them 
waiting foo long. 

Did Anyone Salute? 

Be prepared for just about anything 
on a Phoenix hunt. Hiders love to use 
modified dual-band rigs as remotes to 


foil hunters. This time, the T was a du¬ 
al-band handheld dropped into a fake 
sprinkler vault, with a dozen feet of 
leaky coax out on the ground as an 
antenna. Gee. what polarization is 
that? 

"A while back, a friend of mine hid 
it in a US flag," NJ7E chuckled. "He 


stitched two flags together with an 
HT Inside It—it looked like one flag 
—and ran it up a flagpole in front of 
an apartment house down In 
Mesa. 

"There is more emphasis on the 
sniffing (on-foot hunting for a con¬ 
cealed fox) than on long road chases." 
John reports (see Photo D). Hiders also 
like to take advantage of the signal 
reflections you can get from terrain 


features. "People do a lot of multi- 
path work, but it isn't long distance. 
Phoenix has enough mountains that 
you can play a lot of multipath games. 
In fact, it's frustrating living in Phoenix 
because there's no place you can live 
where you don't have mountains 
blocking your radio signal." 


The Down Side 

Easy-to-read displays and rapid re¬ 
sponse of Dopplers make them a good 
choice for hunting strong jammers or 
for short first-finder-wins hunts like 
those in Phoenix. But in the interest of 
"full disclosure," I should point out a 
few disadvantages. 

A beam or quad RDF setup has sig¬ 
nificantly more sensitivity than a 
Doppler. Some teams use 5/8-wave¬ 
length whips on their Dopplers and 
some designs use "soft switching" to 
improve signal-to-noise ratio and re¬ 
duce cross modulation products. But 
the beam/quad hunters will still get 
bearings at much greater range. 
Dopplers are seldom usable at the 
starting point of long distance weak- 

Sensitivity and accuracy of the 
Doppler method is reduced further if 
the transmitting station is not vertically 
polarized. When the hider uses hori¬ 
zontal polarization, multipath reflec¬ 
tions are enhanced relative to the di¬ 
rect signal, making homing in much 
more difficult in urban or mountainous 

The Doppler technique requires 
a receiver with FM detection, even 
if the signal is AM (in the aircraft 
band, for instance). Doppler sets will 
not track non-carrier modes such 
as single sideband and pulsed noise 
signals. 

Your Doppler's accuracy will be 
degraded by proximity to other anten¬ 
nas. The effect is greatest when the 
other antennas are in front of the 
Doppler array. NJ7E says his commu¬ 
nications whips pull the Doppler indi¬ 
cation forward when the signal is 
toward either side. Rotating a verti¬ 
cal quad or yagi on the same vehi¬ 
cle makes the Doppler indication 
move 10 to 40 degrees, depending on 
closeness and mounting location. 
However, this problem is much less 
severe when the beam is horizontally 
polarized. B 


‘'Be prepared for just about anything, 
on a Phoenix hunt Hiders iove to 
use modified duai-band rigs as 
remotes to foii hunters." 



CIRCLE ISO ON READER SERVICE CARD 


DUAL BAND 

146/446 MHZ 
No Tuning Required 
18 inches Tall, All Black 
Noiseless Spring 

Preserves the sleek look of your vehicle 
Performance Equals or exceeds a 5/8 
wave on VHF or (^ollinear on UHF 
S29.95 + shipping 
Accessories Available 
30 Day money back guarantee 

We like this antenna and the way it operates so well, 
that we are willing to offer a warrant that is almost 
unheard of in the amateur radio market today. 

If in the first 30 days you are not satisfied with the 
way this antenna operates, return the antenna in 
good condition, postage paid and we will refund to 
you the $29.95 purchase price. 

D & L ANTENNA SUPPLY 

P.O. Box 6784, Leawood, Kansas 66206 
06;00PMto08;00PM 
Information; 1-913-677-4766 
Order Une: 1-800-533-5160 
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SRC-10 

REPEATER/LINK 

CONTROLLER 



Telemetry response tones 
Low power CMOS. 22ma @ 12v 
Detailed application manual 
Programmable COS polarities 

Repealer & link courtesy tones 
Synthesi 2 ed link/remote base capability 


$ 149.00 

CREATIVE CONTROL PRODUCTS 

31S5 Bunting Avenue 
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Barter ’N'buy 



TALK WITH THE KNOWLEDGEABLE PEOPLE AT 


L/uement 

■- ELECTRONICS 

FEATURING AN EXTENSIVE LINE OF ICOM PRODUCTS 



Eraiico^ 

• IC-12GAT 1.2 GHZ HT $324.00 

• IC-R1 WIDEBAND RECEIVER $519.00 

• IC-R100 WIDEBAND RECEIVER $599.00 

• IC-735 ALL MODE HF TRANSCEIVER $899.00 

• IC-725 ALL MODE HF TRANSCEIVER $799.00 

• IC-3SAT 220 MHZ HT $319.00 

• IC-726 ALL MODE HF TRANSCEIVER $1089.00 


1000 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
Call us at (408) 998-5900 


Coaxial R.F. Antenna Switches^ 
& Low Pass T.V.I. Filters 


Heavy duly coaxial switch for true 1 Kw POWER - 2 Kw PEP 
Ceramic with Coin Silver Switch Contacts 

0CS-3C - Single Pole 3 Position. 

Desk or wall trrount. All unused positions grounded. 

UHF Connections / UO.50 
0CS-3C-BNC - BNC Connections / *43.95 

#C5-6C - Single Pole 5 Position. 


I T.V.I. Problems? - Barker & Williamson Has The Solution! 


FL10/1500 FL6/1500 


FLlO/100 FL6/100 


Power Cut Off orNlSum *Attefl-"' Frequency 
Model (Waffs) Frequency Attenuation nation Range 










































NOW YOU CAN 
AFFORD THE BESTI 

Engineered for the Ham, the finest In Crank-Up, 
Free-Standing or Guyecf Towers Is from TrI-Ex. For 
over 30 years, the INDUSTRY standard-backed witf 
Defense and Aerospace technology. 


MW SERIES 

Self-supporting when 
attachM at first section - 
will hold normal Tri-Band 
beam; 25'. 33\ 50’. and 
65' heights. 

W SERIES 

Aerodynamic 
tower designed 
to hold 9 sq. ft in 
a 50 MPH wind at 36'and 


LM SERIES 

'W brace motorized 
tower. Holds large 
antenna loads. Models at 
ZT, 54', and 70' heights. 

TM SERIES 

Tubular construction for 
larger antenna loads at 
70'. 90'and 100' heights. 
Free standing, with 
motorized operation. 


irSi 


TOWER CORPORATION 

Quality Structures since 1954 _ 































Number 26 on your Feedback card Number 27 on your [ 

Random OUTPUT Propagation 


average, everyday HF rag-chew QSO. 
Most of them go something like this: 

"CQ, CQ, CQ from W1 ABC... by for 

"W1ABC,thisisK®XYZ. . .KiloZero 
X-ray Yankee Zulu." 

'‘K1XY. . eh, was it Tango? This is 
Whiskey One Alpha Bravo Charlie. 
Thanks for the call, old man. The name 
here is.. .The QTH here is. . .Your 
signal report is. .My rig is. . The 
weather here is [Each of these 
statements is repeated two or three 
times, then again with phonetics.] 
So . how copy?" The same exact in¬ 
formation is now exchanged from the 
other side, and then the two parties 
quickly say, "Thanks for a great QSO 
. . . hope to hear you on the band 
again.. .73." 

This is communicating? This activi¬ 
ty, repeated over and over again, Is 
why we spend hundreds or thousands 
of dollars? This is the kind of activity 
that will attract and hold onto young¬ 
sters by the thousands? 

Almost all of us would like to have 
more interesting contacts—to really 
get to know our fellow hams and make 
a few friends over the air. The problem 
lies in the fact that speaking to stran¬ 
gers is not something most people feel 
comfortable with. Even if you don’t 
have a problem with talking with new 
people over the air, chances are that 
the person who has just answered your 
CQ is terrified. 

I'd like to offer a few suggestions on 
how we can all get over this communi¬ 
cation blockage. 

Get Off On The Right Foot 

The first and most important thing 
you can do to get a QSO going is to 
immediately break the monologue cy¬ 
cle. The monologue cycle is present in 
about 98% of the QSOs I've ever been 


David Cassidy N1GPH 

versation. and an enjoyable discussion 
begins, or a long silence is heard (he's 
waiting for the typical exchange of call- 
signs), followed by a confused but 
certain entry into the monologue cycle. 
When this second scenario begins, I 
give the guy one more try. I ask a quick 
question, followed by "over." If he 
launches into another monologue I 
realize that it's hopeless. On my next 
transmission I give him all the informa- 


To get a conversation going, try ask¬ 
ing a question. If you get a short, stum¬ 
bling answer, ask a follow-up question 
that forces the other person to go into 
more detail. Everyone has a story to 
tell, and if you are the curious type, 
most everyone's story is truly fascinat¬ 
ing, In the last year I’ve met: 

A guy who retired early, sold his 
house, bought an RV. and spent the 
next five years traveling around the 
country. 

A guy who worked on NASA's Apot- 
lo. Skyfab and shuttle programs. 

A guy, operating from a hotel room in 
Colorado, on tour with the Rolling 
Stones as a lighting technician. 

Talk About What Interests You 

The easiest way to make a friend is to 


areas of amateur radio interest you. 
Are you into packet, moonbounce. 
ATV or foxhunting? Talk about it. 

Of course, the really interesting 
QSOs start when you can find a 
common interest other than amateur 
radio. If I can get past the usual boring 


day? It’s a pleasure to meet you. My 
name is David, and I’m in a little town 
called Hillsboro. New Hampshire. 
Over." 

That’s it. No phonetics. No talk about 
rigs, signals, antennas or weather. No 
repeated callsigns. Just a simple intro- 


radio is a hobby concerned very n 
with geography, I add the QTH). V 
happens next is one of two thi 
Either the party on the other enc 


Jim Gray W1 XU 
210 E. Chateau Circle 
PaysonAZ85541 

10 and 12m DX Decline 


Jim Gray WIXU 

2 come less apparent, and of- 


levels which, fortunately, will be low. 

The fellows with yagis and quads will 
® have a definite advantage... and even 

solstice more so, as conditions weaken, 
tnditions Try for DX across the equator on 
iverfrom poorer days, but not over the poles; 

higher and, as always, use WWV at 18 min¬ 
iring the utes after any hour to keep you in¬ 
signs of formed about propagation trends. High 
1 . solar flux values and low Boulder K and 

lhat the A indexes are the best indicators of DX 


19th and 23rd. The poorest con¬ 
ditions are expected between 
the 11th and 14th. and again be¬ 
tween the 26th and 291h. Yes, 
that’s right: This is leap year, 
and February has 29 days! 

The full moon will occur on the 
18th. 

On the best days, there will be 
some DX on 10,12, and 15 me¬ 
ters during daylight hours, and 
occasionally around dusk and 
dawn. You may expect 20 me¬ 
ters and 17 meters to support 
most of the DX opportunities, 
and 20 will be open after dark on 
good days. On the lower HF 
bands of 30, 40. 80, and 160 
meters, you will find lots of DX 
on the Good (see the calendar 
and chart) days, but not much 
on Poor days. Atmospheric 


signals. Storms often 

or near the days-' ' 

the chart. 


singer—I write songs, too), the out- 
2 r a CQ. my initial doors (canoeing, camping), history 
How are you to- (the Civil War especially), Stephen 
to meet you. My King novels (have you read his latest?), 

m in a little town woodworking (I have a modest shop in 
ew Hampshire. my basement and spend a lot of time 
making small pieces of wood out of 
ics. No talk about large pieces of wood), skiing (I haven’t 
s or weather. No broken anything yet) and motorcycles 
ist a simple intro- (I haven’t broken anything yet). and. 
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common with a person until you ask. 
Finding out what someone does (or 
did) for a living is a good first step. (“I'm 
in the publishing business. What do 
Continued on page 51 
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“ WoriTTlie SWIlitelr 

It’s Easy. . . afnd Fun! 


Build a 
Crystal 
Chirper 


CCct^flr 


t^!^Q!8l;putei 
i^'FovSgr ' 


I^gim^XiiD'nO^ t ’ 

F\q%n.c-yiC4sihjfer 

iPS^Jf^O- ‘ ’C 
.Natch Filter ' ^ 











/e to team the sound of each charac- 
once. That's why this system is so 
>y compared to the others.—Wayne 


>u wrote over the past year or 
/e been teaching a Novice and 
! Tech class for any age group 
3 very open-minded, as well as 
ach), but yesterday I got to give 
;e exam to a Handi-Ham. A 
f mine, Mark KJ6H. asked me if 
mind helping him with the exam 
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Never SAY DIE 

Wayne Green W2NSD/1 



The Worrywart At Dayton 

With Dayton looming a few weeks 
away, It’s almost time for me to start 
thinking about my talk. Of course 1 say 
this to myself every year and 1 follow 
the same pattern each time—I put off 
thinking about it. Then, suddenly I'm 
addressing a roomful. 

I'm reminded of a Japanese pianist 
friend who Is so good that he doesn’t 
have to practice much to get by. The 
result is that he gets by at concerts, but 
when it came time for him to make a 
recording where he had to be perfect, 
not just darned good, he was in trouble. 

Having done just about everything 
there Is In amateur radio; having DXed 
from dozens of countries; and having 
been writing editorials for 40 years 
now, I don't have any problem get¬ 
ting up In front of an audience and 
talking at length. But like my Japanese 
friend. I've been taking the easy way 
out and not planning my talks before I 
get started. 

What should I talk about at Dayton 
this year? No-code? Old-timers? Our 
mess on 20m? Ham broadcasting? 
WARC? Digital voice? The loss of our 
consumer electronics Industry to Ja¬ 
pan? The pathetic vapidness of our 
QSOs? Our thousands of virtually un¬ 
used repeaters? Fixing our American 
educational system? There Isn't any¬ 
thing much 1 can talk about that 1 
haven't written about in my editorials, 
so I don't know. 

With technology rapidly leaving us 
far behind, I wonder if you have any 
ideas on how amateur radio can even 
pretend to be worth continuing as a 
hobby which might be worth airing at 
Dayton? As I write this I’m just back 
from the Winter Consumer Electronic 
Show in Las Vegas. There I heard 
about the latest In DSP, GDI. DCC, 
DAR, MD and other technologies of the 
'90s. As I looked over the new equip¬ 
ment and attended lectures, I won¬ 
dered how many hams In my Dayton 
audience would be able to Identify 
these new technologies by their let¬ 
ters? And how many could explain 
them at a ham club meeting? 

The world Is going into desktop pub¬ 
lishing, home video production sys¬ 
tems, pocket cellular phones which 


plug into your car. arcade quality 
games at home, notebook computers, 
and pocket faxes, while we’re fighting 
over the Morse code... which to me is 
like arguing about deck chairs as the 
Titanic sinks. 

Microelectronics has made it impos¬ 
sible for us to build anything but the 
most simple equipment. It’s time to 
stop fussing about that. So what role is 
there for amateur radio in the next 
century? 

The original justifications for our 
hobby have been made irrelevant as 
technology has swept past us. I sug¬ 
gest we either come up with some new 
and compelling reasons lor our use of 
billions of dollars in public property or 
else contemplate eviction. 

We were at one time supposed to 
provide a source of technically trained 
people in case of a wartime need. 
We’re no longer able to even remotely 
cope with today's technology, so that's 
out. Worse, today’s military "techni¬ 
cians" are being taught to replace 
boards by the numbers, not to fix them. 

We’re supposed to be able to pro¬ 
vide emergency communications. We 
still do this to some degree, but cellular 
telephones and other more modern 
communications technologies are fast 
making us redundant. There’s no com¬ 
parison between high-speed digital 
communication technologies and our 


slow, error-prone CW traffic networks 
which the League is still promoting. 

We’re also supposed to be providing 
international good will. We still do, a 
little. But our demand for contacts and 
QSLs from rare countries has killed 
that benefit. We’ll be hearing about 
that at WARC, you may be sure. Ama¬ 
teur radio is perceived to be no more 
than a hobby lor rich Americans and 
Japanese by many third world govern¬ 
ments. 

At Dayton this year, can you come 
prepared to explain briefly what bene¬ 
fits you think we have to offer Ameri¬ 
ca.. and third world countries? What 
justifications have you lor our continu¬ 
ing to use our priceless frequencies? 

I’ll have to put a time limit on contri¬ 
butions as a way to keep some of the 
long-winded 75m geezers from pontifi¬ 
cating at length. I'd like to hear from 
hams who have good ideas and can 
express them. 

Instead of my giving a talk this year 
at Dayton, how about a workshop 
where we discuss what benefits we can 
oiler in exchange for the value we’re 
getting? 

Think of our hobby as a product. It 
has to be good to attract buyers (new¬ 
comers). It has to keep up with the 
times. It has to provide benefits to the 
country in exchange for its franchise 
for exclusive use of public property 


(our frequencies). It also has to be pro¬ 
moted and advertised if it’s going to 
attract customers. And we have to 
have some sort of customer service to 
keep the customers happy (presum¬ 
ably the ARRL). 

We’re weak in every aspect of our 
marketing. We do little to promote the 
product. We do even less to advertise 
it. Customer service? Har-de-har! 
We’ve been paying the bill to our sup¬ 
plier (the government) with lOUs. 

We have what could be a fantastic 
product. We could even pay lor It with 
services. I’ll be interested at Dayton to 
see if you come to my talk and just sit 
there... or if you come with ideas on 
ways we can pay the freight... with 
Ideas on how we can better promote 
and sell the product. 

I have plenty of ideas.. .some of 
which I’ve outlined in my editori¬ 
als. . but I have no monopoly in this 
field, so let’s hear yours. I've got up to 
90 minutes allotted.. .time for a good 
50 ideas to be proposed. 

The Old Days 

The days when hams could build 
their own equipment are long gone. 
Most of today's electronic circuits are 
just too complicated for the kitchen 
table. Sure, it’s fun to put together 
kits.. .and I encourage it.. .but with 
almost all parts being made in Asia and 
few parts sellers left In the U.S., our 
days of building state-of-the-art receiv¬ 
ers and transmitters are long gone. 

The day when the military might 
suddenly be in need of radio operators 
Is history. That meant something when 
the military communications used 
Morse code and they didn’t want to 
have to take months to train operators. 
Even the best of our technical training 
is no longer of value to the military. Our 
experience has little relevance when it 
comes to operating or repairing mili¬ 
tary electronic equipment. 

The military also supported us in 
days of yore as a way to reserve a body 
of frequencies they could comman¬ 
deer in time of war. They don’t need 
those any more either. 

All of which leaves us with a sack of 

One benefit we might be able to 
provide would be a growing pool of 
young electronic enthusiasts who 
would go on to become technicians, 
engineers and scientists. We know that 
America is either going to somehow 
develop high-tech career people or 
else we’re going to continue to lose the 
world economic battle. 

But we're going to have one hell of 
an uphill battle. We have our whole 
educational system and its unions to 
fight. We even have a large percentage 
of our own hams lighting to keep 
youngsters out. 

If you think I'm wrong in any de¬ 
tail, please put your word processor 
(even if it’s a pencil) where your mouth 
is and let me know how you think I’m 
off base. B 



QSL of the Month To enter your QSL. mail it in an envelope to 73, WGE Center. 
Forest Road, Hancock. NH 03449. Attn: QSL of the Month. Winners receive a 
one-year subscription (or extension) to 73. Entries not In envelopes cannot be 
accepted. 
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QRX. . . 


The Next SABEX Mission 

Four ham astronauts will fly in the up¬ 
coming STS-45 shuttle mission. Pilot Brian 
Duffy N5WQW, mission specialist Kathy Sulii- 
van (cail pending), mission specialist Dave 
Leestma N5WQC and payload specialist Dirk 
Frimoul ON1AFD plan to operate on 2m FM 
during the eight-day flight. 

Currently scheduled for liftoff on March 14 
at 1313 UTC (an aiternate date of March 22 
at 1301 UTC is possible), this mission will fly 
in a high inclination orbit (57=) which should 
provide radio coverage over a good deal of 
the Earth. The seven crew members will be 
divided into two teams on different sleep 
schedules which will result in 24-hour activity. 
Since there are ham astronauts on both 
teams, there will be plenty of opportunity for 
two-way contacts. 

A number of pre-arranged school contacts 
will be established as part of the mission pro¬ 
file. In addition, there Is a good chance that 
quite a few free-for-all contacts will be made, 
particularly during each team’s pre- and post¬ 
sleep times. Since system power Is limited 
during this flight, the shuttle's 2m Motorola 
HT will be powered by battery packs (a total 
of 12 will be carried along). All contacts will 
be on 2m FM voice. There is a good chance 
you will hear the shuttle transmissions on 
145.55 MHz during most passes in your 
range. Transmit up to the shuttle on one of the 
following frequenices: 144.91, 144.95 and 
144,97 MHz. TNX to Lou McFadin W5DID at 
NASA JSC. 


Kenwood K.I.D.S. 

Kenwood has come up with an exciting 
program called Kenwood K.I.D.S. to help 
young people discover the fun of amateur 
radio. Kenwood asks amateur radio clubs to 
co-sponsor a local school, scout troop, or 
youth group with the Kenwood K.I.D.S. pro¬ 
gram. 

Sponsoring clubs provide elmering while 
Kenwood provides the educational materials 
and prizes. For every 10 new hams spon¬ 
sored, a club receives 10 $25 gift certificates 
from Kenwood. 

All clubs sponsoring at least one group of 10 
Kenwood Kids by March 1, 1992, will be en¬ 
tered in a drawing for Kenwood’s TS-950SD 
top of the line transceiver. Each of the youth 
clubs with 10 or more new members will have 
a chance to win one of 10 complete stations 
consisting of a TS-140S transceiver, PS-430 
power supply, AT-250 antenna tuner, and MC- 
60A microphone. 

Write Kenwood for a Kenwood K.I.D.S. 
package containing 10 copies of Now You're 
Talking, the instructor’s manual, a certificate 
for one copy of Ham Windows, and the Ken¬ 


wood K.I.D.S.’s program outline and promo¬ 
tional materials, including forms to claim gift 
certificates. Kenwood U.S.A. Corporation, 
Kenwood K.I.D.S. Program. P.O. Box 22745, 
Long Beach CA 90801-5745. TNX Mike 
Forsythe of Kenwood. 


DABA Scholarships 

Eight scholarships in the amount of 
$2,000 each will be awarded this year by 
the Dayton Scholarship Program to deserv¬ 
ing students graduating from high school. The 
awards will be based on financial need, 
scholastic achievement, and involvement with 
the amateur radio community. There are no 
restrictions on the course of study, nor must 
the student be planning on a four-year bac¬ 
calaureate degree. However, schools or tech¬ 
nical institutes awarding associate degrees 
must be accredited. 

Three forms must be submitted no later 
than May 15.1992: one by the student, one by 
the student’s principal or guidance counselor, 
and one by a licensed member of the local 
radio club. If there is no local club, any li¬ 
censed amateur radio operator may fill out the 
form. 

The student’s application must be submit¬ 
ted with: 1. A copy of the student’s amateur 
radio license: 2. A transcript of the student’s 
high school grades: 3. A copy of the letter of 
acceptance from the school the student will be 
attending: 4. A 75-word or less typed composi¬ 
tion explaining the student’s future plans, and 
why the scholarship is important. The student 
should be specific about how the scholarship 
will directly affect the applicant and the appli¬ 
cant’s family. 

Winners will be notified by telephone 
around June 1, 1992. For application forms, 
write DARA Scholarship Committee, 45 Cin¬ 
namon Court. Springboro OH 45066. 


NewARRL 

Director Elected _ 

George S. Wilson W40YI, an attorney 
from Owensboro, Kentucky, was elected 
President of the Board of Directors of the 
ARRL on January 17. 

Mr. Wilson succeeds Dr. Larry E. Price 
W4RA. of Statesboro, Georgia, who has been 
President of the League since 1984. Dr. Price 
will continue to serve as International Vice 
President of the League. 

Mr. Wilson, who has been an active ham 
since the age of 16. was first elected Vice 
Director to the ARRL Board from the Great 
Lakes Division in 1982. He has served on 
numerous board committees, and has long 
been involved in the League’s emergency 
and public service communications activities. 
In addition, he served as an advisor on disas¬ 
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ter communication to the Kentucky State 
government. 


NewSouree 

ofTOcmORM _ 

National Oceanic and Atmospheric Ad¬ 
ministration stations are being required to 
relocate their wind profiler radars from 
404.370 MHz to 449.000 MHz. Although most 
RF is directed vertically within 17 degrees, the 
main carrier’s high mode will be approaching 
an ERP of 22 megawatts, and the 30 to 60 dB 
of residual RF may not be enough to preclude 
interference to those within 5 MHz of opera¬ 
tion. UHF FM repeater operations in the area 
of NOAA stations are likely to experience 
some degradation. 

This frequency move is being directed by 
the National Telecommunications and Infor¬ 
mation Administration (NTIA) and Inter¬ 
departmental Radio Advisory Committee 
(IRAC). The move is based on concerns about 
the rare instances of interference to the 
safety-of-life SARSAT/COSPAS satellite up¬ 
link systems on 406-408 MHz. Although 
NOAA systems inhibit operation during an 
overhead pass, other entities, such as univer¬ 
sities, may not be as diligent. 

Whit Brown WB0CJX writes: ’’Surely, there 
must be a better alternative to this move, 
which has been kept unusually quiet. It would 
seem that a minimal move downward in fre¬ 
quency could eliminate the infrequent satellite 
problem and cost the taxpayers a lot less than 
a banzai migration of 45 MHz, altering the 
operational characteristics of thousands of 
existing amateur repeaters and perhaps 
compromising the performance of other com¬ 
mercial services.” NTIA’s concern for safety- 
of-life issues is, of course, valid; but so are the 
safety-of-life services provided by the ama¬ 
teurs now sharing this spectrum, and public 
safety services from 453-454 MHz. Other 
services within the 10 MHz envelope in¬ 
clude fire, broadcast auxiliary, industrial, land 
transportation, relay press, taxi, petroleum 
products, local governments, power and 
water, and mobile telephone. TNX Whit 
Brown WB0CJX, Mid-America Coordination 
Council, Inc. 


TNX,,, _ 

.. .to all our contributors! You can reach 
us by phone at (603) 525-4201, or by mail at 
73Magazine, Forest Rd., Hancock NH 03449. 
Or get in touch with us on CompuServe ppn 
70310,775; MCI Mail "WGEPUB”; or the 73 
BBS at (603) 525-4438 (300-2400 bps), 8 
data bits, no parity, one stop bit. News items 
that don’t make it into 73 are often put in our 
other monthly publication. Radio Fun. You 
can also send news items by FAX at (603) 
525-4423. 
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Build a GaAsFET 
Preamp Sequencer 

Mast-mount your preamp for maximum performance. 

by Ron Klimas WZIV (ex-WAlVRH) 


T hinking about mast-mounting a receiver 
preamp for your VHF/UHF station? 
Build this digital sequencer for uncurtailed 
SSB or semi-break-in CW operating! 

If your VHF/UHF station has a few dB of 
feedline loss, and you use a transceiver, 
mast-mounting a GaAsFET preamp offers 
significant receive improvement. You can 
mount the preamp in-line with the main feed¬ 
line using a pair of SPOT coaxial relays for 
isolation during transmit. The big problem is 
to keep that transmitter RF out of your 
preamp. Avoiding the pitfalls of a blown 
device will require adequate relay isolation, 
transient suppression, and timing control of 
your transceiver, linear amplifier, and re¬ 
lays. 


Circuit Information 
The sequencer circuit is shown in Figure 1. 
A 7805 on-board regulator allows operation 
from a single 12-volt supply, and provides 
RFl immunity. Key elements of the se¬ 
quencer arc an RS flip-flop. U2 pins 8-13, 
used to guarantee continuity of preamp by¬ 
pass at the beginning of a transmit sequence; 
and a nominal 110 millisecond delay generat¬ 
ed by integrator (R1 -F R2) * CI feeding into 
Schmitt-trigger U4. This gate has a volt of 
hysteresis with a positive threshold of 2.8V. 
and a negative threshold of 1.8V. This guar¬ 
antees that the output cannot change state 
until Cl’s charge changes by at least a volt, 
thus ensuring a fixed minimum delay under 
worst-case input conditions. More on this 


subject later. Bypass switch SI is provided to 
manually disengage the preamp. Mode 
switch S2 routes the keying to either PTT or 
CW input. 

When a ground closure from either the 
mike PTT or CW key is applied, U3 pin 6 
goes high. This sets the RS flip-flop Q output 
at U2 pin 10 and disengages the preamp. Cl 
charges toward the positive threshold of 
Schmitt-trigger gate U4 pin 1. 

After a 110 ms delay from(R2 -F Rl) *C1. 
U4 pins 4 and 10 go high. This enables 
AND gate U1 to key the transmitter. The 
preamp is held disengaged via U2 pin 
3 high, and the flip-flop is reset for the next 
cycle. 

Most transceivers go into a non-defeatable 

























vox mode during CW semi-break-in opera¬ 
tion. This is a fast attack, slow decay VOX 
that holds the transmit mode on between CW 
characters while you send, preventing relay 
chatter. Unfortunately, residual RF is usually 
present at the output during this apparently 
idle mode. A linear amplifier would most 
surely bring this up to a level that could be 
potentially damaging to a preamp engaged in 
the line. The decay time of this “VOX tail" 
also varies from rig to rig. Therefore, the 
sequencer must be able to sense this condition 
and keep the preamp disengaged. This is done 
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by interfacing the transceiver’s AUX con¬ 
tacts, used to hard-key a linear amp, into the 
sequencer via Q1. The fixed minimum worst 
case time for the Schmitt trigger to change 
state is 44 ms. This is derived from the 
following capacitance discharge equation: 

Vc, 

1.8 = 2.8» c-i'«>i»10 pF 
0.643 = e • ••»"« 
ln(0.643) = -0.442 
0.442 = t/looms 
t =44.2 ms 


The time constant (R5 x C2) for Q1 to 
conduct after the AUX contacts close is only 
2.2 ms. however. Therefore, Q1 will re¬ 
charge Cl long before a state change could 
occur. The integrator Rl x Cl is forced to 
guarantee a full discharge cycle of 100 ms, 
maintaining absolute protection of your 
preamp at all times. None of the commercial 
or published designs I’ve seen yet will guar¬ 
antee this level of timing integrity on both the 
make and break sides of the cycle under every 
type of input condition. A popular design, 
using comparators with inadequate hysteresis 
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and no latching/feedback techniques, may 
work fine on SSB. but invites disaster on 
CW. Figure 3, the timing diagram, summa¬ 
rizes this system’s operation. 

A power-on-reset is provided to reset the 
flip-flop to a known state on power-up. 
1N4004 diodes are placed across all relay 
coils for transient suppression. 

Construction 

If you don’t want to use the PC board 
patterns, you can construct the circuit on a 
0.100-inch grid phenolic prototype board us¬ 
ing wire-wrap sockets and component carrier 
adapter plugs for passive components. Use 
short connections between C4, C5. and U5, 
however. The 1N4004 diodes connections 
across each relay coil should also be kept 
short. (Don’t forget to solder one across your 
accessory relay coil). 


“/t is advisable to test 
your circuit before 
wiring in your preamp 
head/coax relays." 


If you have two or more items to key on 
transmit (such as a transverter and a linear 
amplifier), you will need an accessory relay 
with as many pairs of contacts as you have 
items. If you use your AUX contacts to di¬ 
rectly key your only accessory, install a 2.2k 
resistor between the J6 tip and -I-12V. If 
your transceiver outputs a positive voltage 
on transmit, feed it through a 2.2k resistor 
into the base of an NPN power transistor to 
switch your 12V accessory relay, wiring it’s 
collector and grounded emitter to J6. The 
relay coil connects between -I-12V and the 
collector. 

The chassis-mounted mike connectors are 
mounted on the aluminum box enclosure, and 
are wired to bypass all signals except PTT 
and CW in/out. 

You will need to make up jumper cables to 
mate with your transceiver’s connectors. Be 
especially certain of the integrity of the con¬ 
nection from your AUX contacts and J6, 
since this provides closed-loop feedback to 
the sequencer. Another consideration is the 
connection between the sequencer and 
preamp/relays. I have tried in the past to use 
the main fecdline shield as power ground to 
the preamp, with a single wire for switched 
Vcc. I can tell you from experience what 
happens if you forget to turn off your 
GaAsFET while unscrewing the feedline 
connector from your equipment. The induc¬ 
tive kickback, having no path to bleed off. 
blew a device. The diodes absorb the tran¬ 
sient only while ground is connected. Use an 
unspliced length of RG-58/59, or some kind 
of shielded cable, for DC power to save your¬ 
self this experience! 

Circuit Check-Out 

It is advisable to test your circuit before 


wiring in your preamp head/coax relays. 
Connect your microphone and CW key to the 
sequencer. Make no connections to your 
transceiver yet. Obtain three LEDs and a 47 
(iF capacitor. Observing polarity, clip lead 
the 47 llF capacitor in parallel with Cl. Sol¬ 
der Ik resistors in series with each LED. 
Observing polarity, clip lead the LED indica¬ 
tors across J5 switched Vcc and ground, J3 
PTT out and -I- 12V, and between J4 tip and 
-I-12V. Clip lead the J3 PTT out common 
point to ground. Apply 12 volts. The 
“preamp” LED across J5 should be the only 
one on. Place S2 in SSB position. As you key 
the mike PTT, you should Just be able to 
perceive the “preamp” LED across J5 extin¬ 
guish before the “PTT” LED across J3 
comes on. When you unkey the mike, the 
LED across J3 should extinguish Just before 
the LED across J5 re-lights. 

Place S2 in the CW position and look for 
the same results, but at the “CW out” LED 
across J4. Check to see that you can briefly 
light the J4 LED with a “dah" from your 
key. Finally, short J6 tip to ground with a clip 
lead. The LED on J5 should remain off as 
long as this short is connected. This com¬ 
pletes the checkout. 

Operation 

With everything in place, and SI to preamp 
on position, S2 to SSB. when power is ap¬ 
plied the preamp should be on. When you 
PTT the mike, you will Just notice the receiv¬ 
er quiet before TX comes on. When you 
unkey. TX should go off before the preamp 
comes on. Set S2 to CW. Attempt to send a 
dah. The first dah will be abbreviated to a dit 
sound on your rig’s sidetone if you use a 
kcyer 13-20 wpm. This is normal, a result of 
the 110 ms delay. You will have to get accus¬ 
tomed to sending out an “extra” abbreviated 
dah at the start of each CW transmission. 
Alternatively, you can also flip SI to bypass, 
start transmitting, and flip SI back in the 
middle of your transmission. This manual 
bypass switch is wired so that the end of cycle 
delay is always present to protect your 
device. 

Closing Comments 

1 have used this design at my station with a 
2 meter multimode rig and a kilowatt amplifi¬ 
er for years with great success. If you are 
tempted to decrease the delay time, be aware 
that the average relay takes between 5 and 10 
ms to close, but about twice as long to release 
as a result of the coil diode re-circulating 
current back into the collapsing field. The 
contacts are likely to have bounce for several 
more ms. Other things to consider are the 
switching times of your transceiver and ac¬ 
cessory relays. Should you have a scope to 
measure and add these times up, plus a rea¬ 
sonable safety margin, and come up with less 
than 100 ms, you could then decrease Cl by a 
corresponding amount. 1 would not recom¬ 
mend it otherwise. QQ 


You may contact Ronald Klimas WZl Vat 458 
Allentown Rd .. Bristol CT06010. 
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Simple Pulsed 
Crystal Signal Source 

Find the right frequency. 

by Leslie K. Bartoloth KAIMJP 



Photo A. This pulsed crystal signal source can help you find the right frequency in a 
crowded ham band. The author's prototype was built using the “ugly construction" 
technique, however a PC board pattern is available (see Figures 2 and 3}. 


F irst, a confession. 

I’d rather build 
than ofterate. Once I 
finish a project. I'll use 
it on the air for a few 
days, then I’ll start on 
the next project. 

I build and operate a 
lot of very simple rigs. 

My receivers arc usual¬ 
ly direct conversion (or 
regenerative!), and I 
sometimes have a hard 
time just finding the 
ham bands, let alone 
staying inside them. When I’m using a crystal 
controlled transmitter this isn’t a problem, 
but I sometimes use simple VFO controlled 
rigs (like a Heath HW-7 or a home-brew 
transceiver) with inadequate dial calibration. 
With these transceivers, it’s nice to have a 
crystal controlled spotting oscillator, like the 
one in Photo A. I just pop a crystal into the 
“chirper” and dial my receiver until I find 
the beeping signal source. Then I know I’m 
right where I want to be. 

You can use this pulsed crystal oscillator to 
find the right frequency on a simple receiver, 
stay inside the band with an uncalibrated 
VFO transceiver, or to peak RF filters. 

The “chirping” of this oscillator makes it 
easy to find in my receiver, even on a crowd¬ 
ed ham band full of heterodynes. It also has a 
continuous-on mode so it can be used as a 
weak-signal source for peaking receiver pre¬ 
selectors and RF filters. 

Circuit Description 

See the schematic for the crystal chirper. 
The circuit couldn’t be much simpler; its 
heart is a JFET crystal oscillator. Transistor 
Q1 switches the power supply to the oscilla¬ 
tor. When Q1 is on, the oscillator runs. Crys¬ 
tal Y1 sets the oscillator frequency; this can 
be just about any crystal from 1 MHz up 
through 30 MHz. 

Switch S1 provides a high at the base of Q1, 
switching it on and causing the oscillator to 
run continuously. I use this mode when I’m 
optimizing filters. Switch S2 (a momentary 
pushbutton) applies power to U1, a 555 timer 
IC connected as an astable multivibrator. The 
555 runs at about five pulses per second, 
switching Q1 (and the crystal oscillator) on 
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and off five times per second. I use the pulse 
mode when I use the oscillator as a spotter 
with my simple QRP rigs. It can be hard to 
stay in band with an uncalibrated transceiver, 
but once I spot the beeping oscillator, I know 

1 can tune a bit to one side or the other and still 
be legal. 

Because the RF oscillator does not run un¬ 
less Ql is switched on, and the 555 does not 
run unless power is applied through S2, the 
chirperdraws no current when it is not in use. 
An ON/OFF switch is unnecessary, and a 
single 9-volt battery lasts a long time 

Construction 

Almost any construction technique will 
work with the chirper. I prefer “ugly 
construction,” with all the components 
mounted up on one side of a scrap of PC 
board (as shown in Photo A). You could 
also use a Radio Shack prototyping board, or 
use the printed circuit board layouts in Figure 

2 and 3. 

I built the prototype inside a printed-circuit 
board enclosure, but shielding is not critical. 
In fact, you don’t really want to shield this 
project! It’s a signal source, after all, and you 
want the signal to get out and into your re¬ 
ceiver. I built an earlier version inside a glass 
jar, and it worked great, even without the 
wire “antenna” shown on the prototype in 
Photo A. 

I used crystal sockets for both FT243 and 
HC6 crystals in my prototype. I’ve had very 
good luck with crystals from CW Crystals, in 
Marshfield, Missouri. If you use these crys¬ 
tals, you’ll only need an FT243 socket. You 
can also use alligator clips as a “socket” if 
you keep the leads short. 


Parts Substitution 
The parts shown in 
the schematic are sim¬ 
ply the parts I used in 
my prototype. A wide 
range of parts values 
and types can be substi¬ 
tuted for them. Ql can 
be a 2N3904, 2N2222, 
or 2N4401 (or just 
about any other “ge¬ 
neric” NPN transis¬ 
tor). Q2 can be a 
2N5484or 2N4416 in¬ 
stead of the MPF102 shown. U1 can be a 
plain-vanilla 555 (it may have numbers like 
NE555 or LM555, but it’s the same part 
either way), or you can use the CMOS 7555 
for even lower power consumption. At the 
low duty cycle of the chirper, you don’t really 
need the more expensive CMOS part. 

Any small-signal diodes will work as re¬ 
placements for the lN914s. lN4148s are a 
good choice, and again, the generic Radio 
Shack parts will work here. The bypass ca¬ 
pacitors (the 0.01 ptF caps connected from the 
emitter of Ql and the junction of the two 
Continued on page 30 



Parts List 

Ql 

2N3904 transistor 

Q2 

MPF102 FET 

U1 

NE555 timer IC 

R1 

1 k resistor 

R2 

3.3k 

R3,R5.R6 

10k 

R4 

100k 

C1,C2 

0.01 pF capacitor 

C3 

lOpF electrolytic 

C4,C5 

lOOpF 

SW1 

SPST switch 

SW2 

momentary contact switch 
(normally open) 

RFC1 

10 pH RF choke 

XTAL 

see text 

D1,D2 

1N914diode 

LED1 

red LED 

A blank PC board is available for $4 -i- 

$1.50 shipping per order from FAR Cir- 

cuits, 18N640 Field Court, Dundee IL 
60118. 
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73 Review 


by Thomas S. RowinsldKAlMDA 


DigiMax D-1200 
Frequency Counter 

Great performance at a budget price. 


DigiMax Instruments Corp. 
8560 Production Ave. 
San Diego CA 92121 
Tel. (619) 578-7171. 
Price Class: $300. 


I¥l ly from hamfest finds, consists 
mostly of older test equipment, which 
is t)Oth plentiful and relatively cheap. 

This type of equipment is still capable 
of very good performance, if you don t 
mind the bulk. 

The recent acquisition of a non¬ 
functional 440 MHz HT, however, 
brought out one major weakness of my 
system: the inability to make precise 
frequency measurements above 250 
MHz. I had one of those inexpensive 
“do everything" 600 MHz counters, 
but the accuracy was very poor and 
the drift was terriblel And my rock¬ 
steady lab-grade H-P counter was only 
good to 25 MHzl Adding an external ' 
prescaler could expand that range to 

250 MHz, but with reduced sensitivity. - 

It was time for a new counterl 

An ad in 73 Amateur Radio Today 
caught my eye. Although I had never 
heard of DigiMax Instruments before, 
they appeared to offer a variety of 
counters featuring excellent specifica¬ 
tions at very reasonable prices. The 
art of specsmanship being what it is, I 
decided to take a chance on the Digi¬ 
Max D-1200 and wring it out on the 
bench! 

The DigiMax D-1200 

The DigiMax D-1200 measures ap¬ 
proximately 3.5" H X 10" W X 9.5" D, 
and weighs in at just under three ^ 
pounds, including the internal battery. 

The front panel (Photo A) includes two 
BNC input jacks; an input sensitivity control; 
an eight-and-a-half-digit LED display; LED 
indicators for STANDBY, OVEN, and GATE 
status; and a row of six push buttons for se¬ 
lecting time base, input, frequency range, 
and standby/on mode. Maximum display res¬ 
olution is 0.1 Hz in direct mode, 10 Hz in 


I I 11 II 


listing! DigiMax Instruments war¬ 
ranties the D-1200 for one year from 
date of purchase. 



The internal layout is clean and logi¬ 
cal, and the unit appears to be well 
constructed (Photo B). The majority of 
the electronics parts are mounted on 
the large main PCB, which occupies 
most of the bottom of the enclosure. 
The 10 MHz proportional crystal oven 
is located on the main board and is 
housed within a rather thick styrofoam 
block, presumably for insulation pur¬ 
poses. A hole in the bottom of the case 

Photo A. Fror,tparcel view otthe D-1200 frequency counter^ allows for easy access to a Wmmer 

capacitor for calibration of the time 
base oscillator. 

- A smaller board mounted piggyback 

atop the main PCB contains the audio 
prescaler. The LED displays are 
mounted on a third printed circuit 
board at the front of the case, mou nted 
at a 90 degree angle to the main 
board. All connections between the 
three PCBs are made with ribbon ca¬ 
ble using DIP headers and sockets, 
making for easy disassembly and ser¬ 
vice, if ever required. A plastic battery 
holder for six C-sized cells is mounted 
inside the rear panel, complete with 
the charger circuitry. DigiMax offers a 
NiCd option for around $35, but all that 
is required to implement this feature is 
ew of the D-1200 frequency counter. ‘^e installation of the six C-sized NiCd 
cells in the battery holder. If you al¬ 
ready have these batteries at home, 
housed in a light-colored tex- save the $35 and do it yourself! 


Photo B. Internal view of the D-1200 frequency counter. 


tured plastic instrument case, and has a dark 
plastic carrying handle which also serves as a Perfonnance 

tilt bail. Power is supplied by a 12 VDC, 500 The perforn 
mA plug-in wall adapter/charger, or through ed in two phas 
an internal NiCd battery pack. Neither power to verify the mi 


The performance evaluation was conduct¬ 
ed in two phases. First, I bench-tested the unit 
to verify the manufacturer's published specifi- 


prescale mode, and 0.01 Hz and 0.001 Hz the battery and charger/adaptor i 


source is supplied with the unit, although both cations. For test equipment, I used a Hewlett- 


using the X10 and X100 audio prescaler, re¬ 
spectively. The rear panel consists of a coax¬ 
ial (barrel) type DC power input jack, a push- 
on/push-off master power switch, and a 
three-way toggle switch for selecting the vari¬ 
ous audio prescale modes. 
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dered from Digimax as options. 

Finally, the D-1200 is supplied with a rather 
comprehensive users manual which includes 
not only instructions for using the frequency 
counter, but also block diagrams, schematics, 
calibration procedures, and a complete parts 


Packard 241A oscillator, 403B AC voltmeter, 
and 8654A RF signal generator; a Phillips 
PM6652C frequency counter; and a Soar 
5030 digital multimeter. Due to equipment 
limitations, the RF tests were limited to a maxi¬ 
mum frequency of 535 MHz. In the second 
phase, I used the D-1200 extensively in 












AF input sensitivity was measured on the 
direct input oniy, both with and without the 
internai audio muitipiier in iine. The resuits are 
shown in Figure 2. in direct mode, sensitivity 
was 10 mV over the entire audio range and 
remained there weii into the RF range. With 
the XI0 audio muitipiier switched in, best- 
case sensitivity of 21 mV occurred at 1 kHz, 
and graduaiiy rose to 85 mV at 20 kHz Using 
the XI00 muitipiier resuited in an input sensi¬ 
tivity figure of 20 to 30 mV, with a maximum 
frequency limit of 5 kHz. 

Accuracy and drift were checked by feeding 
the output of a 10 MHz ovenized reference 
osciiiator to both the D-1200 and a reference 
counter, and comparing the readings over a 
period of time. The reference counter had re- 
centiy been caiibrated to NIST traceable stan¬ 
dards, and the test was conducted in an envi¬ 
ronmentally controlled room held at constant 
temperature and humidity. The D-1200 as re¬ 
ceived from the factory read 5 Hz low. Maxi¬ 
mum drift after a two-hour warm-up period 
was no more than ±0.3 Hz over the next five 
hours (yes, that was 3/10 of one hertz)! The 
input sensitivity control had a range of approx¬ 
imately 37 dB on the prescale input, and had 
no effect on the direct input. Power consump¬ 
tion was 50 mA when charging the battery 
pack, 200 mA in "standby” mode (oven on), 
and 550 mA when the counter was opera¬ 
tional, The unit will operate with a supply 
voltage of 9 to 14VDC, 

Operation 

The DigiMax D-1200 was very easy to use. 
All the controls functioned as designed, and 
the two-tone color layout of the front panel 
helped avoid any confusion as to the control 
settings. The front panel power button switch¬ 
es the unit between "on” and “standby” 
mode. (In standby, all electronics are powered 
down except for the crystal oven and time 
base oscillator). When in standby, a front pan¬ 
el LED lights to alert the user of the increased 
battery drain. The main power switch on the 
rear panel switches off power to all the cir¬ 
cuits. This is handy when prolonged battery 
operation is required, at the expense of some 
stability. The batteries are automatically trick¬ 
le-charged whenever an external power 
source is applied to the D-1200’s power jack, 
regardless of the main power and standby 
switch settings. 


a number of environments, including bench- 
top, mobile, and field-portable operation. The 
purpose here was to uncover any flaws in its 
ergonomics, construction or materials. 

Electrically, the unit performed quite well. 
Figure 1 shows the RF input sensitivity of the 
DigiMax D-1200 as a function of frequency. 
The direct input sensitivity, corrected to 50 
ohms, ranged from 25 mV to 300 mV at 10 
MHz and 55 MHz, respectively. The 400 MHz 
range prescaled input sensitivity registered 
between 4.4 mV and 25 mV at 10 and 500 
MHz, respectively, with a best figure of 1.3 mV 
at 80 MHz. The best 1.2 GHz range prescaled 
input sensitivity measured was 2.8 mV at 260 
MHz, with a worst case sensitivity of 40 mV 
occurring at 15 MHz. 
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Manufacturer’s Specifications for DigiMax D-1200 Counter I 

Frequency Range 

10 Hz-50 MHz (Direct) 

10 MHz-1.2 GHz (Prescale) 


Sensitivity 

10-50mV typ. 

50 Hz-25 MHz (Direct) 


10-50 mV typ. 

25 MHz-300 MHz (Prescale) 


20-100 mV typ. 

300 MHz-1 GHz (Prescale) 

Resolution 

0.001 Hz, 0.01 Hz (Audio Scaler) 
0.1 Hz, 1 Hz, 10 Hz (Direct) 

10 Hz, 100 Hz, 1 KHz (Prescale) 


Time Base 

10 MHz crystal proportional oven 


Accuracy 

+0.05 ppm (20-40 degrees C) 

+ 1 count 


Aging 

1 ppm per year, typ. 


Input Impedance 

1 Megohm/20 pF (Direct) 

50 Ohms (Prescale) 





Figure 2. AF input sensitivity vs. frequency. 





One area which caused some minor confu¬ 
sion was the crystal oven indicator. On some 
days, the “oven” LED would go on as soon as 
I switched the counter on. At other times, it 
took 30 to 40 minutes for the LED to come on. 
Fearing I had an intermittent crystal oven, I 
called DigiMax, and a quick chat (yes—I 
talked to a real, live, knowledgeable human 
being on the first try!) put my concerns to rest. 
On my older equipment, the oven indicator 
turns on whenever the heating elements are 
energized, showing the oven is operating. On 
the DigiMax D-1200, the oven indicator goes 
on when the oven has reached operating tem¬ 
perature! I guess I was used to the old school. 
The system used on the D-1200 is actually 
more logical, since illumination of the oven 
LED shows when oven temperatures have 
stabilized, which corresponds with best accu¬ 
racy and lowest drift! Special thanks go to Mr. 
Dan Burton (who I later learned was the presi¬ 
dent of DigiMax!) tor not only explaining the 
operation of the LED, but tor taking the time to 
describe the associated circuitry and design 
features in detail. 

Observations 

The D-1200 was not, however, entirely void 
of problems. There were some minor flaws, 
mostly relating to the materials used. The front 
panel power/standby switch is colored red 
to set it apart from the other push buttons. 
The red color, unfortunately. Is painted on 
the plastic, not molded in. Within three weeks, 
enough paint had chipped off the switch 
to make me want to scrape the rest off! 
Luckily, the poor paint adhesion made this a 
five-minute job using nothing more than my 
fingernail! 

The plastic carrying handle, which doubles 
as a tilt bail, was a bit on the flimsy side. The 
handle flexed considerably, and the position¬ 
ing mechanism (also made of plastic) had a 
sloppy and vague feel. These two minor points 
were the biggest flaws of the D-1200. Al¬ 
though neither impaired the counter's useful¬ 
ness, they gave it a "cheap” feel and detract¬ 
ed from the otherwise excellent performance 
of the unit. 

The D-1200 is supplied with plastic feet, but 
they are made of hard plastic. This, together 
with the relatively light weight of the counter, 
caused it to slip and slide excessively when 
placed on hard, smooth surfaces such as plas¬ 
tic, finished wood, or metal. 

The coaxial power jack on the rear panel 
was an odd size. Not that it was non-standard 
(Radio Shack sells the mating plugs), it was 
just a type seldom used on other electronic 
equipment. 

Finally, there were many times when I would 
have liked to stand the counter up vertically, 
on its rear panel. This was not possible, how¬ 
ever, due to the shape of the case and the 
positioning of the main power and audio 
prescaler switches. Both of these switches 
projected beyond the rear of the instrument, 
making it very unstable. 

Modifications 

There are a few easy modifications which 
can be done to make the D-1200 more user 


friendly. First, get a set of large, square rubber 
self-sticking feet (available at Radio Shack) 
and apply them to the bottom corners of the 
case. This will instantly fix the slipping and 
sliding problem on hard surfaces! 

Next, get four pieces of hard rubber, cut into 
3/4" cubes. Using SuperGlue™ or epoxy, glue 
these onto the corners of the rear panel. 
These blocks will sen/e as legs, and will make 
it possible to stand the counter up vertically for 
field use in cramped quarters. 

For the more adventurous, get four switch¬ 
ing diodes, such as the 1N914 type available 
at Radio Shack, and solder two diodes in par¬ 
allel, front-to-back (cathode-to-anode, and an- 
ode-to-cathode). When done, you should have 
two sets of diodes. Now solder one pair of 
diodes from the center conductor of each of 
the BNC input jacks to ground, keeping the 
leads as short as possible. The diodes will 
conduct any time the signal level rises above 
0.7 volts or so. protecting the counter input 
from overload. This modification should only 
be undertaken by those skilled in soldering 
delicate solid-state equipment! 

Finally. I replaced the DC power input 
jack with a jack of the same size as the one 
used on my ICOM 2AT, allowing me to use one 
cable to power all my equipment from the mo¬ 
bile! This last modification is one of conve¬ 
nience only. 

As always, before modifying any piece of 
gear, make sure the unit is functioning proper¬ 
ly and out of warranty. Most manufacturers 
will not honor warranties on equipment which 
has been modified by the user. Play it safe and 
wait for the warranty to expire! 

A Great Bargain 

I have owned my unit for well over nine 
months now, and it has held up extremely 
well, even after a few minor drops (not recom¬ 
mended). Although test equipment limitations 
prevented any testing above 535 MHz, the 
D-1200 met and exceeded all the manufactur¬ 
er's performance claims up to that frequency. 
Based on those results, I would accept the 
published specifications as valid, real-world 
performance data and fully expect the unit to 
perform as advertised all the way to its 1.2 
GHz limit. 

The DigiMax D-1200 frequency counter of¬ 
fers performance that was inaccessible to the 
average ham only a few years ago. To find 
such a level of performance in this price range 
is truly amazing! Although it did have a few 
minor faults in the area of material and finish, 
none of these in any way impaired its useful¬ 
ness or accuracy. The clear, well-documented 
manual and excellent customer support were 
also welcome surprises! 

Note that the D-1200 is strictly a frequency 
counter: it won't measure interval, period, or 
all those other functions of the fancy counters, 
but then it doesn’t cost anywhere near as 
much, either! If the audio prescaler function 
isn't required, you can save $40 by ordering 
the DigiMax D-612 counter! On a scale of one 
to 10,1 would rate the DigiMax D-1200 a solid 
nine, and strongly recommend it to anyone 
looking for a high performance frequency 
counter on a budget. B 


RF POWER 

TRANSISTORS 
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Number 7 on your Feedback card 


An ATV Downconverter 
with a Difference 

Keep FM voice repeaters out of your picture. 

by Don C. Miller W9NTP 


H ow many times have you been 
working ATV on 439.25 
MHz lately and an FM voice re¬ 
peater wiped out the incoming ATV 
signal? You probably either con¬ 
demned your downconverter for not 
having good selectivity, or you 
thought a few uncomplimentary 
things about repeaters in general. 
Then, on closer investigation with a 
tunable receiver, you found to your 
horror that these repeaters were in 
the passband of the ATV signal. 
Why do they do this? Don't hams 
respect each other’s rights any¬ 
more? The truth is that the repeater 
is operating legally within its alloca¬ 
tion, and the ATV station is as well. 
Figure 1 shows the relationship be¬ 
tween the ATV band and the voice 
repeaters. 

This is just one of the many prob¬ 
lems that ATVers face today. Fortu¬ 
nately there is a technical solution to 
this problem that is both inexpen¬ 
sive and easy to do. Members of the 
Indianapolis ATVers group figured 
out the solution about 10 years ago. 
As a result, FM voice repeater inter¬ 
ference is virtually unknown to 
them. 

Design Background 
Before discussing the solution, 
let’s look at the way an NTSC TV 
set receives a commercial channel. 
On Channel 3, for example, the 
video carrier frequency is 61.25 
MHz. In order to conserve spec¬ 
trum, TV channels were allocated 6 
MHz. Since NTSC video signals are 
at least 3.58 MHz wide, it wasn’t 
possible to fit both sidebands, the 
color NTSC spectrum, and the 
sound carrier into the 6 MHz band¬ 
width. The diagram in Figure 2 
shows the normal video and sound 
spectrum used to modulate a TV 
transmitter. 
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Figure /. A typical ATV spectrum, showing FM repeaters and upper 

sideband detection normally used. 
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Figure 3. Typical Channel 3 vestigial sideband transmission. 



Figure 4. Block diagram of a typical TV receiver. 
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Figure 5. Conversion of upper sideband TV to lower intermediate 
frequency sideband by the use of a higher frequency local oscilla¬ 
tor. 


Early investigators found that if a 
system of vestigial sideband trans¬ 
mission was used, the TV signal 
could be transmitted with a total 
bandwidth not exceeding the allo¬ 
cated 6 MHz. The vestigial side¬ 
band system only used slightly more 
spectrum than a single sideband 
transmission system. SSB could not 
be used because of the need for a 
relatively accurate carrier insertion. 
They found that most of the energy 
of a video signal is in the first one 
megahertz of the bandwidth, and 
that if double detection of that por¬ 
tion of the transmitted signal was 
made, the total signal could be 
placed within the 6 MHz band¬ 
width. 

In other words, the first one MHz 
of the spectrum is detected as double 
sideband with bandwidth attenua¬ 
tion, and the rest of the signal is 
detected as single sideband. The 
carrier is transmitted as part of the 
double sideband transmission. This 
spectrum is shown in Figure 3. Note 
that the upper sideband was chosen 
to be the preferred sideband, but the 
lower could Just as well have been 
chosen. 

All TV sets use the principle of 
superheterodyne, discovered in the 
late 1920s, which makes it possible 
to build Just one amplifier to amplify 
any received frequency. Before this 
development, it was neces.sary to 
tunc all the RF stages of a radio to 
every frequency that the listener de¬ 
sired to receive. This was partly 
solved by ganging all the RF stages 
together so that all the knobs did not 
have to be tuned carefully. This took 
a lot of the fun out of listening to the 
radio. 

Figure 4 is a block diagram of a 
simple radio or TV set. The RF 
stage may be tuned, but tuning is not 
absolutely necessary. The frequen- 
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Figure 6. Spectrum of an upper sideband TV signal after it has been 
frequency-inverted by a higher local oscillator. 
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Figure 7. Higher local oscillator at 500.5 MHz converts the lower 
sideband of the ATV signal to an interference-free signal. 
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Figure 8. Resulting downconverter spectrum after higher frequency 
oscillator inverts spectrum. 




Figure 11. (a> PC board foil pattern (top layer), (b) bottom layer foil 
pattern. 


Figure 9. Lower sideband of transmitted A TV signal in the passband of 
the IF amplifier, showing the attenuation of the FM voice repeaters. 


cy selection tuning is done by the Local Oscil¬ 
lator (L.O.). In older TV sets, this frequency, 
as well as the RF tuning, was done by a 
channel selector, but in new sets, varactor 
electronic tuning eliminates the need for 
these mechanical nightmares. To receive an 
incoming signal, e.g., Channel 3. on 61.25 


MHz, the vestigial 
one-sided spectrum 
must be convened to 
such a frequency that the intermediate fre¬ 
quency amplifier, known as the IF, can am¬ 
plify it. Since all channels must be converted 
to this IF frequency, a frequency must be 
chosen that is least likely to be interfered 
with. Various intermediate frequencies were 


other services was found to be very bad. 
Later, an IF frequency near 45 MHz was 
chosen. It has worked very well for the last 
few decades. 

The .second design standard that must be set 
is placement of the L.O. A frequency above 
or below the IF is acceptable. The L.O. fre¬ 
quency can be 61.25 plus 45.75 = 107.00 
MHz, or 61.25 minus 45.75 = 15.50 MHz. 
The TV receiver manufacturers decided to 
use the higher L.O. frequency. The IF ampli¬ 
fier cannot tell which L.O. was used. The 
higher L.O. ensures that the oscillator does 
not fall in any VHF TV channel when the 
receiver is tuned to VHF channels 2-13. 

When UHF came along, the same standard 
was used. It was desired to use the unsymmet- 
rical IF amplifier response .set up for VHF 
reception. This is what has created a problem 
for ATVers on 439.25 MHz. 

Now, the Fix 

Figure 5 shows the conversion spectrum of 
the Channel 3 TV signal. Remember that the 
upper sideband is the chosen sideband trans¬ 
mitted commercially. When this upper side¬ 
band is received, it becomes LOWER SIDE¬ 
BAND in the IF amplifier. This is shown in 
Figure 6. 

When ATV came along, it was easy to 
build a downconverter that would convert 
439.25 MHz to Channel 3 or some other low 
frequency channel. If Channel 3 was the 


used in early TV sets, but interference from 
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choice, the designer of the downconverter 
had to decide where in the spectrum the 
downconverter L.O. would be placed. It is 
difficult to build oscillators in the UHF spec¬ 
trum, so some manufacturers decided that the 
L.O. should be placed on the low side of 

439.25 MHz. or 439.25 -61.25 = 378 
MHz. The other choice would have been 

439.25 + 61.25 = 500.5 MHz which would 
result in lower sideband detection. 

The lower frequency L.O. choice was also 
influenced by falsely concluding that the up¬ 
per sideband of the two-sided ATV signal 
must be the sideband that is received by the 
TV set. Another consideration was that it is 
more difficult and expensive to design and 
build a higher frequency L.O. 

Both sidebands are transmitted by many 


ATV transmitters, and the picture is the same 
whether the upper or lower sideband is recov¬ 
ered. Figure 7 shows how an oscillator on the 
high side of the ATV carrier can detect the 
same picture. 

If the choice had been to place the ATV 
L.O. on the high side of the incoming signal, 
the lower sideband would have been detected 
WHERE THERE ARE NO FM RE¬ 
PEATERS. This mostly eliminates the FM 
interference. The passband of a typical TV 
set rejects anything on its IF higher sideband. 
Remember that the sidebands REVERSE in 
the IF amplifier. The rejection of the upper 
sideband in the ATV spectrum is as good as 
the rejection of the TV set IF amplifier. This 
varies from TV to TV, but the rejection is 
good enough to reject adjacent channels on 


cable TV where channels are side by side. 
This is different from commercial RF trans¬ 
mitted TV, where adjacent channels are now 
allowed within a certain geographical dis- 

The conversion is shown in Figure 8. A 
typical IF passband characteristic is shown in 
Figure 9. 

Build your own Downconverter 

It is easy to build a downconverter that 
receives the lower sideband. If you do not 
wish to modify your present downconverter, 
why not build one yourself? Figure 10 shows 
a circuit that works very well for ATV and 
operates with the oscillator on the upper side 
of the received frequency. 

The incoming signal is amplified by two 
MRF-901 transistors. Stripline inductors are 
used on both stages of the RF amplifiers. The 
oscillator is also stripline, and is varactor 
tuned with a potentiometer on the front panel. 
The mixing between the incoming signal and 
the oscillator is done in a 4-diode mixer. The 
output is filtered and put out to an F-type 
connector that is connected to a TV set tuned 
to Channels 2-4. 

Each of the RF stages are decoupled with 
well-filtered DC voltages supplied through 
feed-through capacitors. The noise figure of 
the downconverter is excellent, and rivals the 
performance of more expensive GaAsFET 
front ends. If desired, a small GaAsFET am¬ 
plifier, such as the Hamtronics LNW-432, 
can be put in front of the downconverter. In 
this case, the first stage of the downconverter 
can be eliminated, and the GaAsFET output 
is connected directly to the base connection 
on the microstrip of the second stage in the 
downconverter. You'll see some improve¬ 
ment in performance when using the 
GaAsFET preamp, although the noise figure 
of the MRF-901 front end is very good. Fig¬ 
ure 10 shows the circuit diagram of the lower 
sideband downconverter. Figure 11 shows 
the printed circuit board layout, top and bot¬ 
tom, and Figure 12 the parts layout. 

Tune-Up and Operation 

Mount your downconverter in a metal en¬ 
closure with a BNC or N connector for the 
antenna input and an F connector for the 
channel 3 TV output (you can use VHF chan¬ 
nels 2-4). Hook up the downconverter to the 
VHF input of your TV set and attach a good 
70 cm antenna to the BNC or N connector. 

Power up the downconverter (use a 12-volt 
supply) and set your TV set for channel 3. 
Use channel 2 or 4 if you have a strong local 
station on 3. Have a nearby station who can 
transmit a low power signal on the low end of 
the band on cither 421.25 or 426.25 MHz (or 
look for the output of an ATV repeater), 
adjust the front panel tuning potentiometer 
for the low end of its range and adjust capaci¬ 
tor C18 until you see a picture. If you find that 
you cannot tune high enough, you may have 
to use a lower value resistor for Rt (try 2.0k 
instead of 2.2k in this instance). 

If you can't generate anything on the low 
end, just have someone send on 434 or 

439.25 MHz, and tune the potentiometer to 



Figure 12. (a) The mechanical layout on top of the PCB. Mount components right on top of the 
board. To modify the circuit for upper sideband receive, cut the trace indicated by the dotted 
lines (L3) and attach a 3/4" high by 3/8 " wide #18 wire loop to bridge the gap as shown in bold 
lines, (b) The bottom of the PCB. Note that Q3, the SBL-1 and the other components shown here 
are soldered to this side of the board. 
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the upper end of its range. Then just adjust 
C18 fora picture. 

Once you receive an image, have the trans¬ 
mitting station reduce his power or move his 
antenna until you have a weak, snowy pic¬ 
ture. Now peak capacitors Cl and C8 for the 
strongest image. 

Selectable Sideband Options 

If you have no interference problems on 
439.25 MHz in your area, or operate on other 
frequencies in the band (434,427.25,426.25 
or 421.25 MHz), you can use this down- 
converter to receive regular upper sideband 
transmissions by cutting the trace to the right 
of C18 (see option in Figure 12a) and adding 
a 3/4" high by 3/8" wide #18 wire loop to 
bridge the gap. You will need to do this if you 
are receiving ATV transmitters or repeaters 
that use vestigial sideband filtering. 

For the more adventurous, you can add 
the loop for upper sideband receive, then 
mount a small relay on the bottom of the 
PC board so that the pins short out this gap 
when activated. That way you can receive 
upper sideband ATV in one position, and 
lower sideband when the relay is closed. 
You’ll have to experiment around to find 
the right length of the #18 wire loop so that 
you tune the same frequency whenever the 
relay is activated. Otherwise you’ll have to 
readjust the tuning potentiometer or tweak 
C18. 



After you’ve done your tune-up proce- in the process. HI 

dure, you should be ready to join in on all _ 

the ATV action and you’ll keep the voice Don C. Miller W9NTP. Box 95, RR 1. Wal- 
repeaters interference out of your picture dron IN 46182. 


GET RID OF FM REPEATER 
INTERFERENCE ON ATV 


Doug Hall Electronics 






















Crystal Signal Source Continued from page 14 


Adjustment and Calibration 
There’s not much to adjust on this project. 
It should work the first time you turn it on. 
Plug a crystal into the circuit and switch on 
SI. If you have an oscilloscope, check for RF 
at the output jack. 

If you don’t have an oscilloscope, you can 
use a receiver to test the chirper. If you built 
the project in a shielded enclosure, you’ll 
need a small wire “antenna” like the one 
shown in Photo A. If your version of the 
chirper is unshielded, place the project near 
your receiver and tune around near the crystal 
frequency. You should hear a steady tone 
when SI is switched on, and a pulsed tone 
when you switch SI off and press S2. The 
LED should also light steadily when S1 is on, 
and flash when you press S2. 

If you have SI switched on, don’t expect 
the circuit to pulse when you press S2. The 
two 1N914 diodes make an OR gate—either 
pulses from the 555, or steady DC through S1 
Figure I. The "crystal chirper” circuit. Its heart is a sintpleJFET Pierce crystal oscillator. will turn on the oscillator. Once SI is on. 



diodes to ground) can be any value 
from 0.001 to 0.1 |iF. 

The RF choke can be just about any 
value from 10 pH through 2.5 mH. 
The 100 pH choke Radio Shack sells 
works fine, although it’s a bit large for 
a small project. If you want to wind a 
smaller choke, 15 turns of number 24 
or 26 wire on an FT37-43 or FT5043 
ferrite toroid produces a choke in the 
neighborhood of 100 pH. 

The 10k resistors and 10 pF capac¬ 
itor connected to the 555 are fairly 
critical—they set the pulse rate of the 
555 circuit. You can change their val¬ 
ue slightly if you’d like faster or slow¬ 
er pulses. Reducing the resistance or 
capacitance will speed up the oscilla¬ 
tor: increasing either will slow it 
down. 

Even the supply voltage is not criti¬ 
cal. The circuit will operate anywhere 
from about 6 volts up to 18 or so. 



Figure!. The PC board 
foil pattern for 
the pulsed signal source. 



pulses are simply ignored. If you have any prob¬ 
lems, check your solder connections, and then make 
sure supply voltage is flowing to all the appropriate 
points in the circuit. 

If the LED comes on when S1 is on, but it does not 
flash when you press S2, something is wrong with 
the 555 oscillator. Once you have the LED behav¬ 
ing. if there’s still no output, check your connec¬ 
tions in the crystal oscillator portion of the circuit. 
Then, try a different crystal; some older FT243 
crystals can become corroded and stop working. 
Next, if the supply voltage at the drain of Q2 seems 
adequate, and you’ve tried a few different crystals, 
try substituting a different transistor for Q2. Finally, 
experiment with the value of the 100 pF capacitor 
from the gate of Q2 to ground. 

I had fun building this project, and I use it often. 
I’m sure you'll find it easy to build, and it will be a 
valuable addition to your test bench or operating 
table. Now that you’ll be right on frequency, put that 
simple transceiver on the air! BB 

Leslie K. Bartoloth, 2238168th Ave. N.'E., Bellevue 
WA 98008. 












Number 8 on your Feedback card 


Using RS-12 

Work the world with this unique satellite. 

by Pat Gowen G3IOR 


(The RS-12/13 amateur radio transponders 
were launched from Plesetsk, Northern 
USSR, on February 5, 1991, as an attach¬ 
ment on the USSR COSMOS-2123 naviga¬ 
tional satellite, sharing the same power sup¬ 
ply and housing. They went into a polar 
82.9 °-to-earth-equator 1,000 km high orbit 
which takes 104.8 minutes to circle the earth. 
RS-12 and RS-13are both free for use by all of 
the earth's radio amateurs.] 

M ost satellite enthusiasts are, like most 
trackers and computers, geared to 
working their satellites of interest from 
“AOS” to “LOS,” i.e. from the moment it 
appears above their terrestrial horizon, the 
“Acquisition of Signal," to the “Loss of 
Signal” point, when it normally disappears 
until the next pass. Unless intense "E" layer 
ionization or pre-auroral F2 enhancement 
exists to help re-angulate the uplink and/or 
downlink signals to and from .satellites, it is 
rarely possible to use the VHP and UHF 
transponders more than 3° below the user 
horizon. This limitation is not the case with 
HF satellites, as the signals are often above or 
close to the MUF (Maximum Useable Fre¬ 
quency). considerable re-angulation of the 
uplinks and downlinks can result as they pass 
through the active layers. 

Another phenomenon is also apparent at 
HF that is the reverse of what you would 
expect for UHF/VHF transponding. While 
the 2m and 70cm downlinks are always heard 
immediately after the source of the signal is 
above the horizon, the low angle of inci¬ 
dence, hence the long traverse through the E 
and F layers at horizon, can attcntuate 29 
MHz downlink signals close to extinction, 
and the 21 MHz uplink totally so that “K” 
mode access is impossible even with high 
power! 

It is these factors that make RS-12/13 so 
fascinating a propagation path indicator, and 
a super-DX satellite to boot! This effect is not 
new; way back in the early days of OSCAR- 
6, both DJ2RE and G3IOR wrote papers on 
this phenomenon of the 29 MHz downlink. 
Both G6RH and G3IOR exploited it to the full 
in order to work a number of stations that 
were “officially” out of mutual access so as 
to earn “DXCC Satellite” when only 72 ac¬ 
tive countries were in theoretical range of 
them. 

UoSAT OSCAR-9 followers will recall 
that the 29 MHz beacon would invariably 
appear long before the 145 MHz telemetry, 
the 21 MHz before this, and the 14 MHz even 
more than 20 minutes before the official 
“AOS.” The 7 MHz beacon was never 
heard, as it was unable to penetrate through 
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the ionized layers at that very low frequency. 
Similarly, OSCAR-6 and 7 users, as well as 
past and current “RS” series enthusiasts, 
will all have heard the 29 MHz beacon com¬ 
ing in long before (and long after) those times 
when the 2m uplink could access the space¬ 
craft transponder. The European users suf¬ 
fered the agony of hearing JA. W6 and 7, 
Pacific Island and far South America and 
other mouthwatering DX which could not be 
worked due to limitations of the “line of sight 
plus a bit” VHF uplink signal path. 

RS-12 on mode “K,” 21 MHz up from 
earth to the satellite. 29 MHz down from 
satellite to earth, offers no such uplink and 
limitation frustrations! Not only can it 
provide excellent sub-horizon audibility, but 
access to the transponder as well! Although 
only some 600 miles high, due to the propa- 
gational anomalies at HF, RS-12 on Mode 
“K” can put you in range of all of earth’s 
continents. The results are very different 
from those found on the Mode “A.” “B,” 
“J,” and “L” transponders, where antipo¬ 
dal stations have no common time view, even 
at 34,000 km satellite height apogees. The 21 
MHz uplink will re-angulate to an even 
greater degree than RS-lO’s 29 MHz down¬ 
link. 

Despite the enormous possibilities, no 
more than 40 stations in all of Europe, and 
some 100 different stations worldwide, are to 
be heard using RS-12’s “K” mode. Only 
eight stations are regularly active in the UK. 
only 30 in Europe, and only 15 have been 
worked from W1.2,3.5.8,9 and 0. Surpris¬ 
ingly few HF “F2“ operators seem even to 
know of the existence of RS-12, as few 
among their ranks seem to follow the exciting 
developments happening in the world of am¬ 
ateur radio satellites. It is perhaps because 
many HF operators associate satellites with 
the terrestrial limitations of VHF and UHF. 
the need for additional costly specialized 
equipment, and possibly because many be¬ 
lieve that satellite operating is an art outside 
the normal run of their communications. 

With RS-12’s mode “K” none of these 
assumed limitations apply because we have 
now in orbit the new Soviet HF transponding 
satellite, the brainchild of Leo Labutin 
UA3CR. It uses the high frequency amateur 
bands and the basic equipment that most li¬ 
censees have in their shacks, and does not 
require extensive high-gain beams either. 

RS-12 Transponder Basics 

The new Soviet RS-12 satellite has its up¬ 
link receiver listening to a 40-kHz-wide seg¬ 
ment of the 15m band, and sending the con¬ 
tent out again in similar 40-kHz-wide 


sections of 10m, and sometimes the 2m band 
as well. Despite transponding only a few tens 
of milliwatts per signal, it produces strong 
downlinks in the 10m (and when in mode 
“T” or “KT.” the 2m) band, which may be 
heard sandwiched between the 25 wpm 
Morse CW telemetry beacon and the multiple 
speed CW ROBOT. 

Telemetry 

Although little active recently, the 25 wpm 
2m CW telemetry beacon is centered on 
145.9132 MHz, shifting from 145.9164 to 
145.9100 during an overhead pass, due to the 
Doppler effect. The 10m beacon, which is on 
continuously, shifts from only 29.4086 to 
29.4074 MHz. The telemetry will tell you 
all about the temperature, voltage, power, 
attentuators and general housekeeping pa¬ 
rameters in different sections of the transpon¬ 
der and satellite. Table 1 lists all of these, but 
I will describe some of the more useful values 
and translation, as they will tell you what 
on-board devices are active and, among other 
indicators, the receiver’s input attenuation. 

Channel 3, if indicating IAS, lAD, lAR, or 
lAG, shows that the 15m receiver -10 dB 
attenuator is in circuit, while if it reads lAU, 
lAK. lAW, or lAO, no attenuation is in. The 
number following this shows the output pow¬ 
er of the 10m transponder transmitter in watts 
by merely dividing the number sent by 10. 

Channel 7 indicates the power level of the 
10 meter No. 1 beacon on 29.407 MHz, 
where if NAS, NAD, NARor NAG is sent, is 
minimum at 0.45W. 

Channel 8 is the same for the second bea¬ 
con on 29.453 MHz, where NMS, NMD, 
NMR and NMG all indicate the maximum 
power 1.2 watts of output power in use, while 
NMU, MNK, NMW and NMO all show that 
0.45 watts, the minimum power output, is in 
use. 

Channel 14 gives the attenuation of the 
15m ROBOT receiver, with MNS. MND. 
MNR and MNG all showing —10 dB attenua¬ 
tion, while MNU, MNK, MNW and MNO 
all indicate that there is no attenuation in the 
front end. The number following this shows 
the ROBOT AGC voltage, as dividing the 
number transmitted by five will give the AGC 
in volts. 

By observing and using these values, you 
will get much information on path attenuation 
and sub-horizon signal enhancement, giving 
an excellent ionospheric top-sounder for use 
in the experimental work and propagation 
research. 

Robot Auto QSO’er 

The ROBOT is a very clever fellow who 








Morse code CW at around 25 wpm. It represents 


on the transponder. There are 16 channels sent. 


status, sue 

as "on" or "off for a specific feature. 

n the example "IMS 45/' the "IMS" part gives the 

specific status of Channel 4; the 21 MHz receiver ts off. If, however, “IMS”is replaced by “IMU” in 

Channel 4 

as in "IMU 45." then the 21 MHz receiver is activated (on). The numeric part of Channel 4. 

■45"inou 

example, gives the AGC level of the 15 meter receiver, where the value in volts equals the 

number sent divided by 5 (N/5 = V; 45/5 = 9 volts). 


Channel 

Alpha Group 

Meaning/Conversion Formula 


IIS HD HR HG 

Telemetry sampling period: 90 min. 


HU HKHWHO 

Telemetry sampling period: 10 min. 

N/4 = V in volts of power supply 

2 

INS INDINRING 

2m RX: 20 dB, attenuator on 


INU INK INWINO 

2m RX: OdB, attenuator on 

N/10 = P in watts, power output 2m TX 

3 

lASIADIAR lAG 

15m RX: lOdB, attenuator on 


lAUIAK lAWIAO 

15m RX: 0 dB attenuator on 

N/10 = P in watts, power output 10m TX 


IMS IMDIMR IMG 

15m upiink: off 


IMUIMKIMWIMO 

15m uplink: on 

N/5 = V in volts, 15m RX-AGC volts 

5 

NIS NID NIR NIG 

2m RX:off 


NIU NIK NIWNIO 

2m RX: on 

N/5 = V in volts, 2m RX-AGC voltage 

6 

NNS NND NNR NNG 

Special command station channel: off 


NNU NNK NNW NNO 

Special command station channel: on 

N/5 = V in volts, special command AGC V 

7 

NAS NAD NAR NAG 

Output power 10m beacon no. 1: max 


NAU NAKNAWNAO 

Output power 10m beacon no. 1 :min 

N/3 = (service command parameter) 

8 

NMS NMD NMR NMG 

Output power 10m beacon no. 2: max 


NMU NMKNMWNMO 

Output power 10m beacon no. 2:min 

N/3 = (service command parameter) 

9 

AIS AIDAIRAIG 

Status of first memory board: off 


AlU AIKAIWAIO 

Status of first memory board: on 

N- 1 0 = T in degrees C, 10m TX 

10 

ANSANDANR ANG 

Status of second memory board: off 


ANU ANKANWANO 

Status of second memory board: on 

N-10 = T In degrees C 2m TX 


AASAADAARAAG 

There is information in memory no. 1 


AAUAAKAAWAAO 

.no information in memory no. 1 

N-10 = T in degrees C, 20V power supply 

12 

AMS AMD AMR AMG 

There is information in memory no. 2 


AMUAMKAMWAMO 

.... no information in memory no. 2 



N-10 = T in degree C, 9V power supply 

13 

MIS MID MIR MIG 

Memory data send via beacon 2 


MIU MIK MIW MIO 

Memory data send via beacon 1 

N/5 = V in voits, 9V pwr. supply control 

14 

MNS MND MNR MNG 

15m ROBOT RX attenuator: -lOdB 


MNU MNK MNW MNO 

15m ROBOT RX attenuator: OdB 

N/5 = V in volts, 15m ROBOT RX AGC voltage 

15 

MAS MAD MAR MAG 

2m ROBOT RX attenuator: -lOdB 


MAU MAK MAW MAO 

2m ROBOT RX attenuator: OdB 

N/5 = V in volts. 2m ROBOT RX AGC voltage 

16 

MMS MMD MMR MMG 

Output pwr. special CMD channel: Max 


MMU MMKMMW MMO 

Output pwr. special CMD channel: Min 



N = 00: Less than 32 SOs in ROBOT log 

N = 80 to 99: Over 32 QSOs in ROBOT log 


Table 1. RS-I2/I3 telemetry data conversion. Keep this as a data sheet for your RS-I2 and 13 
telemetry calculations and findings. This information is provided by Pat Gowen G3IOR, with 
acknowledgements to RS3A, the RS Satellite Command Station, as source and to PA0DLO for 
relaying information. 


will coolly ignore you if your Morse CW is 
not perfect. It will respond to your call at any 
speed between 8 and 50 wpm, give you a 
serialized QSO number, say who it is, and 
wish you 73 before it signs off with you to call 
CQ again. If QRM is present, it will tell you 
so. If you send too fast for it (an unlikely 
occurrence!) it will say “QRQ”; if you are 
too slow it will say “QRS,” at least until it 
has matched your speed. “QRZ” or “RPT” 
will evolve if it is unsure of your callsign. The 


ROBOT calling frequency is 21.1297 MHz 
± only 0.45 kHz Doppler shift, and as it is 
3.2 kHz wide, gives no access problem. Fifty 
watts ERP at high angle passes, particularly 
at night when the high 21 MHz attenuation of 
the "E” layer is not manifested, will enter it 
readily by calling “RS12 de G3XXX AR” 
(use your own call, of course) after it has sent 
its CQ call. The 10m ROBOT downlink 
Doppler shifts from 29.4549 to 29.4535 
MHz. When activated, the 2m ROBOT 
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running from 21.210 to 21.250 MHz 
will give a 29.411 to 29.451 MHz 
proportional linear return, with only 
some 0.9 kHz of combined Doppler 
shift. When active on mode “T" or 
“KT," it also has a downlink from 
145.9167 to 145.9556 MHz. with an 
additive 21 and 145 MHz Doppler 
shift of ±3.5 kHz. If you add 
124.7067 to your21 MHz uplink, you 
will have (±3.5 kHz) the appropriate 
2m downlink frequency. Similarly, 
when you add 8.201 MHz to your 21 
MHz uplink, you have the downlink 
frequency upon which you will be 
present. When you move up by, say. 
2 kHz on the uplink, you will also 
move up 2 kHz on both downlinks, as 
confirmed by monitoring. The total 
passband. given as 40 kHz. is in fact 
much wider, and can be heard over at 
least 70 kHz, e.g. 15 kHz cither side 
of the stated band edge, albeit at re¬ 
duced sensitivity and output efficien¬ 
cy. 

In-Band Operation 
As with our HF bands, the lower 
half of the transponder passband is for 
CW, the higher for SSB. with mixed 
modes in the center, just like our other 
satellites. To operate, just find a clear 
downlink frequency, and check that 
the relative uplink is clear too, as oth¬ 
er terrestrial users may be in the up¬ 
link passband on 21 MHz. Adjust 
your transmitter to the appropriate 
calculated uplink, and you should 
hear your own transponded signal. 
Try a "CQ RS 12" or alternatively 
downlink goes from 145.9627 to 145.9563 reply to another's CQ by adjusting your 

MHz in an overhead pass. You will hear your transmitter uplink to emerge on that frequen- 

own signal calling the ROBOT coming back cy. You will be pleasantly surprised at who 

to you as well as the response, but be warned! you will work on what might otherwise be a 

If you use this as your monitor, because the dead band. If you have a single transceiver, 

transit delay of the 4.000 mile maximum dual you may have “QSK." a rapid break in sys- 

path slightly delays the return you are hearing tern, and hear the tail end of your transponded 

of your own CW. it may affect your other- signal especially when the satellite is at maxi¬ 
wise excellent Morse code! When the mum range and hence maximum return signal 

ROBOT is not activated for QSOs, e.g. it is delay time. If you are blessed with a separate 

not calling “CQ" at regular intervals, it may 29 MHz receiver then, aided by high-pass 

be employed as a single channel CW-only filters on the input to stop your 21 MHz 

transponder. breakthrough, you should be able to hear 

The Channel 16 telemetry tells .some of the your own signal. 

ROBOT story. If the number sent is 00. then 

there are less than 32 QSOs in the ROBOT "'h®" Where 

log, but if it is between 80 and 99, it is RS-12 makes eight pa.sses a day in range of 
approaching capacity, as over 32 QSOs are in most countries of average latitude, each pass 

the log memory. You may hear digital down- lasting from only a few minutes to up to 19 

link on the channel at times when RS-12 is minutes. Some skim the horizon, some go 

within range of RS3A in Moscow. This is right overhead. Sub-horizon passes add con- 

normally the log being downloaded. siderably to useful opportunities, and in 

equinoxial high solar flux times the downlink 
Transponders |jg heard and accessed for 70% of the 

RS-12 is the system normally found on, day. To calculate the timing and exact passes, 

with its sister RS-13 kept on reserve standby. a computer program or an OSCARIator is 

The frequencies of both RS-12 and RS-13 are desirable, both of which are available from 

given in Table 2. We shall refer to RS-12, but AMSAT. The computer program or tracker 

what is given for this is also true for the will give you the satellite distance, azimuth, 

alternate transponder, with only the frequen- elevation, probably the Doppler shift, the 

cies differing. range, and all you need to know to find the 

The RS-12 Mode "K” transponder input satellite. Continued on page 38 


Radio Sputnik 12 (RS-12) 

Beacon/ROBOT 29.408 MHz (CW) 

Beacon/ROBOT 29.454 MHz (CW) 

Mode A Uplink 145.910-145.950 MHz (SSB, CW) 

Mode A Downlink 29.411-29.451 MHz (SSB, CW) 
ROBOTAUplink 145.831 MHz (CW) 

ROBOT A Downlink 29.408 or 29.454 MHz (CW) 
Beacon/ROBOT 29.408 MHz (CW) 

Beacon/ROBOT 29.454 MHz (CW) 

Mode K Uplink 21.210-21.250 MHz (SSB. CW) 

Mode K Downlink 29.411-29.451 MHz (SSB. CW) 
ROBOTKUplink 21.130 MHz (CW) 

ROBOT K Downlink 29.408 or 29.454 MHz (CW) 
Beacon/ROBOT 145.913 MHz (CW) 

Beacon/ROBOT 145.959 MHz (CW) 

Mode T Uplink 21.210-21.250 MHz (SSB. CW) 

Mode T Downlink 145.917-145.956 MHz (SSB. CW) 
ROBOT T Uplink 21.130 MHz (CW) 

ROBOT T Downlink 145.913 or 145.959 MHz (CW) 

Radio Sputnik 13 (RS-13) 

Beacon/ROBOT 29.458 MHz (CW) 

Beacon/ROBOT 29.504 MHz (CW) 

Mode A Uplink 145.960-146.000 MHz (SSB. CW) 

Mode A Downlink 29.460-29.500 MHz (SSB. CW) 
ROBOTAUplink 145.840 MHz (CW) 

ROBOT A Downlink 29.458 or 29.504 MHz (CW) 
Beacon/ROBOT 29.458 MHz (CW) 

Beacon/ROBOT 29.504 M Hz (CW) 

Mode K Uplink 21.260-21.300 MHz (SSB, CW) 

Mode K Downlink 29.460-29.500 MHz (SSB, CW) 
ROBOTKUplink 21.138 MHZ (CW) 

ROBOT K Downlink 29.458 or 29.504 MHz (CW) 
Beacon/ROBOT 145.862 MHz (CW) 

Beacon/ROBOT 145.908 MHz (CW) 

Mode T Uplink 21.260-21.300 MHz (SSB, CW) 

Mode T Downlink 145.960-146,000 MHz (SSB, CW) 
ROBOTTUplink 21.138MHz(CW) 

ROBOT T Downlink 145.862 or 145.908 MHz (CW) 

Table 2. Frequencies for RS-12/13. All frequencies 

are nominal, to the nearest kHz. 


UNEARTH YOUR 
FULL POTENTIAL 

with the 

CHALLENGER DX-Vl| 

A unique multiband 
vertical that utilizes 
GAP technology. 

The Challenger DX-VI 
covers all of 
2m, 6m, 10m, 12m, 
15m, 20m, 40m, and 
over ISOKHz on 80m 
with a VSWR under 2:1! 

It has NO , . . 

• TRAPS • COILS 

• BALUNS 
• RESISTORS 

• TRANSFORMERS 
• BASE INSULATORS 

The Challenger DX-VI 
Launches RF from a 16’ 
elevated GAP, not from the 
base of the antenna. The 
antenna is PRBTUNED. 

There is nothing to adjust. 

The Challenger DX-Vl has 
virtually NO earth loss and 
requires only 3 wires 25’ 
long which attach to the 
base of the antenna. Thus, 
eliminating the need for an 
extensive ground plane. The 
antenna is 31’ tali and is 
self • supporting with a 
supplied drop in ground 
mount. No additional mast 
is required. Best of all the 
ENTIRE antenna is active 
on all bands and costs only 

$229.00*_ 

To Order Call: 

(407)778-3728 
ALL OUT EFFICIENCY 
ALL OUT PERFORMANCE 
GAP CHALLENGER DX-VI, 

I GETS IT ALL OUT!! 

Qt> GAP 

^rr ANTENNA PRODUCTS. INC. I 

/ I 6010-Bldg. B, N. Old Dixie Hwy.l 
/ \ Vero Beach, Florida 32967 

COD 
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73 Review 


Number 9 on your Feedback card 


by Bill Clarke WA4BLC 

The JPS NF-60 DSP 
Notch Filter 


JPS Communications, Inc. 
5516 Old Wake Forest Road 
P.O. Box 97757 
Raleigh NC 27624. 
Price class (introductory): $150. 

Adapter $12. 
Tel. (800)533-3819. 
Technical info: (919) 790-1048. 
FAX: (919) 790-1456. 


Get rid of multiple carriers with the push of a button. 



Photo A. JPS's new NFr60 Notch Filter. 


N otch filter—that’s the knob you madly 
twist when trying to block out an interfer¬ 
ing signal such as a tuner-upper or a hetero¬ 
dyne. The down side of using the typical notch 
filter is that most of them are overly sensitive 
and clumsy to tune, thereby making them slow 
to use. In fact, the offending signal often dis¬ 
appears before you can notch it out. 

Although the technology of notch filters has 
advanced over the past several years to the 
point that even 40 meters becomes usable 
during the night hours, they are still perplex¬ 
ing to use. But now, enter the automatic notch 
filter. 

The automatic notch filter does all the work 
of its manual cousin, except that it requires no 
knob twisting. It locates and removes the of¬ 
fending signal instantaneously; the operator 
doesn’t have to do anything to make the filter 
work except turn it on. New to the market is 
just such a filter, the NF-60 DSP Notch RIter 
by JPS Communications, Inc. 

First Impressions 

The NF-60 is manufactured right here in the 
U.S. Smaller than most handhelds and weigh¬ 
ing enough to remind you that quality can be 
felt, the NF-60 is black and has only two con¬ 
trols: Power on/off and Notch on/off. On the 
rear panel are two RCA jacks for Audio (in/ 
out), and a power jack for the AC adapter line. 

The manual is very professionally done, yet 
easy to understand, and contains installation 
diagrams, explanations of operation, and the¬ 
ory. 


Installation 
Installing the NF-60 
is about as sim¬ 
ple as hooking up an 
external speaker, 
which, by the way, is 
essential for use of 
the filter. Plug the (op¬ 
tional) AC adapter’s 
output line into the 
power jack on the rear 
panel of the unit. Run 
an audio patch line (I 
recommend shielded) from the Audio Input 
jack to the external speaker jack of your rig, 
and plug an external speaker into the unit’s 
Audio Output jack. That’s all there is to it! 

Just in case a polarity mistake is made, you 
don’t need to worry. The NF-60 is reverse 
polarity protected. 

Operating with the RIter 
As an initial check of the NF-60,1 turned on 
my HF rig as normal and set it to the Canadian 
time clock on 7.335 MHz (and later the U.S. 
time clock at 15 MHz) on LSB, and tuned until I 
heard a steady tone. I then pushed the NF- 
60’s Power and Notch buttons to "on" and the 
tone immediately went away. I tuned around 
the time clock to see if the tone (or any tone) 
could be heard again, while leaving the NF-60 
on. The most 1 ever heard was a split second of 
tone before the automatic notch locked up and 
took it away. 


Having proved that the NF-60 could take out 
tones of a very loud and steady nature, I then 
went to the real world of the ham bands. Of 
course, I left the NF-60 on. At first I thought 
there were no tuner-uppers around on the var¬ 
ious 80/40/20 meter nets I tuned to. Then I 
turned the filter off and found the offenders 
were alive and well. I continued to tune around 
and turn the filter on and off, seeing what it 
could do. I even verified the claim that multiple 
tones could be notched out simultaneously. 

The filter only notches a small segment of 
the audio spectrum out, so small that it 
doesn’t destroy the quality of the remaining 
signal. Unless the filter was turned off, I gener¬ 
ally never even knew the offending signals 
existed. The single exception to this rule was 
when the offending signal was strong enough 
to work the receiver's AGC. This caused a 
slight audio level reduction. 

The NF-60 makes 40 meters useful at night. 
You can get in between those broadcasters, 
and their carrier tones just disappear, allowing 
SSB to carry on. 

Although I have been using automatic notch 
filters for years, I must say that, due to the fast 
lock-up time, excellent audio quality, and mul¬ 
ti-frequency ability, the NF-60 is the best I 
have heard. 

Comments 

The NF-60 operates on a digital signal pro¬ 
cessing scheme, and constantly looks at the 
audio spectrum for solid tones. When a tone is 
encountered, the unit immediately creates a 
very narrow and deep notch at that frequency, 
removing the tone. 

As mentioned above, the NF-60 is capable 
of taking multiple tones out. For example, the 
typical RTTY signal is reduced to a series of 


Audio Input: 

Specifications 
unbalanced low impedance 

Frequency Response: 

22 ohms or 47k ohms; (phone jack) 

250 to 3400Hz±2dB 

Input Level: 

100mVto2Vrms 

Output Delay: 

0 milliseconds 

Lock-up Time: 

<6 milliseconds 

Ultimate Tone Rejection: 

>50dB(1 to 4 tones) 

Audio Distortion: 

(slightly lower for 5 or more tones) 

< .5% at 1 kHz at .5W output 

Headphone Output: 

8 ohm or greater (stereo phone jack) 

Speaker Output: 

2W at 10% distortion 

Front Panel: 

into 8 ohm speaker (RCA jack) 

power switch, power LED, notch switch, notch LED 

Rear Panel: 

audio input, audio output, DC power input 

Input Power: 

-H1 to +15 VDC at 250 mA (750 mA peak) 

Dimensions: 

1.r"x6"x4.3"HWDat2lbs. 
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Photo B. Inside view of the filter showing the DSP circuitry. 

mend that every SSB operator own one of 


clicks, without tones. 

With the filter turned on, you will find that 
CW sounds like an old Western Union 
telegraph sounder’s clickity clack! 

The filter has a built-in audio amplifier. For 
normal listening levels it is very satisfactory. 
However, it can be driven into distortion by 
running the receiver's audio gain too high. I 
found this to be no practical limitation, as it 
only occurs at very high levels that drove me 
from the shack anyway. 

It appears that the NF-60 is not susceptible 
to RF interference (some audio filters are). 
This was carefully checked on all bands using 
full legal limit power. 

The lock-up time of the NF-60 is very fast. In 
fact, I found it is capable of following slow 
swishers. 

I did find a very slight clicking sound to be 
mixed in with the normal output audio. I am not 
concerned about this, as I had to really listen 
closely to even hear it. 

The front panel phone jack is a positive fea¬ 
ture. 

The only feature missing is an indicator 
(such as an LED) showing when the filter is 
earning its keep. 

Technical Aspects 

The NF-60 uses digital signal processing to 
find and notch out offending tones. The inter¬ 
nal workings of the unit include a TMS320P15 
DSP chip which does all the work, except for A 
to D and D to A conversion (which is handled 
by a 14-bit converter). The chip operates at 20 


MHz (crystal-con¬ 
trolled). 

When feeding the 
receiver modulated 
signals (tones). I 
found there was no 
real limit to what the 
NF-60 could notch 
out. A60dBoverS9 
signal could be elim¬ 
inated (not just re¬ 
duced). I also found 
the filter worked at 
very low audio set¬ 
tings, even at set¬ 
tings where the tone 
was barely audible. 

Both factors exceed 
specifications. 

The weight of the 
unit is such that the 
push-button switch¬ 
es can be worked without having to chase it all 
over the desk. 

The simplicity of operation is excellent. 
Turn it on and forget it. It does its job by 
itself. 

Recommendation 

I feel the NF-60 is a piece of ham equipment 
that does its job completely and simply. The 
sheer pleasure of not hearing tuner-uppers, 
and being able to use 40m at night between all 
those foreign broadcasters, is worth the rea¬ 
sonable cost of the NF-60. I heartily recom¬ 


these neat little filters (the NF-60 is only for 
SSB). 

The NF-60 does the job it is supposed to do 
one hundred percent. 

For a number of years I have been hollering 
that automatic notch filters are the greatest 
thing since sliced bread. You transceiver and 
receiver manufacturers out there; Remember 
how I have been saying you should Include 
automatic notch filters in your rigs? Well, for¬ 
get it! This new filter Is so good I doubt you 
could beat it for quality or price. B 


Using RS-12 Continued from page JS 

If you join the Sunday 1730 UTC 14.282 
MHz pre-AMSAT Net warm-up session, the 
14.280 MHz Saturday 1000 UTC European 
AMSAT Net, or the 75 meter AMSAT Net 
on 3.840 MHz (Tuesday evening at 9 p.m. 
local time—i.e. Wednesday at 0200 UTC), 
regular satellite operators will be happy to 
provide you with pass times and intervals for 
your location. 

Station Needs 

For the transmitter, just 50 watts to a sim¬ 
ple dipole or ground plane will suffice, al¬ 
though a beam and 100 watts will perform far 
better for those low angle and sub-horizon 
times. While G3IOR uses a 21/28 MHz 
three-element beam at 65 feet, G2UK runs a 
simple 75m trap dipole only 10 feet over the 
ground and gets not only excellent in-range 
results, but sub-horizon access also. 

The receiver doesn’t need to be anything 
special, but if you have a very old tube radio, 
then a 10m preamplifier will improve sensi¬ 
tivity performance considerably. A separate 
transmitter and receiver will help a lot, as you 
may then monitor your downlink while 
simultaneously transmitting on the uplink. If 
your band switching is fast enough and your 
frequency calibration accurate, a transceiver 
will suffice. 

Problems 

On the downlink you may hear many sta¬ 
tions using the 21 MHz uplink passband for 
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terrestrial style QSO, and be surprised by the 
comparison between what you can hear on 
the satellites downlink compared to that on 
the corresponding uplink. Try not to QRM 
any users who are already on the frequency, 
as this section of 21 MHz is not a space- 
specific subband, and they have every right to 
be there. 

On the other hand, you may find severe 
QRM from wide FM signals in the satellite 
downlink passband under high MUF propa¬ 
gation conditions. These stations can cause 
severe wideband QRM to the weaker CW and 
SSB satellite transponded signals, and have 
no absolute right to be there as the satellite 
downlink band is recognized as being specific 
as a space band. A polite request for them to 
move back to the FM allocation below 29.400 
or above 29.510 MHz will usually result in 
recognition. Sadly, with FM receivers, they 
may not even hear the signals from the satel¬ 
lite, and thus may well not be aware of their 
transgression. 

Satellite DX and Propagation 

In the first few days of operation, G3IOR 
worked 17 countries on RS-12, including 
W1,2, 3, 5, 8,9 and 0; VEl, 2 and 3; UA0, 
ZL, plus many European countries, includ¬ 
ing fellow “G” and European stations. You 
will find that at high solar flux times you can 
access and hear the return even when the 
satellite is up to 48 degrees below your hori¬ 
zon, especially at pre-auroral ionosphere en¬ 
hancement times. You are hence able to work 


the whole world! You may be horrified to 
hear your return as a real “T-2” note sound¬ 
ing much like an auroral or even equatorial 
zone condition due to multi-Doppler paths. 
You will find it to be quite fascinating, and a 
means of working those 21 and 28 MHz inter- 
skip-zone fellow amateurs, as it will reach to 
the parts that other propagators will not 
reach! It is a source of superb ionospheric 
data and research to boot! 

RS-12 is an ideal satellite for the HF opera¬ 
tor, who will be able to continue to work DX 
even when the 21 and 28 MHz bands are 
otherwise dead, and to work both locals and 
inter-continental DX via the satellite while 
the bands are on the edge of the MUF, as the 
re-angulation, while insufficient for direct 
terrestrial QSO, is often adequate for the low 
satellite angular incidence to the ionized lay¬ 
ers. It has the added advantage that the com¬ 
mercial and military intruders who tend to 
sneak into the high ends of our depleted ama¬ 
teur bands in the quiet sun years will discover 
amateur occupancy, and thus we may main¬ 
tain our precious frequencies and help fore¬ 
stall further cuts. RS-12 is very user friendly 
and is recommended to HF DX operators, 
newcomers, those who “have done it all,” 
plus old and new satellite fans! Will we sec 
you on RS-12? B 


The author appears regularly on the given AMSAT 
nets, and would be pleased to respond to any ques¬ 
tions arising. On Packet Radio, Pat is contactable 
as G3IOR @ GB7VLS. 1135.GBR.EU. 












40/80 Meter Wave Ryder 

A QRP tube transmitter powered by 12 volts DC. 

by Charles D. Rakes KI5AZ 


I f you’ve been looking for a new project to 
build that has a nostalgic quality mixed 
with a touch of today’s technology, then look 
no farther because our 40/80 Meter Wave 
Ryder CW QRP transmitter offers these 
features and more. 

The transmitter’s circuit design is similar 
to the single tube crystal controlled QRP rigs 
that were in vogue during the fabulous ’50s. 
A 3A4 miniature power amplifier pentode 
tube is connected in a crystal controlled 
tuned-plate oscillator circuit with a power 
output of 1 to 2 watts. 

The circuitry’s modern mix allows the 
transmitter to operate from a single 12-volt 
DC power source. A 7805 5-volt regulator IC 
is connected in a 100 mA constant current 
circuit that keeps the tube’s filament glowing 
just right as long as the DC input stays above 
8 volts. 

The tube’s B-t- is generated on command, 
and to see how, take a look at the schematic 
diagram in Figure 1. A 555 IC timer is con¬ 
nected in an astablc oscillator circuit with C1, 
R1, R2 and R9, setting the operating frequen¬ 
cy to about 25 kHz. 

Q1 holds pin 5, of the IC, at ground level 
while the key is in the “up” position, keeping 
the 555 circuit from oscillating. The majority 
of the battery drain at standby, or during the 
time between dits and dahs, is the filament 
current. 

Each time the key is closed, the 555 circuit 
becomes active, supplying base drive to the 
MJE 3055 power transistor. The power tran¬ 
sistor’s pulsing collector current turns the 12 
volt supply into about 150 volts at the sec¬ 
ondary of Tl. 

The full-wave bridge circuit converts Tl's 
output to DC, and C4 smooths out any glitch¬ 
es. At key-down, the tube is supplied with 
almost instant B-I-, causing the circuit to os¬ 
cillate and send out a CW signal. 

Building the Wave Ryder 
The circuit may be built breadboard style if 
you like, as long as the wiring is neat and the 
leads are kept short. Or you may take the easy 
route and use a PC board. If so, just follow 
the component placement layout shown in the 
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Photo A. The 40780 Meter QRP CW Wave Ryder. 



Figure 1. Schematic for the Wave Ryder. 










Parts List 


Cl 

0.01 pF/IOOV 

Mylar 

C2.3 

0.1 pF/50V 

disc ceramic 

C4 

0.15pF/250V 

Mylar 

C5 

0.01 PF/630V 

Mylar 

C6 

470pF/16V 

electrolytic 

C7 

10pF/500V 

disc ceramic 

C8 

365 pF variable 

broadcast type 

D1-4 

1N40041 amp 

silicon 

IC1 

555 

timer 

IC2 

7805 5V 

regulator 

Q1 

2N3904 

transistor 

Q2 

MJE 3055 power 

transistor 

VI 

3A4 miniature power amp 

pentode tube 

V2 

NE-2 or similar 

neon lamp 

R1.2 

1k1/4W 

resistor 

R3,4 

470 ohm 

resistor 

R5.6 

4.7k 

resistor 

R7 

56 ohm1/2W 

resistor 

R8 

47k1/4W 

resistor 

R9 

Ik trim pot 

single turn 

J1-3 

RCA jacks 

phono 

SI 

Small switch 

toggle on/off 

T1 

EA-77-375 core and bobbin 

Amidon* 

L1.2 

see text 


Misc. 

Chassis, circuit board, knob, grommet, 


crystal socket, hardware, wire, etc. 

•Amidon 

Associates, Inc., 2216 East Gladwick St., 

Dominguez Hills CA 90220. Tel. (213) 763-5770, 

You can get a kit of parts for the Wave Ryder, including the 

circuit board and all components that mount on it and parts for 

T1 (less winding wire), a coil form, and five socket contacts, all 

for $24.95 postpaid, from Krystal Kits, P.O. 

Box 445, Ben- 

tonville AR 72712, or call (501) 273-5340 and ask for KI5AZ. 

You will have to furnish the chassis, tuning capacitor, neon 

lamp, grommet, power switch, crystal socket, jacks, tube, wire 

and hardware to complete your TX. A PC board only is available 

for $7.95 postpaid, and five Concord socket contacts are avail- 

able for $3.00 postpaid. 





the coil form for LI and 12. 

PC foil pattern drawing in Figure 2, and stuff 
the parts on the board. The tube socket is 
made up of five Concord #09-9006 socket 
pins (cost of five is less than two bucks) 
soldered in place on the circuit board. But 
you can also use a regular tube socket and 
wire it to the circuit board with short leads. 

Winding T1 

The transformer’s two windings are wound 
on the nylon bobbin supplied with the Ami- 
don EA-77-375 “E” core. Wind 20 turns of 
#26 copper enamel wire in a solenoid fashion 
on the bobbin. On both windings, leave at 
least three inches of wire at each end to con¬ 


nect to the circuit board. Place a layer of 
plastic tape around the winding to complete 
the primary. On top of the primary winding, 
wind 200 turns of #26 copper wire for the 
secondary and tape in place. Place the bobbin 
between the two cores and tape or glue in 

Winding L1/L2 

The tank circuit is wound on a 1-1/2" 
length of 1/2" PVC cold water pipe that actu¬ 
ally measures 0.85" in diameter. Just about 
any hardware or plumbing shop will have the 
PVC pipe on hand. 

Refer to Figure 4, and close wind 19 turns 
of # 19 or #20 copper enamel wire on the form 
for LI. Space down the form about the width 
of two turns, and wind 6 turns of the same 
size wire for L2. An easy way to keep the 
windings in place and looking neat is to drill 
two wire size holes for each wire end, and 
fish through for a snug fit. 

Making the Chassis 

Since cabinets are so expensive and diffi¬ 
cult to find, the Wave Ryder was constructed 
on a piece of 0.05-inch thick aluminum cut to 
7" X 5-3/4". To duplicate our Wave Ryder, 
just follow the drawing in Figure 5. 


Jl, the crystal socket, SI, and the neon 
lamp, all mount to the front panel. The neon 
lamp is placed in the middle of a chassis 
mount rubber grommet with one lead going to 
the circuit board, and the other to circuit 
ground under the grommet’s lip. The tuning 
capacitor and circuit board are mounted to the 
chassis’ bottom, and the two remaining Jacks 
are located on the back lip. 

Making Waves 

Connect power, a dummy load, a crystal, 
and close the key. Start with C8 at maximum 
capacitance and rotate clockwise until V2 
lights. Tune a receiver to your crystal’s fre¬ 
quency, and send a few dits. Slowly rotate C8 
clockwise until a clean, chirp-free tone is 
heard. With R9 set at its maximum resis¬ 
tance, the B-l- voltage will be at its minimum 
with an RF power output slightly under one 
watt and at its minimum resistance the B-l- 
will be at its maximum with an output of over 
one watt. If Murphy didn’t make an untimely 
visit to your shack, you should now be ready 
to make waves. Continued on page 46 


Charles D. Rakes KI5AZ. P.O. Box 445, 
Bentonville AR 72712. 
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Number 15 on your Feedback card 


A Remote 

Field Strength Meter 

An accurate system for measuring radiated power. 

by Ken Cornell W2IMB 


A re you sure that you are obtaining the 
best radiating power from your anten¬ 
na? Most radio hams rely on their antenna 
tuning units and SWR bridge, as well as on- 
the-air reports. Yet there’s always the feeling 
that it could be improved. 

Most hams are familiar with the field 
strength meter. The meter usually consists of 
a tuned L/C circuit with a whip antenna, and 
uses a diode to register the relative field 
strength of the received signal on a sensitive 
microammeter. 

FSMs are valuable for tuning up transmit¬ 
ters. but to accurately measure the relative 
strength of a transmitted signal, the FSM 
should not be used inside the shack, close to 
the transmitter and antenna tuning unit. In¬ 
stead, it should be used several wavelengths 
distant from the transmitter's antenna. 

This can create a problem, as two people 
would be required, one at the transmitter site 
and the other at the remote field strength 
meter location. Plus, the two parties would 
need to be able to communicate with each 
other. 

The Remote FSM 

The scheme I am about to describe would 
require only one person. A remote field 
strength meter is used to send a signal back 
to the transmitter site. The FSM is capable 
of indicating maximum radiated power as 
the transmitter and antenna tuning units are 
adjusted. 

The remote FSM works with an FCC Part 
15 transmitter (no license requirements) that 
operates in the 510 to 1705 kHz spectrum. 
The FCC rules permit maximum input power 
of 100 mW and an antenna 2 meters long. At 
300 to 400 feet, the transmitter should put a 
good signal into a station receiver. 

See Figure 1 for a block diagram of the 
system. 

Figure 2, the FCC Part 15 transmitter, 
consists of a Hartley VFO with a buffer and 
final amplifier. I built the circuit on a 2-1 /2 " x 
5" piece of perfboard that in turn was 
mounted on a block of wood on standoffs. My 
transmitters include the 1500 to 2000 kHz 
range, so I used a target frequency of 1650 
kHz for the FSM transmitter. 

I wound LI on a 5/16" diameter slug tuned 
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Figure 1. Block diagram of the remote field 
strength meter. 


form with 100 turns of #28 enameled wire, 
with the source tap at 25 turns from the 
ground end. Coils L2 and L3 were wound on 
a length of hard wood dowel 1/2" in diameter, 
each with 100 turns of #28 wire. For L4, 1 
wrapped a turn of Mylar tape around the 
ground end of L2, and wound 15 turns of #28 
wire with taps at 5 and 10 turns. I use the tap 
that offers best performance. 

The varactor (V) is placed across LI in 
series with the 0.1 pF blocking capacitor. 


The F.S. sensor, shown in Figure 2. receives 
the transmitted signal and rectifies it and the 
rectified voltage is applied to the varactor 
circuit through the RF choke. 

With no applied voltage, the varactor of¬ 
fers maximum capacity to the tuned circuit. 
As voltage is applied, the capacity will dimin¬ 
ish. Therefore, when used in a VFO tuned 
circuit, the higher the applied voltage, the 
higher the frequency. 

The F.S. Sensor’s transmitted signal is 
tuned in on the station's receiver, and as the 
station’s transmitter is tuned up to its anten¬ 
na, the F.S. Sensor will detect this trans¬ 
mitted power; and as the resultant voltage is 
applied to the F.S. Sensor’s transmitter, the 
frequency will rise. This beat-note will be 
detected on the station receiver, and the 
tune-up procedure is continued for maximum 
beat-note swing. This beat-note swing can be 
either way, depending on which sideband is 
used. 

This could be an effective way for tuning 
up a beam antenna. A portable transistor ra¬ 
dio can be used, and the F.S. Sensor’s trans¬ 
mitter can be tuned to heterodyne a B.C. 
station, then tune the beam for maximum 
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Field Strength Meter 

Continued from page 44 

The doublet antenna ar¬ 
rangement I show in Figure 2 
is the scheme I use, but an 
antenna can be connected to 
the junction of C1 and L2. The 
FCC rules state that any 
length of ground return has to 
be included in the antenna 
length (three meters). 

Any antenna length for the 
F.S. sensor can be used, and I 
suggest that the best ground 
available be used. 

For convenience the two 
units (the sensor and transmit¬ 
ter) do not have to be closely 
associated, and the units can 
be separated as desired yet be 
connected with coax cable via 
the jacks JI and J2. 

For power, I use two 6 volt 
lantern batteries connected in 
series with 12 volts applied to 
the VFO and buffer. Six volts 
is taken off for the final amplifier. 

1 obtained my varactors from DC Electron¬ 
ics, P.O. Box 3203, Scottdale AZ 85271. I 



Parts List 

Q1.Q2 

MPF102FET 

Q3 

BS170 MOSFET 

L1-L4 

See text 

L5 

See Table 1 

C1,C2 

90 to 420 pF mica trimmers (RSA 272-1336) 

C3 

150 pF variable capacitor 

C4,C5 

220 pF 

C6.C7,C10 0.1 pF 

C8,C9 

0.001 pF 

R1 

56k resistor 

R2 

100k 

R3 

15k 

D1 

MV2109 varactor diode or equivalent 

D2 

1N34A gemnanium diode 



Table 1.Field Strength Coil Details 

Band 

Turns 

160m 

120 turns closewound 

80m 

50 turns closewound 

40m 

20 turns closewound 

20m 

10 turns spaced one wire diameter apart 

10&15m 

6 turns spaced over a ’A inch length 

1 Use ^30 enameled wire. | 



Uncle Wayne's 
CODE TAPES 


One answer to the no-code brou-ha-ha is to make 
the code so simple to team that it's a non-problem. 
Herewith the world's easiest code course—tens of 
Owusands of hams have gotten their licenses this 
amazing new shortcut way. It's failure-proof. Most 
people are able to whip through the Novice test 
after spending less than three hours each on 
Genesis and The Stickler. People who have given 
up on other code courses find this one does the job 
in a jiffy. Going after your General? Its about time. 
Use the Back Breaker and youll be there before 
you know it A week should do it. Warning, 20wpm 
code almost invariably appears to cause 
irreparaUe, irreversible, permanent brain damage. 
Unde Wayne accepts no responsibility whatever 
lor anything that happens to those who are foolish 
enough to use the Courageous 20wpm tape. 
Genesis 

5 wpm—This is the beginning tape, taking you 
through the 26 tetters, 10 numbers and necessary 
punctuation, compiete with practice every step of the 
way. The ease of learning gives confidence even to 
the faint of heart. 

The Stickler 

6+ wpm—This is the practice tape for those who 
survived the 5 wpm tape, and it's also the tape for the 
Novice and Technician iicenses. It is comprised of one 
soiid hour of code. Characters are sent at 13 wpm and 
spaced at 5 wpm. Code groups are entirely random 
characters sent in groups of five—definitely nol 
memorizabie! 

Back Breaker 

13+ wpm—Code groups again, at a brisk 13+ wpm so 
you'ii be realty at ease when you sit down in front of a 
steely-eyed volunteer examiner who starts sending 
you plain language at only 13 per. You'll need this 
extra margin to overcome the sheer panic universal in 
most test situations. You've come this far, so dont get 
code shy nowl 
Courageous 

20+ wpm—Congratulations! Okay, the challenge of 
code is what's gotten you this far, so don't quit now. 
Go for the Extra class license. We send the code 
faster than 20 per.lt's like wearing lead weights on 
your feet when you run; you'll wonder why the 
examiner is sending so slowly! 


Code Tapes 


Genesis_ 

The Stickler_ 

Back Breaker_ 

Courageous_ 

$5.95 each plus shipping 

U.S. add S3 mail, $4 UPS 
Canada add $4 mail. 

UPS to Canada and all foreign orders 
FOB Peterborough, NH 

Mail your order to; 

73 Amateur Radio Today 
Attn. Uncle Wayne, 

PO Box 3080 
Peterborough, NH 03458 



ordered a supply of various types, and the 
MMV2109 is the one I happened to use. 

The BSI70 (Amperex) and the BSi70P 
(Zetex), both MOSP^ETs, are fine perform¬ 
ers. They are available from Digi-Key Corp., 


P.O. Box 677, Thief River Falls MN 56701. 
The BS170 is on page 57, and the BS170P on 
page 58, in their July-August ’91 catalog. ■ 


Ken Cornell (ARS W2IMB). 225 Baltimore 
Avenue, Point Pleasant Beadh NJ 08742. 
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Number 25 on your Feedback card 

Above and beyond 


C.L Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119 

Microwave— 

A Black Box Technology 

How is microwave activity doing in 
your part of the country? Having trou¬ 
ble getting other amateurs out of the 
woodwork and interested in microwave 
communications? Is microwave limited 
to line-of-sight (LOS) communica¬ 
tions? What benefits do microwave 
communications offer? And the big 
question: Why do we enjoy microwave 
operations? These and other ques¬ 
tions always come up when talking to 
other amateurs who are trying to un¬ 
derstand what we do. I thought I would 
take time to reflect on just what pro¬ 
motes interest in microwave communi¬ 
cations. 

Trying to answer these questions 
and keep on track requires a little 
tightrope walking. Most communica¬ 
tions are portable, not hamshaok to 
hamshack. While there are stations 
that communicate from home QTH via 
microwave on a scheduled basis, this 
is not the norm. Microwave communi¬ 
cations is carried out on a prearranged 
schedule or during the ARRL 10 GHz 
contest weekends. 

Time in the shack is mostly spent in 
constructing new devices, making im¬ 
provements to an existing transverter, 
or experimenting, Most of the items 
needed have to be constructed, as 
ready-to-use items are just not avail¬ 
able at modest prices. Needless to say, 
the construction phase is what inter¬ 
ests me the most. 

Getting Others Involved 

Now, how do you interest other ama¬ 
teurs in microwave communications? 
A few of us were successful in cultivat¬ 
ing interest by setting up a working mi¬ 
crowave demonstration at our local 
swap meet. This demo proved to be the 
catalyst that started the San Diego Mi¬ 
crowave Group. We formed a varied 
interest forum to discuss applications 
and share ideas. Getting others inter¬ 
ested in microwave could be just as 
simple in your part of the country. Try 
setting up a station at your local swap 
meet or hamfest. This usually brings 
out lots of interested parties. Be pre¬ 
pared for questions. Keep your presen¬ 
tation basic, like a wideband FM link. 

The Benefits 

What benefits can be derived from 
microwave communications? If you 
don't have the pioneer spirit driving 
you to something new, you might as 
well use the telephone. It's a lot easier. 

I catch it from my wife on this one; with 
excellent results on 2 meters, why do 
we shift to microwave and all its trou¬ 
bles? Well, if you want to try something 


VHFand Above Operation 

new, are interested in construction and 
outdoor activities, and not just "lunch 
box operation,” microwave has a lot to 
offer. The new construction techniques 
increase your knowledge of electron¬ 
ics. Instead of operating someone 
else’s equipment, try building your 
own. Your radio might not look as good 
as a commercial unit (mine never did), 
but you will have lots of fun construct¬ 
ing it. The personal enjoyment I get 
from home-brewing projects always 
make me feel quite rewarded. 

Answering questions from readers 
makes me dig deeper into the subject 
matter, and teaches me new things. It 
expands my general knowledge, pro¬ 
vides me with ideas to develop, and 
challenges me to improve operations. 
It's like a game of chess with myself. 
Now don’t take me for anything but a 
tinkerer and experimenter, one who is 
glad to share the information gleaned 
from varied subjects. The deeper I dig 
for information, and the more ways I 
find to remove the "black magic” cloak 
of microwave operations, is reward 
enough for me. 

The Myth of LOS 

It is commonly believed that mi¬ 
crowave is limited to line of sight com¬ 
munications. Nothing can be farther 
from the truthi In fact, microwave com¬ 
munications can be regularly carried 
out on nonlinear paths. Many more 
contacts occur through scatter and tro¬ 


pospheric ducting than LOS paths. 
Contacts of several hundred miles and 
further are standard. Contacts have 
been made via moonbounce on all the 
microwave bands up to 10 GHz—that’s 
line of sight, but what I want to point out 
is that short distance (LOS) is not the 
limiting factor for microwave communi¬ 
cations. 

No Comparison 

Comparing microwave to VHF oper¬ 
ation in my mind is not valid. Today’s 
radios are computerized, with many in¬ 
tricate features. You just don’t pick up 
one of these radios and operate it; you 
must read the manual first. Personally, 
I like what VHF operation has evolved 
into, and I enjoy operating the high 
tech radios. What is missing for me is 
that old back-to-basics construction 
program that promotes interest 
through application of building tech¬ 
niques. A direct benefit of microwave 
operation is the knowledge gained 
through the effort of construction. 

On our lower frequencies, such as 
3/4 meters (450 MHz), video and SSB 
weak signal work is quite exciting. 
Several manufacturers have quite a 
line of video equipment to operate on 
these bands. Equipment such as Tom 
WeORG’s PC Electronics line of video 
transmitters and receivers help fill a 
gap in equipment availability for these 
frequencies. This is just one of many 
aspects of microwave operation for the 
450 and 1296 MHz frequencies. Weak 
signal SSB/CW work is being carried 
out on the same bands, and impressive 
distances have been recorded for DX 
contacts. 

On the frequencies of 2304 MHz and 
up, SSB and CW contacts have been 


accomplished from Hawaii to the Cali¬ 
fornia coast. This is not the only long 
distance work that was done, but it’s 
representative of distances covered 
on one such contact. Many other 
amateurs have confirmed impressive 
long-haul contacts. Such contacts 
necessitate a shift from wideband FM 
to narrow band operation, usually SSB 
orCW, 

Microwave Narrow Band Operation 

There is much to gain in signal-to- 
noise ratio advantage by a reduction of 
bandwidth. This one fact has led a 
change to SSB for microwave commu¬ 
nications. SSB microwave equipment 
is more costly but far more efficient 
than WBFM. The frequency stability 
problem is all but eliminated when us¬ 
ing the phase-locked brick oscillators 
for SSB or CW. For instance, in the last 
ARRL 10 GHz contest, all 39 contacts 
made by my station were SSB. I do not 
plan to abandon WBFM, but rather ad¬ 
vance to a different mode of operation. 

With the shift to SSB and narrow 
band operation, the establishment of 
microwave communication from home 
QTHs is more likely. With these im¬ 
proved methods, narrow bandwidths, 
and higher transmitter powers avail¬ 
able from both solid state and TWT 
type amplifiers (available in surplus), 
home microwave operation is now 
possible. 

Scatter 

One example is the station that I cur¬ 
rently have on 10 GHz, which can be 
operated from my home QTH. No, I 
don’t crawl up on the roof for contacts, 
but rather have an unobtrusive two- 
foot dish with a flexible and strong 
Continued on page 82 



in layout window all siripline. Example F-50 ohm stripline (90 degrees), 1/4-wavelength long. 
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NumberU on your Feedback card 

New PRODUCTS 


Compiled by Hope Currier 


GAP ANTENNA 

GAP Antenna Products has in¬ 
troduced the Voyager DX-IV, a 
unique multiband vertical anten¬ 
na that uses the same GAP tech¬ 
nology found in the Challenger 
DX-VI. The Voyager DX-IV is the 
first vertical designed primarily for 
low-band operation. It covers all of 
20m, 40m. and 80m with a VS\WR 
under 2:1; on 160m the bandwidth 
is 90 kHz under 2:1. 

The Voyager is 45' tall with an 
80" diameter capacity hat at the 
top, giving the antenna an effec¬ 
tive electrical height of 66'. The 
antenna comes with a hinged 
base which simplifies installation. 
It requires two sets of guys which 
are attached to furnished guy 
clamps. The only other item re¬ 
quired for operation is three 57' 
counterpoise wires attached at 
the base of the antenna. These 
can be displayed in any fashion, 
which lends itself nicely to tight 
locations. The Voyager DX-IV 
weighs a manageable 30 pounds 
and can be assembled in an after¬ 
noon. 

The antenna is available 
through the manufacturer for 
$389. For more information, con¬ 
tact GAP Antenna Products Inc., 
6010 Bldg. B, North Old Dixie 



Hwy., Vero Beach FL 32967; (407) 
778-3728. Or circle Reader Ser¬ 
vice No. 201. 


THEQSL POST OFFICE 
The QSL Post Office, a private 
QSL bureau, invites you to save 
money and mail your U.S.A. QSL 
cards for just 10 cents each. Send 
multiples of 10 QSL cards with a 
check, cash or money order. Do 


not put postage on the cards or 
place the cards in individual en¬ 
velopes. For more information, 
contact The QSL Post Office, 767 
South Xenon Court i'll7, Lake- 
wood CO 80226; (303) 987-9442. 
Or circle Reader Service No. 206. 


ELECTRON PROCESSING 

Electron Processing has an¬ 
nounced a new tool for everyone 
involved in the fun of transmitter 
hunting, the SGR-1 attenuator 
box, which reduces the signal re¬ 
ceived to a meterable level. This 
handy device lets you make accu¬ 
rate signal comparisons of strong 
signals and is also a simple tool to 
aid in receiver alignment. The 
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SGR-1 is a three-section 50 ohm 
attentuator box that allows you to 
switch in or out up to 50 dB of 
attenuation in 10 dB increments. It 
features easy operation via three 
toggle switches. Compact and 
ruggedly constructed, it Is ideal 
for hunting down interference 
sources. Connection is easy via 
the two female BNC connectors 
provided. 

The SGR-1 is priced at $50, 
plus a $5 shipping/handling 
charge. Contact Electron Pro¬ 
cessing, Inc., P.O. Box 68, 
Cedar Ml 49621; (616) 226- 
7020. Or circle Reader Service 
No. 205. 

March, 1992 


PROCOMM/BRAINSTORM 

ENGINEERING 

Procomm, in conjunction with 
Brainstorm Engineering, has in¬ 
troduced the smallest frequency 
counter capable of measuring fre¬ 
quencies in excess of 1.3 GHz. 
The FC-1300 Micro Frequency 
counter has 0.2 pV sensitivity, 1 
kHz resolution, and 0.01 PPM ac¬ 
curacy. The entire unit {3.25" x 
2.13" X 1.13") fits easily into a 
shirt pocket. The FC-1300 is ideal 
for verifying VFOs, netting crys¬ 
tals on frequency, determining the 
frequency of unknown transmis¬ 
sion, and overall bench applica¬ 
tions. 

The introductory price is 
$69.99. battery included. For 
more information, contact Pro¬ 
comm, 1948 Coventry Ct., Thou¬ 
sand Oaks CA 91362, (80S) 497- 
2397; or Brainstorm Engineering, 
2948V2 Honolulu Ave., La Cres- 


DENNIS DITTO 

R.L.S., Relational Logging Sys¬ 
tem, is a professional all-band, all¬ 
mode QSO logging and reporting 
system for PC-compatible com¬ 
puters. Its features include exten¬ 
sive QSO data capture, advanced 
QSLing capabilities (cards, labels 
and more), on-line ham directory 
and a powerful reporting system. 


IKIVHI 

'"o . 


FC 1300 
MICRO 

PREQUriNCr CGUJ'I 

£P 

PROCOMM 


BRA ISSTORW 
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centa CA 91214, (818) 249-4383. 
Or circle Reader Service No. 202. 


R.L.S. runs on 286 or higher PCs 
with 1 meg of RAM and a hard 
disk. It is backed by a full user 
support program. 

The retail price is $69 in the con¬ 
tinental U.S., $74 elsewhere. For 
more information, send an SASE 
to Dennis Ditto N1DIZ, P.O. Box 
52, Dover MA 02030. Or circle 
Reader Service No. 204. 



GORDON WEST 
Gordon West’s 
Radio School is offer¬ 
ing a “Ham Class" 
video and "on the 
air” operating cas¬ 
settes. The “Ham 
Class" video is pro¬ 
duced for instructors 
and elmers to show 
how to organize an 
action-packed teach¬ 
ing program for ama¬ 
teur radio instruc¬ 
tion. It takes instruc¬ 
tors all the way 
through the steps of 
organizing an ama¬ 
teur radio class. Us¬ 
ing it in a class will 
show students some 
of the very best ham 
class demonstra¬ 
tions put on by "Gor¬ 
do." The audio cas¬ 
settes explain how to 
use selected pieces of amateur ra¬ 
dio equipment. Gordon takes the 
new dual-band and tri-band sets 
out of the box and, on tape, goes 
through the initial programming of 
all the memory channels on side 
one; side two covers the ad¬ 


vanced features plus simple modi¬ 
fications. 

For prices and more informa¬ 
tion, contact Gordon West Radio 
School, 2414 College Dr., Costa 
Mesa CA 92626; (714) 549-5000. 
Or circle Reader Service No. 207. 












Number 12 on your Feeittiaclt card 


The Lappack 

Extended portable power for your laptop computer. 

by Brian Kassel W5VBO 


T he successful launch and or¬ 
biting of the Microsat series 
of satellites earlier this year ush¬ 
ered in an exciting new adjunct to 
the packet radio revolution. With 
their low orbits and powerful trans¬ 
mitters, the new birds can be 
worked with a comparatively sim¬ 
ple station layout. 

This realization led me to begin 
designing a portable Microsat sta¬ 
tion. The dream of uploading and 
downloading messages and bul¬ 
letins from around the world while 
camping, vacationing or traveling 
intrigued me, and so did the possi¬ 
bility of having a nice compact 
home station for general land- 
based packet. The emergency pre¬ 
paredness aspect was equally ap- 



Photo A. Extended ponable laptop operation using the Lappack 
power interface. 


5. Overall cost under $25. 

After several days of experimen¬ 
tation, I developed the circuit 
shown in Figure 1. 

Circuit Operation 

This explanation is designed to 
be as basic as possible. It is intend¬ 
ed for any newcomers crossing 
over from the software-oriented 
world of computer hacking into 
the world of hardware home-brew¬ 
ing. 

Circuit operation is best ex¬ 
plained by tracing the circuit from 
the left, or 12 volt input side, to the 
right, or 9 volt output side. The 12 
volt power is brought into the unit 
via a pair of stranded wires of about 
16 gauge, through the in-line fuse 


pealing. 

Since the downlinks are in the 435 to 437 
MHz frequencies, and the uplink on 145 
MHz, I needed portable equipment to provide 
that capability. After attending several ham- 
fests, I was able to find a Yaesu FT-490R and 
an FT-290R, both multimode portable radios 
that covered the bands in question. Each unit 
can be powered either from an optional inter¬ 
nal “C" sized NiCd or from external 12 volt 
sources. I also picked up a used MFJ-1270-B 
TNC very reasonably. It, too, needs a 12 volt 
power source. I made the simple modifica- 



Photo B. Top view of the Lappack. 


holder, the on/off switch SI. and 
then through Dl, which provides polarity 
reversal protection. If the plus and minus 
terminals are accidentally reversed, nothing 
will happen as the diode only conducts in one 
direction. Disregarding the SCR for the mo¬ 
ment, we reach Cl, whose purpose is to 
smooth out any transients or short-term 
voltage fluctuations that might be caused by 
several factors, including high power equip¬ 
ment such as transceivers. Anything from 
100 (iF up to 1000 nF will work here. 

Note that R1 is one-third the resistance 


tions to the unit to allow the use of an external 


value of R3. This means that all current 


PSK modem, as required by the birds. I 
couldn’t locate a used PSK modem, so I 
bought a new PacComm PSK-1, also requir¬ 
ing a 12 volt power source, just like all of the 
other equipment. 

I already had a laptop, so I was now home 
free except for the power requirement. The 
laptop, a Sharp MZ-lOO, needed 9.2 volts 
DC, not 12 volts as required by all of the 
other equipment. Of course, I could have 
used the Sharp’s internal battery, but that 
would only give four to five hours of opera¬ 
tion. In addition to the Microsat operation, I 
wanted to be able to use the portable station 
for satellite tracking, terrestrial packet mod¬ 
es, propagation predictions, logging, and so 
on. With my camping trips always lasting a 
minimum of two days, not to mention the 
emergency angle, the laptop power require¬ 
ment became the weak link to my portable 
Microsat station. 


With all of this in mind, I set out to de¬ 
sign and build a power converter which 
would allow 12 volt operation with the 
Sharp MZ-100. The first step was to ascer¬ 
tain the actual power requirements. Taking 
a look at the listed rating of the supplied 
AC power pack revealed that the unit sup¬ 
plied 9 volts at up to 2.5 amps. 

1 soon came up with some additional desir¬ 
able features as goals: 

1. Crowbar over-voltage protection. 

2. A unit as physically small as home con¬ 
struction would allow, consistent with the 
subminiature size of the laptop itself. 

3. Ease of construction, with easy-to-find 
parts. (Most parts can be obtained from Ra¬ 
dio Shack, and D.C. Electronics can provide 
all the components. See the Parts List.) 

4. Ability to charge the internal laptop lead 
acid battery, whether the machine is on or. 
off. 


through the circuit will be divided so that 
three times as much current will pass through 
Q1 as Ul. Since our current requirement is 
2.5 amps, and since the LM317T can only 
handle about 1 amp. this trick, also called a 
wrap-around circuit, allows Q1 to regulate 
the excess current. Note that Ul is still in the 
base-collector circuit of Q1, the pass transis¬ 
tor, so Ql’s output is a direct representation 
of the regulator’s output. This means that 
both the voltage regulation and the current 
limiting characteristics of the chip are direct¬ 
ly transferred to the pass transistor, Q1. 

D2 ensures that the inherent 0.6 volt 
voltage drop of Q1 is cancelled out. In other 
words, the voltage at Ql’s collector will be 
identical to the voltage presented to the input 
of U1. R2 serves to ensure proper biasing of 
Ql. D3 prevents potential Ul failure if for 
some reason the output terminal voltage rises 
above the IC’s input voltage. This situation 


52 73 Amateur Radio Today • March, 1992 








Parts List for Laptop Power Converter 


Item 

Description 

RS Part No. 

D.C. Part No. 

Fuse 

4A 

270-1277 


Fuse holder 

270-1281 



D1,2,3 

Diode 3A/100 PIV 

276-1143 

1N5401 

SI 

SPDT Switch 

275-613 

SW104 

SCR 

SCR 6A @ 200 PIV 

276-1067 


Cl 

100pF@25 VDC 

272-1016 

CEM25-0100 

C2 

0.1 pF@25 VDC 

272-1432 

21ET100 

C3 

1.0 pF@25 VDC 

272-1434 

18EM510 

R1 

0.in@5Wres. 


28PR005-.1 

R2 

10O@5Wres. 


28PR005-10 

R3 

0.3n @ 5W res. 


28PR005-.15 

R4 

200Q @ 5W res. 


28PR005-100 

R5 

(See text) @ 'AW 

271-XXX 


R6 

10Q@y4W 

271-001 

CF25-10 

R7 

1KQ@y«W 

271-023 

CF25-1K 

R8 

100Q@'/«W 

271-012 

CF25-100 

D4 

Zener8.2V@ 1W 


1N4738 

Ql 

Transistor MJ2955 

276-2043 

MJ2955T 

Ul 

1C LM317T 

276-1778 

LM317T 


Heatsink for Ql TQ-220 only 

276-1363 

33HS223 


Heatsink for Ql TQ-3 only 


33HS306 


Mounting Kit, Ql TQ-220 only 

276-1373 

4724-TQ220 


Mounting Kit, Ql TQ-3 only 

276-1371 

4725-TQ3 


Heatsink Compound 

276-1372 

10-8109 

LED 

Light Emit. Diode 

2764)41 

LR-10 


Enclosure, plastic 


40UB005 

D.C. Electronics order information: 



Toll Free Order Line: (800) 423-0070; Stock/Price Checks: (602) 945-7736; FAX: (602) 

994-1707; Mail orders to: D.C. Electronics, P.O. 

Box 3203, Scottsdale AZ 85271-3203. A 

blank PC board is available for $6.50 -t- $1.50 shipping per order from FAR Circuits. 18N640 

Field Court, Dundee IL 60118. 
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Figure I. Schematic of the Lappack. 


may never happen, but for a few cents, D3 is 
cheap insurance indeed. 

C2’s purpose is to suppress any tendency 
for U1 to oscillate. C3 is chosen to improve 
something called the transient response of the 
regulator. This simply means the ability of 
the regulator to respond to quick changes in 
load current. The combination of R4 and R5 
forms a voltage divider that sets the output 
voltage of the unit. If your laptop requires a 
different voltage, just choose the correct re¬ 
sistor for that voltage, as listed in Table I. 
Any value less than about 11 volts should 
work. 
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Keep in mind that the regulator needs about 
3 volts above that of the input voltage in order 
to maintain proper regulation. D4 is a zener 
diode whose voltage is chosen to be slightly 
less than the voltage at which the crowbar 
shutdown portion of the circuit is to operate. 
If for any reason the output voltage of the 
Lappack exceeds the crowbar voltage, the 
zener conducts. This applies a tum-on voltage 
of more than 0.6 volts to the gate of the SCR, 
turning it on. The SCR will almost instanta¬ 
neously short the input of the unit to ground, 
blowing the fuse. R8 in combination with the 
LED provides a simple on/off indicator. 


Construction Notes 

It is important to note that the SCR, QI and 
UI are all insulated from the metal portion of 
the cabinet. Therefore, the Parts List includes 
information on mounting kits that contain in¬ 
sulated hardware. The photograph of the 
completed unit illustrates, to some degree, 
the technique. 

There are two different types of packages 
available for both Ql and Ul. the TO-3 and 
TO-220 types. The TO-3 is the older of the 
two. and is the type that is used on Ql in my 
unit. The TO-220 type is sometimes referred 
to as the tab type of mount and is the type that 
is used in the UI device in my unit. Make sure 
that you obtain the correct kit for your partic¬ 
ular device(s). 

When mounting each of the active devices, 
ensure that plenty of heatsink compound is 
liberally applied to the surface that will con¬ 
tact the heatsink. 

Be aware that the output jacks required by 
various devices can be very confusing. Many 
different coaxial types exist. The center pin 
diameter, sleeve clearance, and polarity devi¬ 
ate widely. You almost need a micrometer to 
measure the differences. Radio Shack stores 
quite often stock a reasonably varied invento¬ 
ry of these plugs. 

In my unit, with D4 rated at 8.2 volts, the 
circuit tripped out at 9.6 volts, with the nor¬ 
mal voltage output set to 9.2 volts. Some 
zener diodes have a turn-on curve that may be 
significantly sharper than others. This ten¬ 
dency can alter the point of over-voltage trip 
out several tenths of a volt. Since the zener 
costs just a few cents, you may want to buy a 
few diodes that are rated above and below the 
desired voltage. 

Bear in mind that the Lappack is a constant- 
voltage, and not a constant-current device. It 
is suitable for charging lead acid type storage 
batteries, not NiCd types. 

The Perfect Companion 

This little device has more than doubled 
my hilltop operating pleasure. Along with 
a small gell cell, a 2 meter 25 watt power 
Continued on page 60 


R5 Resistor Value 

Voltage Out 

750K 

5V 

910K 

6V 

1.2K 

8V 

1.5K 

9V 

1.8K 

10V 

2.0K 

12V 

2.7K 

15V 

3.3K 

18V 

3.6K 

20V 

4.3K 

24V 

Note: Any output voltage value greater 

than 10V requires a higher input voltage 

than 13.6V. In addition capacitor working 

voltage ratings will have 

to be increased 

accordingly. Allow a minimum of 2.5 

times the voltage expected to appear 

across the capacitor as a standard for the 

working voltage. 



Table 1. Resistor value/voltage matchup. 





Atv 


Number 13 on your Feedback card 



Bill Brown WB8ELK 
%73 Magazine 
Forest Road 
Hancock NH 03449 

Everything's 
Coming Up Roses 

Every year ATVers across Southern 
California join forces with members of 
the Tournament of Roses Radio Asso¬ 
ciation (TORRA) to help cover the an¬ 
nual Pasadena Tournament of Roses 
Parade, 

Any event that brings in over a mil¬ 
lion spectators along a 5-1/2-mile route 
requires a massive support system to 
make sure things run smoothly. Any¬ 
thing could happen during the parade; 
the intricate floats can and DO break 
down, various medical emergencies 
crop up, and sometimes unruly specta¬ 
tors and even organized protestors im¬ 
pede the progress of the parade. With¬ 
out proper communications, keeping 
the parade on track could be a logisti¬ 
cal nightmare 

Eyes In the Sky 

In order to help out with the commu¬ 
nications effort, ATV camera locations 
were perched on top of several build¬ 
ings (as well as the main viewing stand) 
along the parade route. From their 
rooftop vantage points, they could see 
just about any pan of the parade route 
by zooming in on the trouble spot 


Ham Television 

Twenty-four ATVers at nine remote 
camera locations and mission control 
look part (see the sidebar). The ATV 
net control station (Koichi KB6EL) com¬ 
municated with the remote camera 
sites via the 145.18 MHz telephone 
company club repeater 

The Video Relay 

In order to send the video back from 
each site over such a large route, each 
camera location would transmit on 434 
MHz back to the WA6SVT/KI6VK ATV 
repealer (the Crestline Amateur Televi¬ 
sion Network repeater was borrowed 
for the parade) which was centrally lo¬ 
cated on top of the telephone building. 
The repealer received the remote cam¬ 
era video on 434 MHz and retransmit¬ 
ted it out on 919.25 MHz. From this 
central hub repeater, the signal could 
be received by any of the command 
centers that needed to observe the 

ATV receive sites were located at 
ATV net control in the command trailer. 
TORRA command, the media room, 
public safety and the city of Pasadena 
Sheriff's Department. In addition, most 
of the remote camera locations had 
919.25 MHz downconverlers so that 
they could watch the other remote 
cameras coming through the repealer. 

If any of the centers needed to see a 
particular part of the parade, they just 
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AMATEUR TELEVISION 


GET THE ATV BUG 

Transceiver 

■ # it" f '*1- I D26 Amp %39 

Value + Quality | 

V from over 25years 

■■ ■* in ATV...W60RG 

With our all in one box TC70-1d, ATV Transceiver, 
you can easily transmit and receive live action color 
and sound video just like broadcast TV. Use any 
home TV camera or VCR by plugging the composite 
video and audio into the front VMS 10 pin or rear 
phono jacks. Add 70cm antenna, coax, 13.8Vdcand 
TV set and you are on the air - it's that easy! 

TC70-1 d has 1 .5 Watt p.e.p. with one xtal on 439.25,434.0 
or 426.25 MHz & properly matches Mirage D15, D26, 
D1 00 amps for 15,50, or 70 Watts. Hot GaAsfet downcon- 
verter varicap tunes whole 420-450 MHz band to your TV 
ch3. Shielded cabinet 7x7x2.5’. Req. 13.8 VDC @ .5A 
Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Callbook or send copy of new license. 

Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps, 
and antennas for the 400,900 & 1200 MHz bands. 
(818) 447-4565 m-f 8am-S:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS Tom (W60RG) I 

2S22-WG Paxson Ln Arcadia CA 91007 “anrann (WB6YSS) 


Camera Positions for the Rose Parade 


Camera 1 —Mike KB6IZK and Greg KD6AIS 
Camera 2—Eva WA6YQT and John WB6YQT 
Camera 3—Greg N6TDZ and Tom KK6YU 
Camera 4—Cam KI6VK, Barry KC60XK and Sue Burke 
Cameras—Doug WB6KNY and Mark Shlosberg 
Camera 6A—Bob W6LUY and Robert KBeOC 
Camera SB—Frank K1HHM and Dick WA6BYJ 
Camera 7-^an WB6VRN and David WA6PMX 
Cameras—John KB6MMF and Bud KB6MID 
Camera 10-^im KC6TFV. Jeff N9CZA and Richard NSCt 


chance to zoom in on a trouble spot. 
One of the floats veered off course and 
nudged into the crowd, and some me¬ 
chanical breakdowns of the floats were 
observed (a couple needed towing). 
ATVers even had the opportunity to 
point out one recurring trouble area. 
Since the theme of the parade was the 
500th anniversary of the discovery of 
America by Columbus, a number of 
Native Americans were set up at one 
spot along the parade route in protest. 
They even delayed the parade for a 
short time. Whenever an equestri 
group passed, the Indian group wot 
beat on tom-toms, which caused 
least one rider to be thrown off f 
horse. As a result, a contigent of polii 


lined the streets along this portion of 
the parade to help maintain order. 

Several of the rooftop ATV locations 
had good views of the area, which 
helped parade officials keep an eye 
on the disturbance. The ATV effort 
worked well throughout the parade, 
and certainly helped parade officials 
keep track of the parade in an effective 


This kind of activity really helps 
demonstrate the value of amateur ra¬ 
dio to your local community. If your 
ATV group offers assistance for a pub¬ 
lic event, or if you use ATV in support of 
a special activity. I'd like to hear about 


circuit or gadget that enhances your 
ATV station, send me a description or 
schematic so we can share it with our 
readers. Bi 


LOWEST PRICES 


MFJ, B&W, STARTEK, JPS, BENCHER, VIBROPLEX "FLEX- 
WEAVE"” 168 STRAND COP,, DACRON ROPE, BALUN, 
OPEN WIRE FEED, FREQ, COUNTERS, DSP AF&NF FIL¬ 
TERS. DAVIS RF Co. POB 230-E, Carlisle, MA017A1. 
CATALOG $1.1-800-484-4002, CODE 1356, 


BUILD YOUR OWN ANT’S 

OOAX - ROPE - WIRE 


Micro Video Camera 


Small size 1" x2” x3” 

Light Weight < 4oz. Low 
Power 7 - IS volts. @ 

85ma. Low Light @ 2 
Lux. Camera comes com- 
plet in metal case with 
RCA plug for video out 
and two pigtaled power 
wires. Camera is presently in use in R/C 
airplanes, helicopters, cars, tanks and 
robots. Camera output is standard 
NTSC at Iv p-p, 240 line resolution with 
electronic iris. Full stock on hand. 

Satisfaction Guaranteed! 
Factory New, only $ 229.95 -h $6 
S/H For product information and 
ordering. Call 1 (800)473-0538 

MICRO VIDEO PRODUCTS 

1334 So. Shawnee Or. Santa Ana, 
California, zip 92704 FAX (714) 545-8041 


RuggiedGSRVQuicKils 



100 PAGE 
CATALOG 

ft CommanicatioDS Receivers 
9 Portable Receivers 

• Scanners 

• Amateur HF Transceivers 

• VHE-UHF Transceivers 

• HT’s and Mobiles 

• Amateur and SWL Antennas 
1 Accessories and Parts 

I • RTIY and FAX Equipment 
I • Books and Manuals 

This catalog includes prices! 
Send 
$1 to 


Universal Radio 

6830 Americana Pkwy. 73 
Reynoldsburg, OH 43068 
Tel. 614 866-4267 


CB-TO-10 METERS 


CBC INTERNATIONAL 

LOU FRANKLIN K6NH - Ovmer 
P.O BOX 31500X. PHOENIX. AZ 85046 


BEAM INDICATOR 



See your beam's coverage on a custom Gret 
Circt^M^ with a simple rotator co nr^tion . 

Si SI 89.95* 

GREAT CIRCLE MAPS 

Four color maps centered on your QTH 

Laminated 22" or 16" $35.00' 

Framed 16“ $59.95" 

Framed 21" $74.95" 


Vector Control Systems 
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NEW ! DSP For 
Amateur Radio 



THE RF CONNECTION 

“SPECIALIST IN RF CONNECTORS AND COAX" 


UG-SSBOJ N Female lu PL 259. Teflon USA 6 0< 

• THIS LIST REPRESENTS ONLY A 
FRACTION OF OUR HUGE INVENTORY'' 

THE R.F. CONNECTION 
213 North Frederick Ave. 1W 
Gaithersburg, MD 20877 

ORDERS 1-800-783-2666 
INFO 301-840-5477 FAX 301-869-3680 


SWISSLOG 

■wow, WHAT A PROGRAM! ..This is 
sbsolutely the best logging program I have 
ever used. Believe me I have purchased 
copies of them ALL.' 

Kenneth R. We«s, V73CT Kwaialein Is. 

"SWISSLOG is about the most fantastic 
logging program I have ever seen. Its true 
beauty when I use it in demonstrating 
signal paths all over the world, to parents 
when they visit .. 

Ed Karsin, W3BMW & The Kids of 
AUderioe H.S. 

SWISSLOG does it all. .Log, Sort, 

Print QSL's & Labels. Award tracking, 
MUF map with ^rayline. Go resident for 
packet. Conversion from K1EA, DXLOG 
etc. Contest mode for dupes etc. Too 


MONEY BACK GUARANTEE 

TO ORDER: SEND $78 ($75 + $3 ship.) 


SEND TO: F.G.L. Inc. 

157 Broadway, Amityville N.Y. 11701 
(516) 598-0011 


The Lappack Continued from page 54 



Figure!. PCboard foil pattern. 



Figures. Parts placement. 


amplifier, and a solar panel, I can run site .setting is left unscathed by noisy, smelly 

for many days and have a real feeling of generators. With computer communications, 

independence. This might sound like a lot of I don’t even have to listen to the data. Only 

stuff to transport, but it all fits easily into a the keyboard clicks can be heard through the 

standard size gym bag. I have plenty of room pines. Give this simple project a try. You 

to spare in my sports car for the more mun- may find yourself wandering to the campsite 

dane, but necessary, items such as food, a bit more often, putting a crimp in the myth 

stove, tent. etc. that hams are a generally indoor, out of shape 

I can schedule and work the Microsats, physically unfit lot. B 
download mountains of mail from the local 

BBS’s, or leave messages for my friends via_____ 

the network nodes that are popping up all Contact Brian Kassel W5VBO at 9200 West 
over. Best of all. the still beauty of the camp- Hollywood Ave., Peoria AZ 85345-5529. 


INTERFERENCE LOCATION 


★ 50 to 1000 MHZ 

★ Stuck Microphones 

★ Cable TV Leaks 

it- Jammed Repeaters 
& Celt Sites 


New Technology ((Rented) converts any VHF or UHF FM receiver into a sens'ifive Doppler shift radio 
direction finder. Simply plug mto receiver’s antenna and external speaker jacks. Models available 
with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz. Gall or write 
fordetails. 

H nnppi FH W«TFM<! iwr ^ Box 31819 (602) 488-9755 

uum-tK aTsi tma, Phopnr*: az rko46 fax y6021 
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> INTERNATIONAL 


Arnie Johnson N1BAC 
43 Old Homestead Hwy. 
N. Swanzey, NH 03431 


More great events happening in the 
world, the dissolving of the USSR and 
the formation of the Commonwealth of 
Independent States! I have felt very 
sorry for the citizens in the USSR in the 
past because of the lack of food in the 
stores. Even though the prices were 
kept low by government control so that 
the citizens could afford the items, that 


the 12th in Bandung, Indonesia. Eigh¬ 
teen countries or territories of the 
twenty-four member societies partici¬ 
pated in the conference, bringing the 
total number of participants to exceed 
100. When it was reported that 
Bangladesh and Sri Lanka had sent 
delegations for the first time, and addi¬ 
tionally that Bangladesh had begun the 
official issuance of amateur radio oper¬ 
ator licenses, the conference hall re¬ 
sounded with thunderous applause. 

The conference organized four dif¬ 
ferent working groups, in addition to 


The Republic of Slovenia, which 
declared its independence on June 
25. 1991, is located in the northern¬ 
most part of what was until recently 
Yugoslavia. Geographically speaking. 
Slovenia borders on Italy, Australia. 
Hungary, and Croatia, While mainly a 


Slovenian operators represented, 
until recently, 30% of all operators In 
the remaining five Yugoslavian Repub¬ 
lics. They have participated in national, 
European, and world contests, and 
were often rated among the best in the 
world. In the true ham spirit they were 


Slovenia, the ham radio operators in 
Slovenia contributed a great deal to¬ 
ward the defeat of the Yugoslav Army 
by the Slovenian Territorial Defense 
Forces. 

In the spring of 1991, the 19th Con¬ 
ference of the Slovenian Amateur Ra¬ 
dio League (Zveza Radioamaterjev 
Slovenije [ZRS]) was held, a new con¬ 
stitution was accepted, and Board of 
Directors were elected for the period of 
1991—1994. Elected were: President 
Stipanic Anton YU3BH, Vice-Presi¬ 
dents Blenkus Gojmir YU3AW, Kuselj 
Janko YU3RW, and Vehovc Joze 
YU3EJ. The Control Branch and Legal 
Section consists of experts in their re- 


because of inflation. 

Now, let’s look at what is going to 
happen to the new government eco¬ 
nomically. The government also needs 
things which must be acquired by mon¬ 
ey. They have to either cut back on 
their purchases to control their spend¬ 
ing, or they must come up with more 
money. I sure hope that they don't do it 
the way that the USSR government 
was doing it—by printing more mon¬ 
ey—because it just won't work. It just 
makes each ruble worth less. Diluting 
the value of the currency, things are 
going to get much worse before they 
get better! 

Enough of Economics 101 and my 
soapbox. We are very lucky to have a 
report on Slovenia written by Mate 
Lenard VE3TJA. If you don't know 


al friendships, promising to keep each 
other updated on any new develop¬ 
ments. The Conference selected Sin¬ 
gapore as the venue for the 9th Gener¬ 
al Conference, 3 years hence. 

All Japan ARDF Competition '91 

Surrounded by beautiful autumnal 
colors, the All Japan ARDF Competi¬ 
tion '91 was held on October 20th. 
under the auspices of JARL, in the 
“Green Park," a sports leisure land on 
Asagiri Heights, Fujinomiya City in 
Shizuoka Prefecture. In addition to 
about 250 participants who came from 
all over Japan, there were 12 Chinese 
and 7 f 


governments. After the war. the real 
upswing began in the later part of 
the decade when the Slovenian radio 
amateurs formed their own organiza¬ 
tion, which of course was an Integral 
part of the Yugoslav Amateur Radio 
League. This in turn was controlled 
by the Yugoslav communist govern¬ 
ment, as was the case in other Eastern 
European countries. Because of this, 
and because it was practically impos¬ 
sible to buy transmitting equipment 
at that time 
conducted 


Yugoslavian pretixes YT3, YU3, YZ3, 
and 4N3 (number 3 being Slovenia). A 
new prefix depicting the independent 
Slovenian State is expected to be in 
force soon. 

Out of 4,759 members there are 
presently 3,324 home-based opera¬ 
tors. with the remaining 1,435 hams 
active in some 88 radio clubs across 
the country. The ZRS publish a bi¬ 
monthly “CQ YU3“ magazine, which 
was just renamed to “CQ ZRS. “This Is 
a highly technical publication, put to¬ 
gether by Slovenian experts of such 


as Matjaz Vidmar YT3MV, 
Fulbright Scholarship red 
Jniversity of Colorado. Mr. 


, has been collected, 
jr classes in the corn- 
female only, no age 


ntry s latest happenings, 
Hambassador. or both. I 
forward to hearing from 
'mail directly to me at my 
the beginning of the 
to 73 via FAX or the 73BBS. 
le electronic mail to "Arnie, 


Japan Slovenia 

From The JARL Newsletter: The 8tt\ Report from Mate Lenard VE3TJA: 
General Conference of the Internation- Slovenia will be, in the not too distant 
al Amateur Radio Union (lARU) Region future, recognized as a sovereign and 
3 was held from October 8th through independent state. As such, the ama- 



Photo A. Left to nght: Joe 4X6KJ, lARC Chairman, and Ron Gang 4X1MK, filling 
out certificates for participants in the Israel 40th Anniversary Contest, worldwide. 

Continued on page 64 
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NumberlOonyourFmdbackcard 

Circuits 


Great Ideas From Our Readers 


Have a quick’n’easy circuit idea? Share it and get a one year 
subscription or extension to 73\ Clearly mark all entries as submis¬ 
sions for Circuits to distinguish them from manuscripts. Send your 
entries to Circuits, 73 Magazine, Forest Rd., Hancock, NH 03449. 


Measuring RF Power 

Figure 1 illustrates a simple gadget 
enabling the measurement of RF 
power dissipated in a 50 ohm dummy 
load within a few percent. It covers 
from 10 to 1800 watts in three ranges. 
It can be calibrated with a variable 
DC power supply at voltages equiva¬ 
lent to the RF power in watts applied 
to the dummy load, as modified by the 
internal circuitry illustrated. The range 
of RF rms voltages across 50 ohms 
varies between 22.4 
volts at 10 watts to 300 
volts at 1800 watts. A 
voltage divider and a 
pair of zener diodes re¬ 
duce this wide voltage 
range to less than 10 
VDC, which is calibrat¬ 
ed in watts on three 
scales. 

Table 1 gives the 
equivalent voltages ap¬ 
plied to the meter when 
the matching power 
level in watts is applied 
to the dummy load. The 
meter, with its series 
multiplier, is set to 
measure a full-scale 
DC voltage of 10 volts. 

Figure 2 illustrates 
the connection of this 
gadget to the dummy 


load and transmitter/transceiver RF 
output. The transmitter/transceiver 
must be operating on CW when using 
this gadget. 

This gadget must be built in a shield¬ 
ed enclosure and a shield placed inter¬ 
nally to prevent any RF leakage into 
the meter and multiplier area. A T-con- 
nector allows connection of this gadget 
and the transmitter to the dummy load. 

J. Frank Brumbaugh KB4ZGC 
Buffalo NY 


1 

I 

L 

1 


—SHIELD 1 


Figure 1. The gadget. 



Figure 2. Operation. 



Parts List 

R1 9.1k'AW 5% 

R2 910ohm'/4W5% 

R3 Meter muitiplier (see text) 

D1 10V zener (1N758; 1N961; 1N5240; 1N5856; 1N6000) 

D2 20V zener (1N968; 1N5250; 1N5540; 1N5866; 1N6007) 

D3 Germanium diode (1N34A; 1N90; etc.) 

C1 Feed-through capacitor, 0.001 to 0.01 pF 
C2 0.01 pF disc capacitor 

J1 SO-239, or connector to match coaxiai cabie from transmitter 
Ml DC miiiiammeter, lOOpAto 1 mA 
Si 1 -poie, 3-position wafer switch 
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The Siovenian Amateur Radio 
League is striving to widen the ham 
spirit in their homeiand according to 
the guidelines of the Internationai Am¬ 
ateur Fladio Union (iARU), and thus 
wishes to contribute to an even greater 
success of this world movement. 

For additional information piease 
contact; Zveza Radioamaterjev Slo- 
venije (Slovenian Radio Amateur 
League), Lepi pot 6, YU-61000 Ljubi- 
jana, Slovenija. Tel: (-F38-61) 222-459. 

[Mate VE3TJA and Tom VE3VKE 
toured Slovenia, Bosmia-Herzegovina, 
and Croatia in 1990 and met over 200 
hams. If your club is interested in a 
slide presentation, please contact 
Mate Lenard, 118 Princefield Rd., 
Toronto, Ont.Canada M4W1Z9, or call 
(416) 925-0359. Male was asked to 
write this by his good friend, doze Sno] 
YT3ZG.—Arnie] 

ISRAEL 

Ron Gang 4X1MK 
Kibbutz Urim 
D.N. Hanagev85530 
Israel 

Packet: 4X1MK4X4SV.ISR.EU 

THE HOLYLAND DX CONTEST 
Israel—1992 

From Saturday April 18th 1800 UTC 
through Sunday April 19th 1800 UTC, 
the Israel Amateur Radio Ciub is spon¬ 
soring a contest open to three cate¬ 
gories of participants woridwide: 1. 
Singie Operator, 2. Multi Operator, sin¬ 
gle transmitter, and 3. SWLs. Both 
SSB and CW may be used on 160,80, 


40,20,15, and 10 metres, according to 
iARU Region recommendations. 

Woridwide stations contact oniy is- 
raeii stations, and send RS(T) and 
QSO number, and israeii stations give 
RS(T) and area designator. The same 
station may be worked both on SSB 
and CW on each of aii six bands, but no 
cross-band or cross-mode contacts are 
aiiowed. 

The finai score is the sum of QSO 
points (2 points for QSOs on 160, 80, 
and 40 metres, and 1 point for 20,15, 
and 10) muitipiied by the number of 
area designators worked per band. An 
area designator consists of a ietter, two 
digits, and two more ietters—i.e., 
E14TA or H08t-IF, the first three figures 
designating a particuiar grid square on 
the map of israei, and the iast two iet¬ 
ters the administrative region. 

Entries postmarked no iater than 
May 31,1992, go to: Contest Manager, 
israei Amateur Radio Ciub, Box 4099, 
61040, Tei-Aviv, israei, and must con¬ 
sist of separate iogs for each band and 
mode inciuding time, caiisign, RS(T), 
and QSO number sent, and RS(T) and 
area received. SWLs iog oniy israeii 
stations, inciude a summary sheet 
iisting number of points and muitipii- 
ers per band, and a score caicuiation 
as weii as a deciaration of adherence 
to contest ruies and iicence reguia- 
tions. 

A trophy wiii be awarded for the win¬ 
ner in each category, a piaque for each 
continentai winner, and certificates to 
the top scorer for each country having 
made at ieast 50 QSO points. QJ 


Number 17 on your Feedback card 

Updates 



See the two articles above, 
on pages 28 and 42, respectiveiy, in 
the January 1992 issue. J. Frank 
Brumbaugh KB4ZGC writes: “in the 
‘Function Generator’ articie on page 
28, the second paragraph under ‘The 
Circuit’ shouid read: 'Lowering the fre¬ 
quency increases their ampiitude; 
raising the frequency reduces their 
ampiitude, providing iess gain.' 

“In the ‘Surplus Meters’ article. Fig¬ 
ure 2 on page 42, the meter should be a 
1 mA meter (or else the dropping resis¬ 
tor should be 200 ohms). In the text on 


page 45 where Figure 2 is discussed, 
change '5 mA' to '1 mA' in the fourth 
paragraph under 'Voitage Multipiier 
Resistance.’ " 

Pseudo CW Filter 

See the above article in the June 
1991 issue, page 18. Chet Garrison 
W6ZZB writes that the schematic dia¬ 
gram should indicate that pins 4 and 8 
of the 5551C are shorted together. The 
"dot” indicating the connection is 
missing from the diagram. 
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Number 18 or> your Feedback card 

Askkaboom 


The Tech Answer Man 


MichaelJ. GeierKBWM 
%73 Magazine 
Forest Rd. 

Hancock NH 03449 

More Mixing 

Last lime, we were discussing re¬ 
ceiver anatomy. Let's continue. 

As I was saying, when you pass two 
signals through a nonlinear stage, they 
interfere with each other, or “mix." 
(Another word for mix is "hetero¬ 
dyne.”) This results in a complex com¬ 
posite signal at the stage’s output. The 
mix can be separated into four distinct 
signals: the original two, plus their sum 
and their difference frequencies. It Is 
also possible to construct a mixer 
which outputs only the sum and differ¬ 
ence signals, rejecting the original in¬ 
put frequencies. Such a mixer is called 
■'balanced," and is essentially the 
same circuit as the balanced modula¬ 
tor used in generating sideband sig¬ 
nals in a transmitter. 

So, why do all this anyway? Well, If 
one input signal Is the one you want to 
receive (or a jumble of frequencies 
containing it) and the other is from a 
local oscillator (in the radio), you can 
vary the apparent frequency of the re¬ 
ceived signals by varying the local os¬ 
cillator's frequency. Example: the sig¬ 
nal you want is at 14 MHz. If you mix it 
with a 5 MHz oscillator, you will get 
signals at 9 MHz and 19 MHz. because 
those are the sum and difference fre¬ 
quencies. If you shift the local signal by 
1 MHz, the mixer's output signals will 
shift by the same amount. 

By making a tuning dial which con¬ 
trolled the tuned antenna circuit and 
the local oscillator's frequency at the 
same time, Armstrong was able to 
make any given station's signal appear 
to the receiver's subsequent stages as 
if the signal were on one predeter¬ 
mined frequency. No matter where you 
tuned, the local oscillator would track 
your tuning at the same offset (say, 5 
MHz from the tuned frequency), so the 
mixer’s "difference" output for that 
tuned frequency would always be the 
same as the offset frequency, in this 
case 5 MHz. Of course, other stalions 
on adjacent frequencies which made it 
through the tuned circuit in the front 
end would be mixed to new frequen¬ 
cies adjacent to the offset frequency, 
too. But at least you could be sure that 
the signal you wanted was on the offset 
frequency, no matter what the station’s 
original frequency was. 

This brilliant idea gave Armstrong 
the solution to the Holy Grail of radio: 
selectivity. 

An “LF.FY" Proposition 

Ok, so we’ve got a band of frequen- 

on our predetermined frequency of 5 
MHz. no matter where it started. So 
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what? Well, now we can feed it to a 
chain of amplifiers tuned for that fre¬ 
quency, that's what! Such stages are 
called Intermediate Frequency, or IF. 
stages, and they are where we get 
most of our selectivity. 

The Immovable Object 

The steeper the resonant peak of a 
circuit, the more selectivity it has. be¬ 
cause it passes what's in the peak and 
rejects what's not. That much seems 
obvious. However, easily tunable 
things like coils and caps just don't 
have enough "Q” (Quality factor, or 
steepness of resonance) to separate 
radio stations which are fairly close to 
each other. Sure, you can cascade 
several of them into a chain, but how do 
you tune them all at the same time as 
you change frequencies? And the real¬ 
ly narrow, tight devices have the unfor¬ 
tunate characteristic that you can't 
tune them; they must be designed for a 
specific frequency. Examples of such 
filtering devices are crystals, ceramics 
and mechanical filters. 

But wail a minute, we now have a 
situation where we are only trying to 
amplify one frequency, while losing all 
the others. You guessed it, it’s a mar¬ 
riage made in RF heaven. 

In Armstrong's early days, things 
like crystal filters weren’t conceivable 
for home receivers. Heck. I doubt they 
even existed back then! But a series 
of LC-tuned amplifiers, all set to the 
mixer’s difference frequency (called 
the intermediate frequency), worked 
very well. Not only was there lots and 
lots of gain which couldn't cause trou¬ 
ble by feeding back Into the front end 
(because it was on a completely differ¬ 
ent frequency band), but there was 
much more Q. thus more selectivity, 
than had ever been dreamed of before! 
At last, stations could be separated 
with no interference. The battle was 
won. Or was it? 

Images 

Well, sort of. As more and more fre¬ 
quency bands began to be used, a new 
problem arose, even with the amazing 
superhet design. Remember how that 
14 MHz signal mixed with the 9 MHz 
local oscillator to gel the 5 MHz IF? 
Well, whafs to prevent a signal at 4 
MHz from mixing with the 9 MHz local 
and creating another 5 MHz product? 
Remember, addition and subtraction 
both produce the same result! At the 
output of the mixer, such a signal 
would be indistinguishable from the 
one you wanted. Unfortunately, It hap¬ 
pens, and these false signals are 
called "images." “Ah." I hear you say, 
“but the tuned circuit at the beginning 
should prevent that!" 

Playing the Percentages 

LC circuits function as a percentage 
March, 1992 


of their total frequency. By that I mean 
that a tuned circuit's response may fall, 
say, 6 dB from its peak of resonance in 
perhaps 5 percent of the frequency it 
resonates on. Thus, a 10 MHz LC with 
such a 5 percent characteristic will fall 
6 dB when signals 0.5 MHz away from 
10 MHz are fed into it. By the same 
token, a 500 kHz circuit's response will 
fall the same amount within 25 kHz. 
That means that the higher the design 
frequency, the wider the response. 

For AM or SSB stations to be re¬ 
ceived without interference, they must 
be much more than 6 dB down from 
one another. Even at 30 dB down, an 
interfering signal is a nuisance. So, it is 
important to keep the images as far 
away as possible from the signals we 
want, and the way to do that is to make 
the Intermediate frequency as high as 
possible. 


response or good selectivity, but not 
both. Is there a way out? 

Once Is Never Enough 
Sure. Why not start with a high IF lor 
good image response and then convert 
its output again to a low IF for good 
selectivity? Let's say we are trying to 
receive that station on 5 MHz. We mix It 
with a 50 MHz local oscillator, resulting 
in signals at 55 and 45 MHz, and with 
essentially no images. We run them 
through a few tuned circuits at 45 MHz, 
then mix them with a 45.5 MHz oscilla¬ 
tor. Now we’ve got signals at 500 kHz 
and 90.5 MHz, perhaps along with 
some small ones at 100.5 MHz. The 
unwanted signals are up in the strato¬ 
sphere and completely disappear 
when we feed the mess through our 
nice, narrow 500 kHz IF stages. What’s 
left is only the one we want. At last. 


'‘This brilliant idea gave Armstrong 
the solution to the Holy Grail of radio: 
selectivity. ” 


Contradictions? 

"What?" I hear you say. "If the coils 
get wider as the frequency goes up, 
why would I want to go up?l" Well, let's 
look at an example. Let’s say we want 
to receive a station transmitting on 5 
MHz. If we use a low IF, perhaps 500 
kHz. then the local oscillator will be 
running at either 4.5 MHz or 5.5 MHz. 
resulting in the 500 kHz IF at the output 
of the mixer. (Remember, either one 
will work because all that mailers is the 
difference frequency between the os¬ 
cillator and the signal.) For conve¬ 
nience. let’s say that the oscillator is 
running at 4.5 MHz. That means that 
the image frequency is 4 MHz. be¬ 
cause that frequency wilf also result in 
a 500 kHz signal when mixed with the 
4.5 MHz local oscillator. Heck, that's 
only 1 MHz from the signal we want, 
and only 20% of the total frequency of 
the 5 MHz signal we are trying to re¬ 
ceive. It is reasonable to assume that 
some of that 4 MHz signal will get 
through the front end’s tuned circuit 

Up, Up and Away 

Now let's look at the same situation, 
but with a high IF. Let’s say we mix the 
incoming 5 MHz signal with a 50 MHz 
local oscillator, resulting in a 45 MHz 
IF. The image frequency is now 95 
MHz, which is 19 times the frequency 
of the desired signall How much 95 
MHz signal do you think will make it 
through a 5 MHz tuned circuit, or even 
a simple bandpass filter? See, this 
technique makes the initial tuned cir¬ 
cuit tremendously more effective and 
virtually eliminates images. 

Unfortunately, the high intermediate 
frequency also suggests that the selec¬ 
tivity of the IF stages will be less, due to 
the same percentage effect. So. we're 
left with a contradiction: good image 


we’ve got truly great selectivity and the 
image problem is gone. 

Such a design is called "double (or 
dual) conversion," and most modern 
receivers are made this way. In fact, 
many good communications receivers 
and ham transceivers carry the idea to 
the extreme by employing triple and 
even quadruple conversion. Remem¬ 
ber, once you’ve done the first conver¬ 
sion, all the signals you want are on 
one frequency, and you can use fixed 
local oscillators to do subsequent con¬ 
versions: only the first local oscillator 
needs to track the tuning. 

design. In particular, the topics of gain 
distribution and dynamic range. Next 
month, we'll finish it up. Now, let's look 
at a letter: 

Dear Kaboom, 

I use a tape recorder to log contacts. 
I notice that when I transmit on VHP 
FM, the recorder's speed drags! Also, 
there’s a buzz in the audio when I play 
it back. Is there any way to fix it? 

Signed, 

Wobbly 

Dear Wobbly, 

You are getting RF into the recorder. 
The speed change suggests to me that 
your recorder uses a servo circuit to 
maintain tape speed and it is getting 
trashed by your signal. The audio buzz 
is basically the same problem. Most 
recorders are not shielded very well, if 
at all, so there’s not much you can do 
except try a different machine or move 
the RF farther away. Try a cheap 
recorder; they usually don't have ser¬ 
vos. Of course, the audio may still 
buzz, but at least the buzz will stay at 
the same pitchl 

See you all next month! 
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AEA • ASTRON • COMET • CUSHCRAFT • DIAMOND • KANTRONICS • MFJ 
I « SANGEAN » SONY SHORTWAVE » DRAKE « MANY MORE,.. 


NEW EQUIPMENT PRICING AND ORDERS 1 -800-666-0908 OUT OF STATE 
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561 


Lmm COMMUNICATIONS INC. 

21 GARFIELD STREET. NEWINGTON. CT06111 
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ALL MODE HF 
BASE STATION 

$ 2399 °° 


• IC-12GAT 1.2 GHZ HT $324.00 

• IC-R1 WIDEBAND RECEIVER $519.00 

• IC-R100 WIDEBAND RECEIVER $599.00 

• IC-735 ALL MODE HF TRANSCEIVER $899.00 

• IC-725 ALL MODE HF TRANSCEIVER $799.00 

• IC-3SAT 220 MHZ HT $319.00 

• IC-726 ALL MODE HF TRANSCEIVER $1089,00 


1000 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
Call us at (408) 998-5900 

Since 1933 




Hams WITH CLASS 


Carole Perry WB2MGP 
Media Mentors, Inc. 

P.O. Box 131646 

Staten Island NY 10313-0006 

Home Sweet School 

The rapidly growing movement of 
home schooling as an alternative to 
conventional American education has 
long fascinated me. According to the 
article "Schooling in Family Values." 
by Thomas Toch, in the December 9, 
1991, issue of U.S. News S World Re¬ 
port, the number of students educated 
at home has swelled from 10.000 in 
1970 to over 300,000 today, an in¬ 
crease that shows no sign of slacken¬ 
ing. According to this article, about 75 
percent of home schoolers are conser¬ 
vative Christians who stress the Bible 
in their teachings and who lament what 
they see as a decline in traditional val¬ 
ues In the public schools. Others are of 


the belief that public schools don’t set 
high enough academic standards. But 
all home schoolers seem to share the 
belief that education is integral to fami¬ 
ly life. 

Lead by a very aggressive home 
school lobby, the movement has been 
successful in getting 34 states to pass 
measures since 1982 that have elimi¬ 
nated many of the legal barriers and 
have eased the way for home school¬ 
ing, primarily by relaxing teacher-train¬ 
ing and curriculum requirements. 

At its best, home schooling has 
many of the attributes that school 
reformers have sought for public 
schools, including more personal at¬ 
tention and more hands-on learning 
experiences. "It’s handicraft versus 
mass production,” says Roger 
Creech, a public school teacher who 
shares the instruction of both his 13- 
year-old daughter and 12-year-old son 
with his wife, Kathleen. Studies that 




Photo B. Uncle Bernie instructs the girls in the ham radio class. 









































Number 19 on your Feedback card 

Homing IN 


Joe Moell PE K0OV 
PO Box 2508 
Fullerton CA 92633 

Home-Brewing Hints and 
Heroic Hunting 

I am constantly amazed by the wide 
interest in radio direction finding (RDF) 
competitions, which are called trans¬ 
mitter hunts, foxhunts. T-hunts or bun¬ 
ny hunts, depending on where you live. 
The mail this month included inquiries 
from all over the USA, plus Canada. 
Colombia, and Greece. 

I love trying out new RDF circuits, 
but I am too impatient to worry much 
about mechanical issues when I build 
prototypes The equipment works, but 
often gets beat up quickly. That makes 
It fail at the worst possible time—in the 
middle of a hunt. Then I am faced with 
patching it up. Or I could rebuild it the 
right way. Nah, there just Isn't time. So 
my 6 meter mobile quad still has wood¬ 
en dowel spacers that break every so 
often, and the wiring m my "sniffer" 
box looks like the web of a brain-dam¬ 
aged spider. 

Photogenic Projects 

I have a deep appreciation for hams 


Radio Direction Finding 

who have the patience and mechanical 
skills to make gear that works right, 
looks good, and lasts a long lime. One 
such builder is Dave Pelaez AH2AR. 
who sent some pictures of his work. 

Photo A is Dave's dual-antenna 
"sniffer" for 440 MHz. He used the 
plastic handle from a device intended 
for cleaning paddle fan blades. With a 
twist of the wrist, it is extendible to al¬ 
low the antenna to be held high over¬ 
head. The whips are 3/32" bronze 
brazing rod soldered to thick PC board 
material. Lands for the antenna termi¬ 
nals and other components were 
etched by the photoresist technique. 

For extra ruggedness. Dave potted 
the electronics in the box with epoxy 
resin and hardener. "You could crack 
walnuts with it." he says. Nice worki 
My only suggestion would be to glue 
some plastic balls to the whip tips lor 
eye protection. 

This technique is fine lor the 70cm 
band, but things get a bit too big at 2 
meters. At 144 MHz. it is better to be 
able to remove the whips lor transport 
and storage. But when you take them 
apart, you inevitably lose some impor¬ 
tant piece. That is why a lold-up anten¬ 
na is even nicer. 


AH2AR's version of a fold-up 2 meter 
homer is shown in Photo C. He calls it 
the T-squared model because of the 
red T-shaped pieces on the ends. He 
mounted the dipoles (1/4" surplus alu¬ 
minum welding rod) to thick phenolic 
material with standoffs (see detail in 
Photo D). The boom is a square plastic 
towel rack pole. Other builders have 
cloned his design using a square ex¬ 
truded aluminum boom, with equal 

The end pieces pivot, and the whole 
thing folds up when not in use (Photo 
E). Bolts and wing nuts at the pivot 
points hold everything in place in either 
configuration. For electrical design in¬ 
formation. see "Foxhunt Radio Direc¬ 
tion Finder" by Paul Bohrer wgDUU in 
the July 1990 issue of 73 Amateur Ra¬ 
dio Today. 

Dave lives in Huber Heights. Ohio, 
which is just north of Dayton. Hams 
there are known tor their public ser¬ 
vice activities and their world-class 
annual convention, but not for T- 
hunting. They have had to "import" 
DFers from the crack Indianapolis 
foxhunt group to help locate their 
high altitude balloon experiment 

With urging from AH2AR and others, 
the Dayton Amateur Radio Association 
(DARA) IS holding its First annual Win¬ 
ter Foxhunt. Dave hopes there will con¬ 
tinue to be regular hunts, at least two or 
three per year, to train DARA DFers to 



Photo C. Jason Pelaez (AH2AR's son) 
shows off the two meter homer in their 
spacious back yard. 


find their own balloons and help police 
the bands. 

We Save Your... 

A well-known maker of search/res¬ 
cue RDF gear (L-Tronics, Incorporat- 
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Barbara CA 93111; 805-967-4859) 
sells decals, note pads, and jacket 
patches featuring a picture of a donkey 


-hunters. But there are plenty 
ways to use RDF to help the 
In "Homing In" for January 
vrote about hams in Arkansas 


incidents to report. I 
growth in T-hunting c 
hobby may have a new 


on his frequency. Soon other services, 
including police and fire channels, 
were targeted. "They were taunting 
the police on the radio," says Gary 
Fender W6SZX, who wrote me about 


Jami Smith KK6CU picks up the sto¬ 
ry: "I was called by Jack Haas KB6ZBS 
of the Los Angeles Sheriff Department. 
He knew I had a Doppler RDF set on 
my motorcycle." Jami, who is new to 
T-hunting but very enthusiastic, called 
veteran hunter Don Lewis KF6GQ. and 
they started the search. 




authorities suspected that the signals 
were coming from nearby Moss Point. 
They coordinated with the Naval Inves¬ 
tigative Service (NIS) and the Moss 
Point Police Department (MPPD) to lay 
out a plan. 

That night Chuck, Gary, Fred Wolf 
KE5SJ, and Ray Walker KB5FDW 
hooked up their RDF gear and met with 
the NIS agent and a ten-man team from 
the MPPD. Each T-hunter was accom¬ 
panied by an armed detective carrying 
an 800 MHz frequency-hopping radio 
set. "There was concern that the 
thieves would see or hear us and quit 
transmitting," Gary said, "but the 800 
MHz gear could not be heard on the 
thieves' scanners." 

W6SZX continues: "After determin¬ 
ing the general area of the transmis¬ 
sions, each T-hunt vehicle was as- 
tlon around the 
ce our regular T- 







lurglary at a Pascagoula "The Snoop Squad." Q 


SPEAKEASY-4 is a voice recording and 
playback unit for DX and contest use. It 
records messages that are normally repeated 
over and over, then transmits them at the 
push of a button. Records from the station 
mic or off the air. Installs between the 
microphone and the transceiver. No 
soldering required. Uses 8 pin mic 
connectors. 


^ 1215N.CR427. SUITE 105 

» INTERCONNECT LONGWOOD, FL 32750 
^ SPECIALISTS INC. toll free 800-633-3750 
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Qrp 


Michael Bryce WB8VGE 
2225 Mayflower NW 
Massillon OH 44646 

The QRP Argonaut II 


dummy load. On 40 meters, the cun 
was a whopping 5.4 amps for 5 watt 
RF. I don't know the reason for 
- extra current on 40 meters, and dii 

Low Power Operation touch base with Ten-Tec on this r 

ter. The Argonaut II produced 5 w 
the tuning knob, when It hits the speed across all the bands, 
of the multiplexing used by the LCD, You can add the optional po' 


ing displayed. This is normal. get six ( 

When I first started using the Arg- 10 mW. 
onaut II, the built-in clock caught my 
eye. As time went by. I really enjoyed Mode a 
using this nice feature. When using the Placii 


e filter you require. Along with 
assband tuning, the Argonaut II 
I fighter in the crowded bands. 
; an RF gain control and a -20 


end overload caused by sti 
by. An audio notch filter roi 
QRM tools. The notch filter 


ode and Frequency Selection 
Placing the Argonaut II on CW Is s 


the display shows the RIT offset. 


iway and ply a matter of selecting the mode and 


When I don’t feel like playing h 
radio, I may feel like listening to 
BBC on 5972 kHz. The Arc- 



le operating parameters an 
in the display. This Includes thi 
and RF power meter. They'n 


will do all kinds of strange things when 
the supply voltage is low. The review 
unit would allow me to transmit out of 


:an become rather busy when us- 
le full QSK. If you spin the VFO 
at just the right speed, the LCD 


here. Fixing the problem is a two- worked 
procedure. First, return the supply Packet < 
ige back up to 12.5 volts. Then do a 


slow down the QSK to semi-break-in 
keying. There is a small reed relay 
clicking on the chassis when keying. I 
used the Argonaut II for AMTOR, and it 
worked without missing a single letter. 


VFO ing the CLEAR key while turning on thi 

LCD POWER switch, 
town During transmit, the Argonaut II de 
ailed mands 2.3 amps from the battery whil 
ed of supplying 5 watts of RF into a 50 ohr 
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lumber 21 on your Feedback card 


Marcl. Leavey, M.D.. WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 


imunity. the probability of find- get bi 


Amateur Radio Teletype 

disrepair. Some boards charge, and 
some request uploads. Some boards 
are great, and others passable. Some 
are forgettable. I guess the old adage 
prevails: You pays yer money and 
d takes yer choice. 

ig CompuServe 

le On the national level, the pickings 


ing software that meets your needs is 
fairly high. Nevertheless, locating the 
source of that software is another matter. 

Swapping with friends is probably 
the most direct way of obtaining the 


most complete board is CompuServe 
(CIS). This massive data information 
service has just about everything you 
could want—for a price. Access CIS 
may be through a text based terminal, 
or a variety of "front ends." The Com- 


This national online service distin¬ 
guishes itself both by Its Interface and 
its cost effectiveness. The log-on 
screen of America Online will show 
you what I mean by a unique interface. 
America Online is built upon the 
Geoworks operating system. This Is a 
graphical, windowing environment that 
is similar to, yet different from, Micro¬ 
soft Windows. The program, which 
does require a graphics card, can be 
booted either from the DOS prompt, or 
run from a Geoworks system. It can 
also be run under Windows. 

The terminal program installs easily 
from supplied floppy disks to a hard 
drive, configuring Itself to the installed 
system. Installation is well behaved, 


est groups, supporting a variety of top¬ 
ics. Computer and non-computer SIGs 
are present, ranging from education to 
religion, from aviation to amateur ra¬ 
dio. Amateur radio? Yep, Figure 1 
shows a screen from the Ham Radio 
SIG. Here, we are looking at the de¬ 


screen. In the Ham SIG are separate 
directories for IBM PC compatibles, 
and for Apple, Mac, and text files as 
well. A comparatively complete listing. 

If you are going to pay for an online 
service, though, there has to be more 
than SIGs and program downloading. 
America Online comes through in this 
regard, with a full spectrum of games, 



cessfully locating your software is the 
local bulletin board system, or BBS. 
Here in the Baltimore area we have 
many such BBSs, several of which em¬ 
phasize a particular machine or pro¬ 
gram type. Games, graphics, utilities, 
and even amateur radio, all have their 
proponents. Of course, most local ma¬ 
chines are limited to one telephone 
line, so a long winded (busy-fingered?) 
caller can tie up the machine for hours. 
Also, the quality of the stuff online Is 
often dependent on the perseverance 
of the system operator (SYSOP). It's a 
big job, and the flies frequently fall Into 


Delphi 

Another national board I have spo- 

than CIS, Delphi boasts many forums, 
including a hobby forum that has a sec¬ 
tion for ham radio, and thousands of 
programs and information packets to 
download. Using a simple text-based 


Logging onto America Online is 
about as easy as clicking a mouse 
pointer and typing in your password. 
The America Online program does not 
store your password internally. Having 
entered the system, the welcome 
screen is displayed. Flags and icons 
tell you of new features and top news 
stories, and let you know whether you 
have E-mail waiting or not. Clicking on 
any of these icons will quickly take you 
to the desired feature. 


around $5 an hour. I can't be more 
exact with the price, as the folks there 
tell me that they are in the process of 
reviewing and revising the price struc¬ 
ture. Still, the overall cost Is quite com¬ 
petitive, and remains on the low side of 
national online databases. 

Getting On Line 

Interested? About all It took to con¬ 
vince me that America Online was a 
valuable service was playing with it for 
a few hours. If you want to see for your¬ 
self, there are at least three ways you 
can gain access. The easiest way is to 

- call them at 1-800- 

827-6364 and say you 


Help £ile Idkt jgo To Hem^ers jU^ndotu 


HQ-OOS HsmUbjrjir" 


12/Qt FK STUDV jwogpat* <Z1PJ 


u/Qi From 

11/0$ $pfliiri¥r 

11/0$ ' File 

^ io/g$;c&i<^ So DL t 





computer n 
out there these days. 
Finally, if you send me 
your name, address. 


KEHU00D.EXE (67788 bytes) 
le (2400 baud): < 7 minutes 


10/28 (iewjptftep 

10/28 C AUTHOR: Doue Kelley, UR7GPF 

00/16 llffflfeba.Z EOUIPHEHT: Kenuiood ulth RS-232 Interface, PC 256k m 
asis; HEEDS: flono or Color monitor, floppy or hard dr 



lith the Kenmood interface ( 


Uni ike many that ai 
computer OR at the 


hat are out there you can control the rad 
it the controls of the radio...and the chani 
ther uay. It Includes an ID timer, a way 
iq from the radio and It can even send the 


you press the space bar. ALSO, the freqi 
UERV LARGE MUnBERS. This is a great proqi 


oouioToadFBp S»»d Comment 



me on CompuServe 
(75036,2501), Delphi 
(MarcWA3AJR). or 
America Online (Mar- 
CWA3AJR). as well as 
by mail at the above 
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Number 22 on your Feedback card 

Hamsats _ 

Amateur Radio Via Sateiiite 


Andy MacAllister WA5ZIB 
14714 Knighlsway Drive 
Houston TX 77083 

Satellite 

Operation Resources 

For new amateur satellite enthusi¬ 
asts. finding information about the 
hamsats can be a problem. There nev¬ 
er seems to be enough data to satisfy 
the appetites of newcomers. Fortu¬ 
nately. there are organizations around 
the world dedicated to hamsat pro¬ 
grams. books covering the topic in 
depth, magazine columns, packet ra¬ 
dio distribution of bulletins, standard 
telephone BBS systems with data, 
tracking programs, and satellite opera¬ 
tional information resources. 

Organizations 

AMSAT-NA. the Radio Amateur 
Satellite Corporation of North America, 
is the best all-around source for current 
information on the amateur satellite 
program. Membership is S30 per year. 
This pays for the bi-monthly magazine 
and helps with the high cost of satellite 
design, construction, and associated 
launch expenses. The magazine. The 
AMSAT Journal, provides construc- 



Photo A. Satellite Experimenter's 
Handbook by Martin Davidoff K2UBC 
is available from AMSA T or the ARRL 


tion, software, and informative articles. 
To join, call (301) 589-6062, or write 
AMSAT, 850 Sligo Ave. #600, Silver 
Spring MD 20910. New members re¬ 
ceive a membership certificate and a 
package of introductory material about 
the amateur satellite program. They al¬ 
so get discounts on all the many soft¬ 
ware products AMSAT sells for satel¬ 
lite tracking and telemetry decoding. 

AMSAT volunteers provide a weekly 
news service via packet radio bulletins, 
updating satellite activities and related 
topics. Orbital data for popular satellite 
tracking software is also available. The 
data and bulletins can be found on vari¬ 
ous terrestrial BBSs and via UoSAT- 
OSCAR-14 and the microsats. The 
AMSAT/DRIG (Dallas Remote Imaging 
78 73 Amateur Radio Today 


Group) BBS at (214) 394-7438 is an 
excellent source of current information 

Project OSCAR provides a bi-month¬ 
ly newsletter, "The OSCAR Letter.” To 
subscribe, send a check for SI 0.00 
made out to Project OSCAR, and mail 
It to "The OSCAR Letter" editor, 
Leonore Gulmont KA6LICD, 5030 July 
St., San Diego, CA 92110-1112, In¬ 
clude six self-addressed-stamped en¬ 
velopes (52 cents postage on each) 
with your callsign large and clear In the 
upper left-hand corner. Their publica¬ 
tion typically runs 15 pages and con¬ 
tains Information pertinent to California 
activities of Project OSCAR and relat¬ 
ed amateur satellite projects. To be¬ 
come a supporting member of the or¬ 
ganization, send a check for $20.00 



monthly publication for AMSAT mem- 


along with six address labels or ad¬ 
dressed envelopes. 

AMSAT-UK, the Radio Amateur 
Satellite Organization of the Llnited 
Kingdom, is another excellent source 
of input via their monthly magazine 
OSCAR News. A minimum donation of 
19.25 pounds sterling per year (about 
$36) Is required for North American 
members. They accept VISA and 
Mastercard, so payment is easy. From 
the LI.S., the phone number Is 1-011- 
44-989-6741 (UK business hours). 
FAX: 1-011-44-989-3430 (24 hours). 
The address is AMSAT-UK, the Secre¬ 
tary, 94 Herongate Road, Wanstead 
Park, London E12 5EQ, England, Unit¬ 
ed Kingdom. 

Several other AMSAT organizations 
around the world publish magazines 
and newsletters. AMSAT-DL in Germany 
has one of the largest, but it is in Ger¬ 
man. AMSAT Australia prints a newslet¬ 
ter for members, as does South Africa 
AMSAT, but the cost to receive these 
becomes prohibitive since they do not 
accept foreign currency or credit cards. 

Newsletters 

There are currently two independent 
March, 1992 



OSCAR-13 by Keith Berglund 
WBSZDP is a valuable AMSAT publi¬ 
cation with useful information on set¬ 
ting up and running a complete satel¬ 
lite station. 

newsletters published in the U.S. ad¬ 
dressing the amateur satellite pro¬ 
gram; the "OSCAR Satellite Report” 
(OSR) and the "Satellite Operator.” 
Both are available from R. Myers Com¬ 
munications. P.O. Box 17108. Foun¬ 
tain Hills AZ 85269-7108. 

OSR covers timely news items with 
its two-week publication schedule. 
Regular features include satellite or¬ 
bital element sets, DX news, and satel¬ 
lite operating schedules. Other fea¬ 
tures and sometimes-controversial 
editorials also appear. The cost is 
$29.00 per year in the U.S., including 
first class mail delivery. 

“Satellite Operator” is devoted to in- 
depth discussions on technical satel¬ 
lite topics and operational information, 
including weather FAX and NASA ac¬ 
tivities in addition to amateur satellite 
material. Publication is monthly for 
$33.00 per year via first class mail. 
When ordered together, OSR and “Sat¬ 
ellite Operator” are $56.00 per year. 

Columns 

Most amateur-radio magazines have 
columns devoted to amateur satellite 
topics. This column has been a regular 
feature since January 1987. At least 
once a year, ”73” also has a special 
satellite issue with a full range of arti¬ 
cles devoted to OSCAR activity. 

OST, World Radio, and Spec-Corn 
provide regular columns about ama¬ 
teur satellites. Popular Communica- 
tionshas a column, “Satellite View” by 
Don Dickerson N9CUE, that often car¬ 
ries Information on amateur activities. 

The Radio Society of Great Britain 
provides a satellite column in its maga¬ 
zine Radio Communications, while 
Practical Wireless, also from the UK, 
has featured a satellite column by Pat 
Gowen G3IOR for several years, A few 
other foreign publications with ama¬ 
teur satellite columns include Ham 
Radio Today (UK) and DUBUS from 
Germany (English version). 

about satellites, only a few feature 
amateur radio satellites. Finding these 


books has been a problem for the 
new enthusiast trying to learn about 
AMSAT and the OSCARs. 

The Satellite Experimenter's Hand¬ 
book, an ARRL publication. Is the most 
comprehensive guide to the hamsats. 
Every devoted satellite chaser should 
have a copy. This large-format soft- 
cover book by Martin Davidoff K2UBC 
can be purchased from AMSAT, the 
ARRL or at many radio stores [also 
from "Uncle Wayne's Bookshelf] for 
$20.00. Topics covered range from the 
history of the amateur satellite pro¬ 
gram to orbital mechanics and antenna 
construction. 

A Beginner's Guide to OSCAR-13 by 
Keith Berglund WB5ZDP is an AMSAT 
publication describing what It takes to 
get on the air with AMSAT-OSCAR-13, 
the most advanced amateur satellite in 
orbit today. Since its Introduction in 
1989, this publication has been a favor¬ 
ite for newcomers. The price is $7.00 
from AMSAT. 

The ARRL Satellite Anthology is a 
compilation of OST articles on amateur 
satellite operation and hardware. It 
brings together many of the best pa¬ 
pers in one reference source and is 
$5.00 from AMS AT or the ARRL. 

For those interested in satellite 
telemetry. Decoding Telemetry from 
the Amateur Satellites by G. Gould 
Smith WA4SXM is a good choice. 
Gould describes telemetry systems of 
past and current spacecraft complete 



a bi-weekly newsletter for satellite en¬ 
thusiasts containing timely information 
on the amateur satellite program pub¬ 
lished by R. Myers Communications. 

with details on the various formats and 
conversion formulas encountered. 
This Is another AMSAT publication and 
sells for $15.00. 

One of the newest AMSAT books is 
The PACSAT Beginner's Guide. It 
covers the basics on setting up and 
operating a packet satellite station. 
The original version of the guide did not 
include information on high speed 
9600 bps operation via U-O-14. but it 
did thoroughly discuss 1200 bps activi¬ 
ty through PACSAT-OSCAR-16 and 
LUSAT-OSCAR-19. For $10.00, the 
book includes PC software for satellite 
access on a 360K 5.25" disk. 

OSCAR Satellite Revue by Dave In¬ 
gram K4TWJ is an anthology of CO 







this 43-page booklet 
ler point of view of the 
program. The price is 


page reference starts with space radio Ji 

physics. Later chapters cover tracking i j J 
methods, reception techniques, and 
many other topics through to the future 
of amateur radio in space and even *‘■5" 
lunar beacon systems. This new book 

is not easily found in the U.S., but in- _ 

quiries can be sent to the Radio Soci- Photo E. 
ety of Great Britain, Cranborne Road, monthly , 
Potters Bar, Herts EN6 3JE, England, Communi 
United Kingdom. interest fo 

Every year AMSAT hosts a space 
symposium. The proceedings of these 
gatherings are typically published by sium, ma 


Photo E. '‘Satellite Operator" is a 
monthly publication from R. Myers 
Communications featuring artictes of 


sium, makes excellent reading, and 
contains 258 pages of material ranging 
from S-band principles to South 


Ham HELP 


Your Bulletin Board 


THE 

GREAT 

MOBILE 

PEAR 


TEXAS 

BUGCATCHER 


m 

\ Henry Allen W8STYD 
P) 214-388-4724 8am-4pm» 
Lf 903-527-4163 evenings &w( 


Caddo Mills, TX 75135 


! DuaPBander 146/446MHz 
Gold plated center conductor 
I for excellent electrical 
efficiency! 


I Computer Controlled Ham Shack for personal or club station I 


Ultra Comshack 64 Du 


lex Controller 


HF & VHF Remote Base & Repeater 'Autopatch 'Rotor Control I 
'Voice Meters'Paging'Logging'Polite ID’s'Voice Packet B.B.S. I 
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have the total world limes . (ExcellenI lor quick 
referencing.) SIZE: 8',4 - x If TO ORDER: 
Phone (613) 345-1537, or send name and 
address, cheque. M O., or VISA No a expiry 
dale to: WORLD VIEW TIME INC . P O. Box 
266. Brockville. Ontario. Canada K6V 5VS 
FAX: (613) 345-7264 PRICE: $13.45 U S., 
$14.95 Canadian (tolal cosi including taxes a 
shipping) World Patenis and Designs 

BNB727 


HAM RADIO REPAIR Experienced, reliable 
service. Robert Hall Electronics, 1660 McKee 
Rd . Suite A, San Jose CA95116. (408) 729- 
8200 BNB751 


ALUMINUM MAST OR BOOM MATERIAL 
2-OD X 0 25- wall type 6061 T6 SIrong. 
lightweight, cheap' SASE to: DougAVSSW. 
Box 384. Stoughton Wl 53589 BNB757 


DIGITAL AUTOMATIC DISPLAYS. Ken¬ 
wood, Yaesu. Collins, Drake, Allas, etc No 
bandswilching. Business, 52c SASE. Specify 
radio. GRAND. P.O.B 3377, Blaine WA 
98230. Phone/FAX: (604) 530-4551 .BNB768 


WANTED: Ham equipment and other prop¬ 
erty. The Radio Club ol Junior High School 
22 NYC. Inc., is a nonprofit organization, 
granted 501(C)(3) status by the IRS. incorpo¬ 
rated with the goal ol using the Iheme ol ham 
radio to further and enhance the education ol 
young people nationwide. Your property do- 

apprecialed and acknowledged with a receipt 

look over whatever unwanted equipment you 
may have, and call us. We will pick up or 
arrange shipping. You will receive the tax 
deduction, but most Important, the privilege 
ol knowing that your gill really made a diller- 
ence in the education and upbringing of a 
child. You are Invited to check into the 
W82JKJ CLASSROOM NET, 1200 UTC on 
7.238 MHz or on 21.395 throughout the day. 
Hope to meelallolourfriends at the DAYTON 
HAM VENTION in April, Write us at: The RC ol 
JHS 22 NYC. INC . P.O. Box 1052. New York 
NY 10002. Round the clock HOTLINES: 
Voice (516) 674-4072. FAX (516) 674-9600. 

BNB762 


ELIMINATE MULTIPLE NOISE TONES in 
your receiver audio oulput. The revolulionary 
new JPS noise inter, model UNF-SO, Digital 
Signal Processing simple hook up to speaker 
lack. Unlike other Notch Fillers, notches out 
multiple varying tones. Deep Discounted: 
$138.50 delivered coniinenlal U.S.! (Else¬ 
where $150.00 plus shipping.) Aulhorized 
JPS dealer Davis RF Co., P.O Box 230-S, 
Carlisle MA 01741.24-HR orders: (800) 484- 
4002. code 1356. BNB763 


SOLAR POWERED HAMS! The Sunswitch is 
a charge coniroller to proieci your balteries 
Irom over charge Power MOSFETs are used, 
no relays! Easy lo build kit. $34.95 plus $2.50 
shipping. Sunlight Energy Systems, 2225 
Mayflower NW. Massillon OH 44647. 


"HAMLOG" COMPUTER PROGRAM Full 
features. 18 modules. Aulo-logs, 7-band 
WAS/DXCC. Apple, IBM. CP/M, KAYPRO. 
TANDY, C128 $24.95. 73-KAlAWH. PB 
2015.PeabOdyMA01960. BNB775 


LAMBDA AMATEUR RADIO CLUB Inlerna- 
lional amaleur radio club lor gay and lesbian 
hams. On-air skeds, monthly newsleller, and 
annual gathering at Dayton. (215) 978- 
LARC. P.O. Box 24810, Philadelphia PA 
19130. BNB812 


73 MAGAZINE INDEX 1960-1990. Book $15 
or sollware $20. The world’s largest (60.000 
reference) amaleur radio index 1909-1990. 
Sollware $85. OST, CO, HR, or RADCOM 
Indices $10-$20. Write: DIDAH Publishing, 
P.O.B. 7368, Nashua NH 03060-7368 (603) 
878-3628 BNB813 


FOR SALE: 1930lopresenl. Ham radio mags 
• Nalional & World Wide! Call lelter posl- 
cards, etc. Call John Benelli, 412-336-5514 
2-10 p.m. BNB814 




















































west, we can communicate on 10 GHz 
SSB and narrow band FM. Both of our 
transmitters run between 5 to 10 watts, 
and signals at limes are 15 to 20 over 
S-9. 

A recent test Involved mobile op¬ 
eration with N6IZW. We were able to 
hold mobile communications over a 
several-mile path. I had my antenna 
aimed at the same mountain northwest 
of my location, and N6IZW used an 
omni-slot antenna for transceiver oper¬ 
ations. It worked quite well, even when 
in motion. Now, it was not studio quali¬ 
ty, but it did provide somewhat better 
than marginal operations at times. 
Flutter and Doppler and all other ef¬ 
fects were observed on the signals. 
VHF was used for linking up. 

As another example, W2TTM and 
K2RIW Dick report bouncing signals 
off the 110 story World Trade Center 
(WTC) in New Yor* City. W2TTM is 20 
miles south of WTC-NY, running 200 
mW. And Dick K2FIIW is 35 miles east 


PUFF-The Magic Software 
This is not really a new product, but 
rather one that I did not fully examine 
when I first heard about It. I had been 
on the prowl lor quite some time for a 
computer program that could generate 


NE4S83D 



Figure 2. Laser printer sample of 10 
GHz amplifier from trial test of amplifier 
construction. Scale 1:1. 

microwave designs. Now there are 
several commercial programs avail¬ 
able. but the cost is high. I recently 


produced a no-tune gain of 10 dB at 10 
GHz on power up. I just finished cutting 
several new versions of the boards to 
test, and I’ve included a copy of a 
screen dump of the active working 
PUFF file titled NE4583D. See Figure 1 
for details of the PUFF programming 


116-81. California Institute of Technol¬ 
ogy, Pasadena CA 91125. 

As always. I will be glad to answer 
questions concerning microwave and 
related VHF/UHF topics. Please en¬ 
close an SASE for prompt reply. 73 

Chuck WB6IGPB] 


Number26 on your Feedback card 

Dealer DIRECTORY 


New Castle 

Factory authorized dealer! Yaesu, ICOM, 
Kenwood. Ten-Tec, AEA, Kantronics, DR- 
SI Mfg., Ameritron, Cushcralt, HyGain, 
Heil Sound. Standard Amateur Radio, 
MFJ. Hustler, Diamond. Butternut, As- 
tron, Larsen, and much more. DELA¬ 
WARE AMATEUR SUPPLY. 71 Meadow 
Road, New Castle OE19720. (302) 328- 
7728. 


YAESU, AEA, SONY, PANASONIC, MFJ, 
GBC CLOSED CIRCUIT TV CAMERAS 
AND MONITORS, BIRD WATTMETERS, 
OPTO ELECTRONICS FREQUENCY 
COUNTERS, AOR SCANNERS, 
TEN-TEC, ETC. Full stock of radios and 
accessories. Repair lab on premises. 
Open 7 days. M-F, 9-6 p.m.; Sal. & 
Sun., 10-5 p.m. We ship Worldwide. For 
Specific information call or write: 

BARRY ELECTRONICS, 512 Broadway, 
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Random OUTPUT 

David Cassidy NIGPH 

My HF station is very modest. My main that i knew his system, it was time to see if 

antenna is a homemade dipole, strung be- I could make the contact, 
tween a tree and the peak of the roof, with As soon as the station being worked 
a two-conductor feedline. A low cost tuner said “over," I threw out a quick "No- 
allows me to get out a signal on 80 through vember One Golf Papa Hotel." He came 
10 meters. I don't have any fancy amplifi- back with a “OSL live and nine. 73 and 
ers or processors. My signal is strictly thanks " That was all I heard, because 
barefoot. as soon as he said "73," the pile-up slart- 

I was scanning around the bands the ed shouting. I didn't do anything except 
other day when I heard the beginningsol a listen. As the noise died down, he came 
pile-up on 17 meters. Nothing too exotic, back loud and clear .. "Golf Papa Hotel, 

just Columbia. I'm not what you'd call a DX you're five and nine, nice signal, over." 
chaser. I keep track ol the countries I've I didn't believe it! Snagged him! With 
worked, but I don't bother with the OSL only one transmission! Twice in one day' 


Number28onyourFeedbackcard 

Propagation 

Jim Gray WIXU 

Jim Gray W1 XU 

P.O. Box 1079 while the solar flux (indicator ol lonospher- 

Payson AZ85541 ic conditions) should be high lor best oper¬ 

ating conditions. 

Old Sol has fooled us again! It now ap- Interestingly, during those days marked 
pears that present sunspot Cycle 22 will Poor, you may also find other evidences of 

exhibit a doublepeak before hnally sliding upsets in the atmosphere and in the earth, 

to its nadir. A chart ol smoothed sunspot Check it out—just lor fun! 

numbers seems to indicate such a phe- By the way, during the equinoxes (equal 

nomenon. Looking at a charl of solar cy- night and day), grayline DXing seems 
clesirom 1760 to the present, it appears to be at its best, and signals along the line 

that a double peak seems to occur on ev- ol the terminator (path ol darkness) are 

ery even-numbered cycle since Cycle 12 particularly good. Try it. See you next 

(1878-1889). but not before then, all the month. B 
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Build These Great 
Antenna Projects 
Monoband Yagi 
Plumber’s Delight 
Flower Pot Special 
Arrow Antenna 


73 Reviews 
AOR AR3000 
Easy-PC Software 
Hell Microphones 
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QRX. . . 


M/fNews _ 

On 17 March at 10:22 UTC a Soyuz mod¬ 
ule will lift off to take the next pair of Soviet 
replacement cosmonauts, plus a visiting 
German cosmonaut to Mir. 

They should dock at 11:30 UTC on 19 
March. All three have amateur radio callsigns, 
and the DL call will be either DP1MIR or 
DP2MIR. They will use 145.550 MHz simplex 
FM speech and packet radio as usual, plus a 
connected onboard digital speech system act¬ 
ing as a “repeater,” which will listen for one 
minute and then replay the content back for 
one minute. 

Sergei U5MIR, Alex U4MIR, and the visitor 
will return to Earth around 25/26 March, and 
UA3CR is suggesting to RSF that for posterity 
they retain their callsigns for terrestrial use, 
rather in the way that Ernst Krenkel UP0L2 did 
his. TNXG3IOR, PA0DLO, W2RS, via Space 
News. 


Olympic Beslriclions 

The French pulled the plug on a part of 
the 2 meter band during the Olympic 
Games, and this move may possibly have a 
serious negative impact at the World Adminis¬ 
trative Radio Conference and on other fronts 
as well. 

According to DB20S, a special bulletin from 
the REF (the French national radio society) 
states that during the 1992 Olympic Winter 
Games in Albertville, the 2 meter frequencies 
of 144.000-144.050 and 145.950-146.000 
MHz were completely occupied by team mem¬ 
bers and service teams of some of the Winter 
Olympic Games’ participating nations. 

During all of February, any activity from 
ham stations in the French Departments of 
Ain, Haute-Savoie, Isere and Savoie were for¬ 
bidden by order of the DRG and the amateur 
allocation in the sections of the 2 meter band 
listed above was suspended. The DRG (Direc¬ 
tion de la Reglementation Generate) also not¬ 
ed that any violation of this regulation would 
have negative consequences between the 
DRG and the REF in future discussions. 

According to DB20S, this was far more than 
a national affair, as it was a violation by the 
DRG against the internationally accepted 
highly sensitive EME band and the equally 
delicate exclusive allocation for the Amateur 
Satellite Service, of which 145.95 MHz to 
146.00 MHz are a major part. Such an action 
damages highly important activities interna¬ 
tionally. DB20S believes that this may be a 
reaction to criticism leveled at the French 
radio administration over the “SARA” ama¬ 
teur astronomy satellite improperly given 
an assignment in the Amateur Satellite 
Service. Nevertheless, DB20S feels that a 
formal protest of this “flagrant action” by 
AMSAT, ARRL and the overall International 


Amateur Radio Union would seem to be in 
order. TNXG3IOR, AMSAT^NA and Westlink 
Report No. 619. 



Photo. The massive 180-foot-tall Earthwinds 
balloon prepares for flight during the last 
launch attempt on February 22. Photo by Jon 
Pifer WM8W. 


EarMiwinds Delayed 

The launch of the Earthwinds manned 
balloon flight has been delayed until next 
November. This flight will take three balloon¬ 
ists on a record-breaking non-stop journey 
around the world, while traveling with the jet 
stream at 35,000 feet in a pressurized gondo¬ 
la. They almost launched the massive two-bal¬ 
loon system early Saturday morning, Febru¬ 
ary 22, from the Loral Airbase in Akron, Ohio. 
Unfortunately, the wind speed at ground level 
never became calm enough to completely as¬ 
semble and launch the balloon system. The 
180-foot-tall balloon is capable of lifting in ex¬ 
cess of 20,000 pounds and contains over 
300,000 cubic feet of helium. 

Jet stream conditions as well as the weather 
around the world are not favorable for the 
flight after February. Therefore, the decision 
was made to delay the trip until next Novem¬ 
ber when worldwide weather conditions give 
the crew their best chance at a successful 
circumnavigation of the globe. 

The pilot of the balloon, Larry Newman 
KB7JGM, will activate the amateur radio ex¬ 
periment during the flight on a frequency of 
28.303 MHz. Thanks to the efforts of Bob Rau 
N8IYD, Jud Nichols N8RXT, and Bill Brown 
WB8ELK, a voice telemetry system was de¬ 
signed to relay the balloon’s latitude, longi¬ 
tude and ground speed, based on data ob¬ 
tained from the onboard GPS (Global 
Positioning Satellite) system. It will transmit 
the information at 15, 30, 45 and 55 minutes 


past each hour during the flight. Special 
thanks go to Mike Mouser, Jerry Knight and 
Loney Duncan of Rockwell International who 
integrated the telemetry package with the 
gondola’s HF radio. 


Antenna Patent _ 

Ham-Pro Antennas of Sacramento, Cali¬ 
fornia, was recently granted patent 
/'5,068,672 for the first major Improvement 
in antenna matching in the past 50 years! The 
improved method of feeding antennas is 
called the balanced double gamma feed sys¬ 
tem. 

The new invention feeds both sides of a 
grounded dipole through a non-frequency- 
sensitive balun which is part of the new feed 
loop. This balun is not obvious by examina¬ 
tion, nor is it external. This loop is in series 
with the dipole. Its reactance is opposite that 
of the dipole, resulting in more than twice the 
best VSWR bandwidth found in conventional 
feeding methods. 

Besides wider VSWR bandwidth, random 
radiation from the feed is eliminated, so for¬ 
ward gain is increased, and the front-to-side, 
as well as the front-to-back, ratios are greatly 
improved. 

TVI and EMI are also reduced. Harmonic 
radiaton is down at least 30 dB. The very wide 
VSWR bandwidth makes it possible for the 
company to factory-tune their antennas, so no 
tuning of the feed is necessary. In fact, all their 
antennas are pre-tuned, weather-proofed, 
and sealed at the factory after VSWR tests. 

Ham-Pro manufactures a complete line of 
amateur monobanders using this patented 
system. More information may be obtained by 
contacting Peter Onnigian at Ham-Pro, 6199 
Warehouse Way, Sacramento CA 95826; 
(800) 879-7569. 


The Greening of 73 

Subscribers will notice that starting with 
this Issue, 73 Amateur Radio Today wiU be 
arriving without the plastic wrapping 
(called a “polybag”). After researching the 
matter, we decided that the minimal protec¬ 
tion offered by the polybag did not justify the 
negative environmental impact of its use. We 
hope our readers will support this move to¬ 
ward a “greener” planet. 


TNX,,, _ 

.. .to all our contributors! You can reach 
us by phone at (603) 525-4201, or by mail at 
73Magazine, Forest Rd., Hancock NH 03449. 
Or get in touch with us on CompuServe ppn 
70310,775; MCI Mail “WGEPUB”; or the 73 
BBS at (603) 525-4438 (300-2400 bps), 8 
data bits, no parity, one stop bit. You can also 
send news items by FAX at (603) 525-4423. 

73 Amateur Radio Today • April, 1992 7 




Number 3 on your Feedback card 

Letters 


Denis Catalano WD4KXB, Wood- 
bridge VA Wayne is always saying, 
"go do it"—goon a expedition. So we 
did. KJ4VG and I drove 22 hours to put 
Zone 2 on the air during the C&WW 
phone contest. We made over 3,000 
QSOs, and loved it. 

John Wlesenmeyer NXiT, ex-WN9HFA, 
WA9PLV, Divemon IL All of the editori¬ 
als in the December 1991 issue of 73 
Amateur Radio Today are worthy of 
note. Since you don't have much time 
to read lots of trivial fan mall. I’ll get to 
the item of singular importance. 

Your mention of the FCC establish¬ 
ing some sort of fee to allow the han¬ 
dling of requested callsigns Is a SPEC¬ 
TACULAR IDEA!!! Sir, this callsign 
business, from where I view the matter, 
has become a deplorable situation. 
Who would ever have dreamed our 
callsign system could become such a 
hodge-podge mess? Dr. Green, I'd pay 
CONSIDERABLY MORE THAN FIFTY 
DOLLARS to get rid of my present idi¬ 
otic callsign, in exchange for WA9HFA, 
(never issued, by the way), which I 
would have received had I upgraded 
from Novice (WN9HFA) before my tick¬ 
et expired in 1964. If not that, ANY 
traditional W9 or WA9 callsign. 

Any muscle you can throw at this 
effort would seem a great service to our 
hobby. I would pay PLENTY, whatever 
the FCC wants, to allow me to again 
hold a traditional ham callsign. I 
wouldn't bat an eye to spend several 
hundred dollars to unload this bogus 
callsign of NX0T, either up-front or as 
bribe money. Wouldn’t matter to me 
one way or the other. And you would be 
surprised, sir; I'm tar from being the 
Lone Ranger with this view, as you 
surely realize as well. 300,000 hams 
furnishing a SI 00 application for a spe¬ 
cial callsign request would net the 
FCC no less than THIRTY MILLION 
DOLLARS. If they can't Issue special 
request callsigns with that sort of rev¬ 
enue, then there is something serious¬ 
ly wrong with the methods and the 
thinking of the FCC directors. 

I hope you can continue to press this 
issue in 73. and encourage your read¬ 
ers to pester the hell out of the FCC to 
straighten out this blithering mess. 

Thank you for listening to my views. 

Kenneth A. Stevens KN2A, San Jose 
CA For a few months there have been 
many comments concerning the QRM 
on weekends because of contest oper¬ 
ations. Years ago I wrote to the ARRL 
suggesting a few procedures that 
might help lessen the problem. I even 
enclosed an SASE to get their re¬ 
sponse. The VIPs did not agree so 
they, as usual, did not take the time to 
respond. I have discussed this QRM 
problem over and off the air with many 
hams and have yet to find one who 


From the Hamshack 


doesn't agree that the following ideas 

All-mode contests should not run for 
the full weekend. Many hams work all 
week and the only time they can talk to 
friends or family, if across the country, 
is on HF. Unless they have a linear, 
beam, etc., they cannot compete. If a 
contest were limited-mode, they could 
run phone during a CW test and CW 
during the phone test On phone con¬ 
tests the frequencies of operation 
could be the bottom 50 kHz of the Gen¬ 
eral class, and the top 50 kHz of the 
Advanced class band. This would give 
the non-contesters an area to enjoy 
other ham activities. The top edge and 
bottom edge of the contest frequency 
operation could be monitored by offi¬ 
cial observers. Any contester who was 
found operating outside of the as¬ 
signed area would be penalized or dis¬ 
qualified from the contest. This would 
give the 00s some practice and experi¬ 
ence. It might cut down on some of the 
big boys running excessive power, 
overmodulating and spilling outside of 
band edges. 

I would like to hear comments from 
those who disagree. I feel it is time we 
all give others the consideration that 
we feel we are entitled to. I have read 
so many times that we should tune up 
on a dummy load. I must ask, how can 
anyone match an antenna without us¬ 
ing a tuner and putting out a carrier to 
do it? Yes, we can roughly set the tuner 
on strong receive. Or we can invest in a 
noise bridge, etc. But usually the carri¬ 
er is the final answer. I do feel, howev¬ 
er, that knowing where your carrier is 
going to be is the best answer. There is 
no accepted standard by manufactur¬ 
ers as to where the carrier is in relation 
to the receive frequency. The old tube 
rigs would offset the carrier on tune or 
CW above a USB listening frequency, 
some below a LSB frequency. On 
some of the later solid-state rigs on 
USB or LSB, the listening frequency is 
also the carrier frequency. If you shift to 
CW, your carrier is your readout and 
you then are listening about 800 Hz up 
or down from that. The advantage is 
that whether you are listening to an 
upper or lower sideband, your carrier is 
zero beat and will not be heard. 

For the above reasons, I say. "Do 
not tell a person to find a clear frequen¬ 
cy to tune up." If you do. they will put 
their carrier above or below a going 
QSO and interfere. If they learn where 
their carrier is, they can put it zero beat 
with the QSO they intend to join and 
apologize later if they were a few cycles 
of zero. 

I've heard many hams complain that 
they have tried to break into a lower 
sideband phone net with a CW signal. 
They claim the net control cannot read 
CW, should not have a license, etc. 
Those fellows had tube rigs that shifted 


to USB listening on CW. The rig trans¬ 
mitted 800 Hz up. So the carrier was on 
net controls upper sideband and not 
heard. The new rigs would also not be 
heard If they zero beat the listening 
frequency. 

Well. I've unloaded my gripes. I 
know I talk too much. Hil I enjoy 73 
Magazine. I read 73, CO, and OST. 

I find 73 the best. CQ has too many 
contests; OST, too much emphasis on 
contest and traffic self-praise. I 
dropped membership in the ARRL 
years ago because they do not repre¬ 
sent the amateur membership. They 
are a money-making business. I agree 
with Wayne nearly 100%. 

Glen A. BIzeau VE1GAB, Saint John 
NB Canada I keep hearing you com¬ 
plain about how hams are never doing 
anything but talking. Well. I have a sur¬ 
prise lor you. 

Six months before I got my ticket, I 
was over at a friend's house, Bob 
Meade VEIBDI, and we were talking 
about how Nova Scotia had such a nice 
linking system covering most of the 
province and some of Prince Edward 
Island. We in New Brunswick were 
lucky to have a decent 2 meter re- 

After I got my ticket I decided that 
this one ham was going to make his 
new-found hobby worth the nights of 
studying. With the help of Bob VE1BDI, 
Glenn VE1GMM, Brian VEIBTCanda 
few other guys, we were able to make 
this a success. I bought the equipment 
and aduplexer, Glenn lent us his pow¬ 
er supply and his time, and Brian found 
us a good site. 

Thanks to a local radlo/televislon 
station we were able to put our new¬ 
found baby on the highest hill in south¬ 
ern New Brunswick. 

Mt. Champlain reaches up 1462' 
and our antenna is up a tower at the 
1500' level. The repeater, soon to be a 
hub, is wdrking pretty well. We’re 
putting out 20 watts on 443.500 (-I-) 
and can be heard over 90 miles away. 
We have a few minor problems of RF 
sneaking into the receiver, but what do 
you expect from a site with a 1.000,000 
-i- watts of RF floating around? All In 
all, the machine works well. Soon we 
will be linking a few major cities into 
the hub and maybe we'll even get 
linked into WAIKAH’s Patato Head 
Network. Then we could talk to you 
through the system. Wayne. Wouldn't 
thatbefuni 

P.S. I was wondering why you never 
mentioned anything about the night a 
few fellows down here talked to 
WB8ELK while he was in your shack on 
a fine evening in the spring of '91. That 
was one heck of a tropo duct. 

Gten, it certainly was a good opening 
(over 300 miles). Looking forward to 
our next tropo contact.—Bill WB8ELK 

Russ Thomas WI9B Effingham IL A 
Buchanan/Green ticket in '92 has my 
full support. 

/ refuse to run. If elected, I refuse to 
serve.—Wayne 


Alfred Holden KM4TN, Greenville SC 
Wayne, I have been a ham for about 
two years now (KM4TN) and find I 
have a problem. Since the first thing I 
read in your magazine is your editorial, 

I pretty well know your stand on the 
League. My question is: Should I just 
bail out and quit, or should I try to 
change it from the inside? I'm 29 years 
old, make my living as a two-way 
service technician and find that I play 
guitar more than I fool with these ham 

Alfred, there’s no known way lo 
change the League from inside, so all 
you have to do is decide whether you 
want lo subscribe to QST or not.— 
Wayne 

Eric Jorgensen KE6US, ex-KIDCK, 
Riverside CA I just received a renewal 
notice which, as usual, is more con¬ 
frontational than persuasive. In the let¬ 
ter you mention that there has been 
"almost no growth in the last 10 years" 
and that "amateur radio has been get¬ 
ting by on its past glory." One of your 
solutions is to try "other ham modes 
such as RTTY, AMTOR [sic) or pack¬ 
et." I got news for you. Wayne. All of 
those came into their own in the last 10 
years. Even RTTY, which has been 
around for a long time, really didn't 
advance beyond the work of a few '60s 
diehards (Including me) until the ad¬ 
vent of home computers. 

I have enjoyed the excitement of am¬ 
ateur radio for 35 years. I still find it as 
exciting now as 25 years ago—maybe 
more so because of all the Innovations 
in the last several years. I sure don't 
see that excitement reflected In the 
pagesofYOUR magazine. Instead, we 
have a few simplistic construction arti¬ 
cles, a couple of very good columnists, 
and the endless ramblings of a tired old 
man. This might explain why the "mag¬ 
azine” looks more like a pamphlet 
these days. 

Incidentally, I worked you 25 or 30 
years ago on RTTY, and our QSO con¬ 
sisted of you sending me an inter¬ 
minable brag tape about an action- 
packed DXpedition who-remembers- 
where. Now I get a form letter about the 
same trip. What have YOU done lately 
for ham radio? I’ll take a live QSO com¬ 
plete with rig and WX info anytime to a 
canned travelogue from a ham person¬ 
ality. 

Your whole magazine is about YOU, 
not ham radio. There is more in any 
given issue about how easy it is to earn 
money in audio CD publishing than 
about any single ham topic. I would bet 
your staff sends out resumes every 
time you catch a cold. In the words of 
Sam Goldwyn, "Count me out." 

John C. Watfins N8JZH, Miamisburg 
OH I am a subscriber to 73 and really 
enjoy reading your magazine. I find 
that it is really informative, rather than 
just lists of contests and DX requests. 

Many of your articles on radios and 
equipment are valuable, and the re¬ 
ports are useful to those of us who pur¬ 
chase "used" equipment. HI 
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The Arrow Antenna 

Hit the bull's-eye with this portable VHFsharp shooter. 

by Mike Walker KA0VFF and A1 Lowe N0IMW 



Photo A. The Arrow Antenna. 


H ow would you 
like a com¬ 
pletely portable, 4- 
element 2 meter an¬ 
tenna that fits into its 
own 1" X 1" X 48" 
boom? Not only does 
it fit inside its boom, 
but it can be assem¬ 
bled in approximate¬ 
ly two minutes. I’ll 
just bet you are quiv¬ 
ering with excite¬ 
ment! Calm down 
and reach for a quiver 
of aluminum arrows. 

Aluminum arrows 
are the secret to the 
versatility and excep¬ 
tional gain character¬ 
istics of the Arrow 
Antenna. 

This antenna has proven to be very ver¬ 
satile. While hiking in the Rocky Mountain 
National Park, I used my antenna as a walk¬ 
ing stick. During rest stops it was just a mat¬ 
ter of pouring out the boom contents, taking a 
couple of minutes for assembly time, and I 
was on the air! In an emergency, this antenna 
is ideal. It will store easily in the trunk of your 
car, ready for any situation. Another advan¬ 
tage of the antenna is that it is not prone to 
damage because its contents are protected by 
the boom. 

Foxhunting activities can be stressful to 
your antenna, especially during the heat of 
the chase. Your Arrow Antenna will be able 
to withstand lots of abuse, even when your 
partner drives under low-hanging tree limbs. 

At every public service event, it seems like 
the check point assignments are in the worst 
possible locations. The Arrow Antenna will 
help you shoot your way out of those places 
where a rubber duck and an HT would not be 
sufficient. If you need antenna gain, portabil¬ 
ity, and a rugged antenna, then read on. 

Another unique aspect of the Arrow Anten¬ 
na is the gamma match. A1 Lowe N0IMW is 
to be credited with the design of the gamma 
match. The gamma match makes the Arrow 
Antenna all the more portable. A1 spent sev¬ 
eral long evenings fabricating prototypes of 
the gamma match before finalizing the de- 
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sign. When you start construction of this an¬ 
tenna, I am sure you will appreciate the clev¬ 
erness of Al’s design. 

Construction 

To begin construction of the Arrow Anten¬ 
na you have the option of using our measure¬ 
ments, or to custom design your antenna for a 
specific frequency. Our design is not new. It 
is basically a copy of the standard NBS (now 
called the National Institute of Standards and 
Technology), with some variations. Our Ar¬ 
row Antenna dimensions are calculated for a 
center frequency of 146.520 MHz. It is fairly 
broad-banded, having been tuned out of band 
for use in area search and rescue communica¬ 
tion around 143 MHz and 149 MHz. 

The materials for the antenna arc readily 
available. If you are handy with a drill press 
and a hacksaw, you will have no problem 
building and assembling this antenna. See the 
Parts List for the materials needed. 

Using a drill press for construction of this 
antenna will enhance the overall performance 
of your antenna. The mechanical integrity of 
your antenna will be a natural progression 
because the drill press will inherently keep all 
your elements parallel and perpendicular. 

For our purposes, antenna performance 
dictated the selection of a 48 " boom .Measur¬ 
ing from each end of the boom material, lay 


out the reflector ele¬ 
ment, and the second 
director element at 
1" from the end of the 
boom. Mount all ele¬ 
ments in the center of 
the boom width. 
Place the driven ele¬ 
ment 15-5/16" inches 
from your first mark, 
or 16-5/16" from the 
end of the boom. The 
spacing is slightly 
less than 0.2 wave¬ 
lengths. In a like 
manner, lay out the 
positions for the first 
director. The driven 
element and the first 
director will be 
spaeed at approxi¬ 
mately 15-5/16" in 
the center of the boom. Now you have estab¬ 
lished all of your element locations (see Fig¬ 
ure 4). At each of the element locations, drill 
athrough-hole 11/64" in diameter for a #8-32 
threaded rod. 

Using the reflector as the reference for the 
rear of the antenna, move up to the driven 
element #8-32 hole location and establish the 
hole location for the PL259 bulkhead connec¬ 
tor exactly 1" on center forward from the 
driven element, or 17-5/16" from the rear of 
the boom. The bulkhead connector requires a 
5/8" through-hole. You should now have 
holes drilled for each of the elements, and the 
hole for gamma match and coax connections 
along the boom (see Figure 2). The desired 
polarization of your antenna will determine 
the location of the U-clamp. During our fab¬ 
rication of the Arrow Antenna we placed the 
U-clamp at the balance point of the antenna. 
If you use the antenna in the vertical position 
it is imperative that the gamma match be 
above the boom and the coax run along the 
boom to the mast. If the coax is parallel, close 
to the driven element, antenna performance 
will suffer. 

Each of the following measurements will 
be used to establish element lengths. Using a 
tubing cutter, scribe the outside of each ele¬ 
ment at the desired length. Grasping the ele¬ 
ment on either side of the scribe mark, you 







Figure 1. The aluminum arrow element. 



Figure 2. Attaching the elements to the boom. The feedpoint connection is also shown. 



will be able to precisely snap the element into 
two pieces, using the following element 
lengths: Scribe two arrows at 19-7/8", two at 
19-1/4", two at 18-1/4", and two at 17-1/8". 
These pairs of elements will make up the 
reflector, the driven element, and the first 
and second directors, respectively. 

The Easton EAGLE 1816™ arrow shafts 
that I used have conical plastic tips that are 
used for cementing on the nocks in normal 
arrow construction. The plastic tip should not 
be used when measuring the element length, 
but should be left intact in order to seal up the 
end of the element. When you purchase the 
arrow shafts from an archery supply store, 
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you will be given inserts that are used for 
attaching the field points to the arrow shaft. 
These inserts will be used for attaching the 
elements together and to the boom. When 
installing the inserts, apply a small amount of 
epoxy. 

Please note that the boom width is not in¬ 
cluded as part of the calculation for overall 
element length. The element diameter will 
have an effect on element length, and I do not 
recommend exceeding the element diameters 
by more than 0.100". Many aluminum ar¬ 
rows are greater in diameter than the 1816 
Easton EAGLE. The 1816 is the smalle.st 
arrow shaft that will accept the 8-32 threaded 


insert. Our prototype antennas both used 
larger diameter arrows. The change to the 
1816 was only a factor of cost. 

Starting with the 19-7/8" reflector pairs, 
install one 8-32 threaded rod 1" into one of 
the element halves. In our construction, we 
used LOC-TITE™ to permanently affix the 
8-32 X 3" rod into the arrow shaft. Install the 
remaining threaded rods into the other three 
element halves. 

To fabricate the gamma match you will 
need a PL259 solderless connector, a 6" solid 
brass rod 0.080" O.D., a brass tube 0.180" 
l.D. X 0.240" O.D., and a plastic tube 0.175 
O.D. x0.080 l.D. 7-1.2". Solderthe6" brass 
rod into the center of the PL259, flush with 
the tip of the connector, just as you would for 
attaching RG-58 coax. Next, slide the 7-1/2" 
plastic mbing onto the 6" brass rod and cover 
the plastic tubing with the 0.180" l.D. x 
0.240" O.D. brass tube. This assembly is 
now your gamma match. To complete the 
assembly you will need to epoxy the plastic 
tube into the connector. After tuning the an¬ 
tenna, you may want to tape the brass tube in 
position, and mark the position of the short¬ 
ing bar for convenient setup in the future. 

To make the shorting bar for the gamma 
match you will need a small piece of alu¬ 
minum 1.5" X 0.5" X 0.5" (see Figure 5). 
Measure and mark a place on the aluminum 
block 1/4" from one end and 1/4" from the 
edge of the block. This should place your 
mark along the center of the width of the 
block. Measure exactly 1" from the previous 
mark and again center this mark along the 
width of the block. Drill a hole 7/32" through 
at your first mark and drill a through hole 
9/32" at the second mark. Standing the block 
on end, drill a 0.201" hole into the 0.5" x 
0.5" block end, keeping the hole centered in 
relation to the block. Drill into each end of the 
block until the drill bit is visible through the 
previously-drilled 7/32" and 9/32" holes. 
Tap the two end holes for a l/4"-20 thread. 
Two l/4"-20 bolts will be used for setscrews 
to attach the shorting bar between the gamma 
match and the driven element. 

Assembly 

The Arrow Antenna is now ready for as¬ 
sembly. Place the threaded end through the 
11/64" hole in the boom and screw on the 
other half of the element. (See Figure 4 for 
the correct placement of the elements). Con¬ 
tinue down the boom, installing the rest of the 
elements. Screw the bulkhead connector onto 
the gamma match, then screw one of the 
panel nuts flush to the gamma match. Now 
insert this assembly through the 5/8" hole 
forward of the driven element, tightening it in 
place with the bulkhead panel nut. Attach the 
shorting bar over the end of the driven ele¬ 
ment that is parallel to the gamma match. 
Slide the bar along the element until you 
reach the end of the gamma match, and slide 
the shorting bar onto the end of the gamma 
match. Using the 1" x 1/4-20 bolts, fasten the 
shorting bar so that it is flush with the end of 
the gamma match. Connect the coax to the 
other end of the bulkhead connector. Mast- 
mount your antenna and route your coax so 











Figure 5. Two alternatives for the gamma match shorting bar. 


that it is close to the boom and mast. You are 
now ready to test and tune your antenna. 

Testing and Tuning 

The antenna is tuned by sliding the outer 
brass tube out and moving the shorting bar 
along the gamma match assembly and test for 
the best SWR. In our experience, the antenna 
should be within acceptable limits of < 1.3:1, Figure 4. The 

if the assembly has been constructed careful- overall dimensions 
ly. Our antennas have all tuned to an SWR of of the completed 

1.1:1 at 146.520 MHz. Arrow Antenna. 



Disassemble the antenna and screw the ele¬ 
ment pairs together. Install one of the 1-1/4" 
crutch tips onto one end of the boom. Insert 
the bundle of the four element pairs into the 
boom. Drop in the gamma match and short¬ 
ing bar. Install the second crutch tip, and 
you’re ready to go portable. 

NOTE: For permanent installation, I rec¬ 
ommend that star washers be installed when 
attaching the elements to the boom. The addi¬ 
tion of star washers should keep the elements 
from vibrating loose. Normal care should be 
taken to weatherproof your antenna. Seal the 
coax connection and the end of the gamma 
match assembly. 

We Won a Respectable Second Place 

I entered the antenna in the 1991 Dayton 
Hamvention VHF antenna competition. A1 
N0IMW and I both wondered how the Arrow 
Antenna would measure up. We were not 
disappointed with the results; in the home¬ 
brew category, the antenna measured 6.1 dB 
gain over the reference dipole used for test¬ 
ing. 

The winning antenna was 35' long with 19 
elements and 14.3 dB gain over the reference 
dipole. A1 and I will be looking forward to 
Dayton ’92. We will be ready to compete 
again. 

I was fortunate to have John Wood KC0WA 
as my mento*" for antenna construction. 
Because of John’s encouragement and 
help during our antenna experimentation, 
the Arrow Antenna evolved to its present 
form. IQ 


You may contact Mike Walker KA0VFF. at 
3816Ash Avenue, Loveland CO 80538. 



The Arrow Antenna I 

Specifications Configuration 

Yagi 


Number of elements 

4 


Matching System 

Gamma 


Boom Diameter 

1" square, aluminum 


Boom Length 

4' Element Material 7075 aluminum 



(Arrow Shafts) 

Gain 

Measured (forward) 

6.1 dB over reference dipole 



(estimated over 9 dBi) 


Measured (front-to-back) 

10.1 dB 

Note 

for direction finding: This makes the signal peak directly off the front and the deepest 

null directly off the back of the antenna. 


Special Features Portable 

All antenna hardware fits inside the boom 



for storage or transport. 


Assembly time 

Less than two minutes 


Weight 

24 oz. 


Bandwidth 

4 MHz (144-148) 


SWR over band width 

<1.5:1 


SWR at 146.52 

<1.1:1 


Parts List 

1 

1" X1" X 48" piece of square alumini 

m tubing (NOTE: The wall thickness of our 


square tubing was 0.0625" allowing 

js to pack all the antenna hardware inside 


the boom.) 


8 

Aluminum arrows >20" in length, and approximately 9/32" in diameter 

1 

2" PL259 bulkhead connector w/panel nuts 

1 

Solderless PL259 Radio Shack #278-196 

1 

Male PL259 90-degree connector (optional), Radio Shack #278-199 

1 

6" X 0.080" diameter brass rod 


1 

7-1/2" X 0.080" I.D. X 0.175" O.D. plastic tube 

1 

6" X 0.180" X 0.240" O.D. brass tube 


2 

1-1/8" diameter rubber crutch tips 


4 

#8-32 X 2-1/2" pieces of threaded rod 


2 

1/4"-20x1" bolts 


1 

0.5" X 0.5" X1.5" aluminum bar 


The Arrow Antenna is available ready-made for $65 plus $5 postage and handling. Send a 

check c 

r money order to Mike Walker KA0VFF at 3816 Ash Avenue, Loveland CO 80538. 

Telephone: (303) 669-2697. 

1 
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Number 5 on your Feedback card 


The ‘‘Plumber’s 
Delight” Antenna 

A new look for the J-pole! 


T here have been many articles published 
over the years on J-pole antennas. Each 
design seems to be somewhat different from 
the next. I have always been interested in 
J-poles for their simplicity, their gain, and 
their ability to work independent of a ground 
plane. I have constructed nearly every design 
I have seen, with the exception of the few 
dual-band versions which have been pub¬ 
lished. I have always shied away from those 
because of the relative complexity of the 
homemade matching capacitors and other 
matching schemes described. I prefer things 
to be simple. Yet the dual-band idea was 
intriguing, and I thought that if two bands 
were possible, why not three? 

I set out on a design (or more properly, 
tinkering) adventure to build a triband J-pole 
which met these requirements; 

1. It must be built from cheap parts which 
are easily obtainable in virtually any town. 

2. It must not require any special tools or 
test equipment to build. 

3. It must be so simple in design that even 
the laziest of home-brewers (like me) will not 
hesitate to build one and get it on the air. 

A Quest Fulfilled 

It looks like an organ pipe cactus is grow¬ 
ing on the roof of my shack, but I don’t care 
because the performance-to-cost ratio is most 
gratifying. It exhibits a built-in triplexer ef¬ 
fect, in that I can do any conceivable combi¬ 
nation of simultaneous transmitting and re¬ 
ceiving on my three rigs without having any 
rig interfere with the normal operation of 
another one. There is no transmitter power 
bleed-over from one feedline to any of the 
others. 

For example, transmitting 30 watts on 440 
MHz will not open the squelch on my 2 meter 
rig, nor interfere with the simultaneous re¬ 
ception of the local 2 meter repeater. While I 
have no real scientific means of measuring 
gain, I can tell you that from my QTH in Baja 
California, I am able to get into the repeaters 
on Mt. Palomar Q5 with only 100 mW of 
transmitter power on all three bands. These 
repeaters are about 90 miles from my QTH. 
Using a quarter-wave ground plane antenna 
and 1 watt transmitted power into the same 
group of repeaters, I received a Q3 signal 
report on 2 meters and was unable to access 
the 1.25 meter and 70cm machines. 
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by Eric R. Johnson KB6EPO 


Let’s Build It 

A trip to your local hardware store will 
provide everything you need for this project. 
The antenna is built from 1/2" copper water 
pipe and fittings. You’ll need about 8 feet of 
pipe, so a 10-foot length will do nicely. 
You’ll also need three “T” fittings, three 
male-to-female 90 degree elbow fittings, and 
one reducing fitting. 

The reducing fitting is the means by which I 
mounted my antenna. More on that topic 
later. Right now, let’s play plumber! Figure 1 
shows the overall view of the complete anten¬ 
na. The top stub is for the 70cm band, the 
center one for the 1.25 meter band, and the 
bottom one for the 2 meter band. The 70cm 
section should be made first. 

Cut the pipe so that when the pieces are 
assembled, as in Figure 2, the overall dimen¬ 
sions will be true. For the 70cm section only, 
it will be necessary to cut a small amount off 
of both the “T” and the male end of the 
elbow in order to obtain the small 0.375" gap 
required. 

Lay the assembly down on a flat surface 
and align the pieces, then dimple at the places 
marked “X” in Figure 2. I used a 16 penny 
nail and a large rock for this task. You may 
want to use a small ball peen hammer if you 
have one handy. Now use a propane torch to 
solder everything together. Be careful not to 
use too much solder or else you’ll have the 
same problem I did the first time. The excess 
solder will get into the as-yet-unused end of 
the “T,” and you’ll have a devil of a time 
getting it cleaned out! 

In the same manner cut, fit, dimple and 
solder the pipe for the 1.25 meter stub. This 
stub will be 180 degrees away from the 70cm 
stub. Now do the 2 meter section. This stub 
will be 180 degrees away from the 1.25 meter 
stub, and directly below the 70cm stub. Fi¬ 
nally, take any pipe you have left and solder it 
into the unused end of the 2 meter “T. ” This 
is where you will attach the antenna 
to its mount. 

Putting It in the Sky 

I soldered a reducing fitting to 
the bottom of my antenna to 
provide a means of mounting it. 

The copper fitting has a 3/4" fe¬ 
male pipe thread on one end, and a 
1/2" female slip-fit on the other 


end. This fitting is depicted in Figure 1. Since 
3/4" galvanized thin-walled electrical con¬ 
duit is cheaper than copper, I used a 10-foot 
section of that for a mounting pole. 

A male-threaded fitting is available for the 
conduit, which allows it to screw into the 
bottom of my copper antenna. The conduit is 
clamped to the side of my shack near the roof 
peak. The whole conduit/copper antenna as¬ 
sembly stands by itself unguyed, and is quite 
sturdy. You may think of a different way to 
mount the antenna at your location, and so 
may not need the reducing fitting. Automo¬ 
tive hose clamps, to hold the antenna to the 
top of an existing mast, is one possibility that 
comes to mind. 

There is no need for a ground plane or even 
a grounding wire. The antenna will work the 
same with or without them. From a safety 
standpoint, however, it is a good idea to 
ground the antenna. 

To ensure a wobble-free 2 meter stub, I 
used a scrap of 1/4" thick Plexiglas™ roughly 
2" square, close to the top of the stub, as a 
brace. I drilled holes through the Plexiglas 
and pipe, and used two 6-32 screws on the 
stub and two more on the central mast to hold 
the brace in place. This probably wasn’t nec¬ 
essary, but I had the material lying around, so 
what the heck! The other two stubs are most 
definitely sturdy enough on their own. 

Connecting The Feedlines 

The antenna has three feedlines, one for 
each band. The feedlines should be a small 
diameter 50 ohm coaxial cable, such as RG- 
58, RG-223, or mini RG-8. I used RG-223, 
which is a double-shielded cable. Connect the 
feedlines to their respective elements as 
shown in Figure 2. Note that all shields con¬ 
nect to the mast, and all center conductors 
connect to the stubs. The distance above the 
bottom of the “J” to connect the coax is given 
by dimension “F” in the table. 

Continued on page 50 



2m 

1.25m 

70cm 

R(in) = 8370/F(MHz) 

57.375 

37,375 

18.875 

S(in) = 2787/F(MHz) 

19.125 

12.500 

6.250 

G(in) = 165/F(MHz) 

1.250 

.750 

.375 

F(in) = 345/F(MHz) 

2.500 

1.500 

.750 

R = radiator; S = stub; G = gap; F = feedpoint. | 



Number 6 on your Feedback card 


The Flower Pot Special 

Plant your antenna! 

by David Cassidy NIGPH 


The Hidden Antenna Dilemma 

People who live in apartments or condos 
are constantly searching for new ways to get 
out an HF signal. There are several ways to 
solve this problem, if the landlord is willing 
to let you string wires outside the building, 
but more often than not the problem is simply 
that no antennas are allowed. .. period. 

The typical suggestions for “invisible” an¬ 
tennas are usually not very invisible, espe¬ 
cially over a period of time. An HF vertical 
disguised as a flagpole is pretty good, if you 
own the space (including the space for under¬ 
ground radials) and are allowed to erect the 
flagpole. Magnet wire antennas work fairly 
well, but it’s only a matter of time before the 
feedline is discovered—and then not only do 
you have to take the antenna down but you 
risk the wrath of your landlord. Indoor anten¬ 
nas are truly invisible to the outside world, 
but you’re bathing yourself (and your neigh¬ 
bors) in potentially harmful RF radiation, not 
to mention the TVI problems incurred. Roll¬ 
up antennas are OK, but very few locations 
can accommodate them, and it’s a nuisance to 
have to erect your antenna every time you 
want to check out band activity. 

What we really need is a truly invisible 
antenna, one that can stand up to long-term 
scrutiny and still allow for easy operation 
with a decent signal. 

Flower Power 

With the abundance of high-quality mobile 
antennas available, all that is needed for a 
decent HF signal is a mounting arrange¬ 
ment. . .and a clever disguise. Enter the 
Flower Pot Special—the clandestine antenna 
mount that even the KGB would be proud of! 

The solution proposed here will be of spe¬ 
cial interest to hams who have the most diffi¬ 
culty in getting on HF—city dwellers. Al¬ 
though this arrangement can be set up in the 
corner of a room, if you have access to a 
balcony (especially a balcony on a high 
floor), you’ll be amazed at the results this 
invisible antenna can produce. If you’re stuck 
on the ground floor don’t worry. I’ve seen 
ground-mounted flower pots work Eurof>e 
consistently when the band is open. 

Take a look at the photos; the flower pot 
antenna mount is almost self-explanatory. 
The photo shows a Flower Pot Special that 
was put together by Don Arnold WD4FSY of 
Outbacker Antenna Sales. Don is the one who 
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Photo A. The Flower Pot Special. 


actually came up with this unique arrange¬ 
ment, and he uses the Flower Pot Special to 
demonstrate the Outbacker all-band HF an¬ 
tennas at hamfests. The Outbacker is espe¬ 
cially suited for operating from an apartment 
or condo because it offers multiband capabili¬ 
ties from a single element—all you have to do 
to change bands is plug the wire that wraps 
the antenna into the appropriate plug on the 
antenna—but as long as you match the mount 
to the type of antenna you’re using, the Flow¬ 
er Pot Special will work with any type of 
mobile antenna. 

Construction 

To build the Flower Pot Special you will 
need: 

•1 flower pot. The one in the photo is 9" tall 
and 10" across at the top. 

•1 metal junction box. These are used to 
mount AC outlets in your walls. They are 
usually covered with knock-out plugs for 
running wire through. If you can’t find one 
that has a hole in the center, you’ll have to 
drill a hole to accommodate your antenna 
mount. 

•4' of 3" copper foil. If you can’t find this at 
your local hardware store, you can get it at 
Ham Radio Outlet. The stock number is 
GW0065, and you can get 50 feet for less than 


30 bucks. Don’t worry, you won’t have too 
much. You’ll use most of the roll for your 
ground plane. 

• 1 roof-mount assembly. This is the kind of 
mount you install by drilling a hole in the roof 
of your car. Mine has a standard 3/8 x 24 
thread mount. 

•3' RG-58 coax, wired with appropriate con¬ 
nectors. One end of this will be attached di¬ 
rectly to your mount, just as if you were 
installing it on your car. 

• 1 bag (8-lOlbs.) of anchor cement. You can 
get this at a hardware store or home center. It 
sets up in about 10 minutes, and is less brittle 
than normal cement. 

The first thing you want to do is cut four 
slits in the bottom of your pot. The slits 
should be long enough to allow the copper 
foil to pass through (about 4"), and far 
enough from the sides so you can totally hide 
the ground plane (if necessary). One to two 
inches should be sufficient. 

Next, prepare your mount. Punch out or 
drill a hole in the center of your junction box. 
Cut your copper foil into two 2' sections, 
cross them over the hole in your junction box, 
poke a hole in the copper foil and fasten the 
antenna mount to the junction box according 
to the manufacturer’s instructions (with the 
crossed foil/junction box taking the place of 
the car roof). 

Snake one end of your coax through one of 
the slits in your flower pot. (If ultimate dis- 
guisability is not a factor, you can drill a hole 
in the side of the pot at the bottom to let the 
coax through. Passing the coax through one 
of the bottom slits will allow you to hide the 
feedline under the carpet, behind other potted 
plants, etc.) Attach the coax to your mount 
according to the manufacturer’s instructions 
(some mounts are hard-wired, others require 
a PL-259 or other connector). 

Place the junction box/antenna mount in¬ 
side the pot, and snake the copper foil out 
through the four slits cut in the bottom. Re¬ 
member, the mount will be elevated 2"-3" 
from the bottom of the pot, so don’t pull the 
foil too tight. Once you’re happy with the 
placement, tape up the holes with duct tape so 
the cement won’t pour out. 

Attach your antenna to the mount, then 
pour in your pre-mixed cement. Pull the 
mount up as you pour so that you don’t cover 
it up with cement. Keep pouring until the pot 
is about half full of cement and make sure the 
mount is sufficiently submerged. Shake the 





The only 
Coax 
Protector 
that works 
for Lightning 
and EMP... 


...on ALL 
your 
equipment 

Did you know that DC 
continuity lightning arrest¬ 
ors don’t work on: Receiv¬ 
ers, Cavities (Shunt Fed), 
and isoiators? 

• For Coax 50, 75 and 93 
ohm systems to 6.0 GHz. 

• For Telephone, current 
loop, RS-232 and T-1. 

• For 120, 240 and 480 VAC 
single and three phase 
powerline. 

For these and any of our other 
1500 protectors and 
grounding systems contact 

^FolyPhaser^ 

J CORPORATION 
P. O. Box 9000 
Minden, NV 89423-9000 
(800)325-7170 
(702)782-2511 
FAX; (702) 782-4476 


Photo B. Junction box, copperfoil and antenna mount assembled and ready for ' ‘planting. ’ 


pot back and forth to make sure there are no 
air pockets, then hold the antenna vertical 
for five to 10 minutes until the anchor ce¬ 
ment firms up. 

Your Flower Pot Special is now com¬ 
plete. As soon as the cement thoroughly 
dries you are ready to hide your handiwork. 

Camouflage 

Once the cement is dry, you can attach 
your antenna to the mount and conceal it 
with plastic greenery. If you check out 
florists, home centers and craft shops, you 
will find a vast array of amazingly real- 
looking plants. The only caveat here is: 
Make sure that the fake plants you use to 
disguise your antenna are not built around a 
wire core. This will play havoc with your 
antenna’s SWR and signal. You should be 
sure to only use non-conductive materials to 
disguise your antenna. While you’re pick¬ 
ing up your disguise plants, be sure to get a 
bag of spaghum moss or wood chips to 
cover and conceal the cement. With enough 
greenery, even your ham friends won’t rec¬ 
ognize your home decoration as an antenna. 

Grounding 

The reason you went through all the trou¬ 
ble to install that copper foil is that this 
antenna absolutely must have a ground 
plane. If you want to prove this for yourself, 
hold a fluorescent tube near the antenna 
while transmitting a carrier. With the pot 
resting on a ground plane, the tube will light 
brightly. Lift the flower pot off of the 
ground plane and the light will immediately 
go out. Remember, the antenna you’re in¬ 
stalling is designed to use a car body as a 
ground, so you must provide an equivalent 
or you won’t get out any kind of a signal. 

There are many possible ways to provide 
a ground plane for your flower pot, all of 
them dependent on where the antenna will 
be placed. If you arc going to place the 
disguised antenna in a comer of an apart¬ 
ment balcony, look for a metal railing to 
attach to the copper ground strips. If noth¬ 
ing else is available, you could run a length 


of the copper tape around the balcony. If 
you are going to leave the flower pot in¬ 
doors (grouped with other plants, you’ll 
soon have to remind yourself that it’s an 
antenna), you could run copper foil and 
transmission line under the carpet or behind 
the baseboard. With a little time and imagi¬ 
nation, the flower pot can be installed so 
that it is totally undetectable. 

You need a total of five to six square feet 
of copper foil to provide an adequate substi¬ 
tute for a car body. Really put some thought 
into how you can provide a ground plane, 
and it will pay off with a better signal. 

With Power Conies Responsibility 

It is important for those hams who are 
forced to operate from apartments or con¬ 
dos to remember that just because they have 
come up with an ingenious way to conceal 
their antenna, it is all for naught if every 
telephone, stereo and television in the 
building makes weird noises each time you 
transmit. You could probably hide the fact 
that it is you who is causing all the interfer¬ 
ence, but sooner or later you will be discov¬ 
ered as the culprit. Not only will that make 
you very few friends, but it will give all of 
your neighbors a bad impression of amateur 
radio forever. 

I’m not suggesting that you advertise that 
you are operating a ham station from the 
14th floor, but for the sake of hams every¬ 
where, make sure that you are acting as a 
responsible amateur as well as a good 
neighbor. 

I’d appreciate hearing from anyone who 
decides to build a Flower Pot Special. I’m 
sure many of you will see other ways of 
putting together a similar antenna mount. 
I’d like to hear about your results, and any 
ways to improve the basic construction 
methods given here. 

Good luck, and happy planting! Q 

David Cassidy N1GPH is the associate pub¬ 
lisher of 13 Amateur Radio Today. He can 
be reached at the offices of 13 , Forest Road, 
Hancock, NH. 03449-0278. 
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Number 7 on your Feedback card 



The Rock 
Bender QRP Transmitter 





Win QSOs and influence crystals. 


by Randy Henderson WI5W 


I f you want a simple way to generate stable 
signals, a crystal oscillator will do nicely. 
The only problem is, you have one available 
frequency per crystal. This transmitter will 
“bend” the frequency of your “rock” 
(quartz crystal) to create a tunable oscillator. 

The “Rock Bender” features two stages, 
an oscillator and a power amplifier. The tun¬ 
ing range varies with individual crystals. 
Various 7 MHz crystals will allow 6 to 20 
kHz of tuning range. The version shown here 
has an output power of 3 watts into a 50 ohm 
load. A slight modification allows output lev¬ 
els of 10 watts or greater. It is extremely 
tolerant of mismatched loads. 

Construction 

The circuit board is double-sided. One side 
is a conventional etched pattern, shown in 
Figure 1. The other side is a solid copper 
ground plane, except where holes are drilled 
for component leads. All ground connections 
are soldered on this side. If you are making 
your board from the pattern, many methods 
can be used to form the resist paths. These 
include: tape, resist pen, and photo resist. See 
the construction chapter in recent versions of 
the ARRL Handbook to learn more about such 
techniques. Enamel spray paint is an easy 
way to cover the ground plane. 

All components mount on the ground plane 
side (see Photo B). Only grounded leads are 
soldered to the ground plane. All other leads 
pass through the ground plane to the etched 
side of the board. They must not make contact 
with the ground plane. To prevent accidental 
contact, countersink the ground plane at the 
holes indicated as ungrounded in Figure 2. 
Use a substantially larger bit for countersink¬ 
ing than the component lead hole (1/4" to 
1/2"). Light pressure on the drill will clear 
away copper from the periphery of the holes 
(see Photo C). 

Place the components as shown in Figure 
2. Q2, the IRF511 output transistor, should 
be mounted close to the board with short 
leads, as well as C8.1 leave conductive foam, 
aluminum foil, or wire, on the leads of Q2 
until all of the board components are soldered 
in place. Shorting the leads together protects 
against damage from static electric charges 
and soldering iron leakage. Don’t forget to 
remove the short before applying power. All 
other components should have reasonably 
short leads. Q2, L4 and the crystal socket will 
need larger holes and countersunk areas. 


The variable capacitor C2 does not solder 
directly to the board. Use a short, stiff wire 
jumper to connect the stator plates (see Photo 
D). Most defunct AM broadcast receivers 
have small polyethylene film variable capaci¬ 
tors suitable for C2. To my knowledge, all 
use metric-sized screws. Many have internal¬ 
ly threaded shaft ends. I find that some rubber 
cabinet feet make suitable knobs when the 
original is not available. Use care when 
mounting variable capacitors. Do not run the 
screws in far enough to damage the plates. 
Use washers, spacers or shorter screws. If 
necessary, shorten 
the screw and repair 
the threaded end. 

L4 is made of22- 
18 AWG solid cop¬ 
per wire. Enamel 
insulation is prefer¬ 
able, but not essen¬ 
tial. Wind four 
turns over a 3/4- 
inch-long PVC pipe 
section. The size of 
pipe used for the 
coil form is known 
as “1/2-inch.’’ 

This is a convention 
used by the plumb¬ 
ing industry and is 
not the actual out- 


Photo A. This well-dressed Rock Bender 
sports a black-and-gray cabinet from Mouser 
Electronics (part number 4OUB101). The key 
jack is near the lower left corner of the front 
panel. The tuning knob is a black rubber 
cabinet foot. 


side diameter. The 
outside diameter is 
approximately 0.84 
inches. The length 
of the winding is 
about 1/2 inch. Do 
not secure or ce¬ 
ment the turns in 
place at this stage of 
construction. 

The mounting 
holes for the circuit 
board are not shown 
in the layout. Place 
mounting holes as 
you wish, but do not 
allow supports to 
short or ground 
conductors on the 
etched side of the 
board. 

Although Figure 
3 doesn’t show a 
fiise, some type of 


Photo B. Rock Bender au naturel. The board is mounted on a clear piece 
of Plexiglas^. The PL-259 antenna connector is wired to the board via 
RG-158 miniature coax. A key jack is at lower left. 


Photo C Countersunk 
holes on the ground 
plane provide safe 
passage for component 
leads without 
disturbing printed 
circuit paths on the 
other side. 


22 73 Amateur Radio Today • April, 1992 






CIRCLE 194 ON READER SERVICE CARD 


24 73 Amateur Radio Today • April, 1992 


current limiting device should be used to pro¬ 
tect the transmitter. If your power source 
does not include a fuse, circuit breaker, or 
active current limiter, wire one into the posi¬ 
tive supply line. A 3/4 or 1-A rating is suit¬ 
able for the 3 watt output level. 

The jumper shown in Figure 2 must be 
connected for oscillator keying. It does not 
connect to ground. 

Connectors are needed for the antenna, the 
key and the power source. If you’re an inex¬ 
perienced builder, bring these accessories to 
the parts store to simplify finding the match¬ 
ing connector. 

Circuit Description 

Figure 3 shows Q1 in a modified Colpitts 

oscillator configura- _ 

tion driving Q2. The 

output of Q2 is fd- ^ 

tered and undergoes ^ 

an impedance trans- O 

formation before I 

reaching the antenna 

terminal. This dual _ 

function is per- ^ _ 

formed by a pi net- 

work consisting of ^ ■ 

Cll,C12andL4. 11 ^ 

Keying is accom- D 

plished by providing 0^0 

a ground path for the O 

emitter of Q1 and the - 

source of Q2. No Figure 1. Vie isolated pa 
keying transistor is ground connections. Th 
used. reminder for soldering ti 

You may want to - 

experiment with op¬ 
erating the oscillator 

continuously. This #—, 0 . 

often provides im- 

proved keying char- Q 

acteristics when l 3 (Q 

you’re trying to 

stretch the tuning S ^ 

range. Use a small I 'po 

heat sink on Ql. '■‘j 

The oscillator keys | ^ 

satisfactorily with ant-, 

moderate tuning lim- 

its. Those of you 

“bent” on extending ' ■ 

the limits may find 

help in reducing _ 

chirp by eliminating Figure 2. This is a view 
the jumper. Install a solid copper ground pla 
switch between the from this side. Opencirc 
free end of R3 and ground plane to the etc! 
ground. plane at those locations. 

What determines 



Photo D. A mounting bracket fabricated from 
a wire paper clip supports C2. Ground con¬ 
nections for Cl and C5 are visible. Hand 
capacity affects the frequency slightly when 
C2 is mounted this way. 


-j A 

o ROCK BENDER W 

Figure 1. Vie isolated pads with no traces connected show the location of 
ground connections. These can be drilled or simply used as a visual 
reminder for soldering to the ground plane. 


oVff I ^ 




■i:,o 
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Figure 2. This is a view of the component side. It is also the side of the 
solid copper ground plane. The etched pattern is underneath, invisible 
from this side. Open circles mark component leads that pass through the 
ground plane to the etched side of the board. Countersink the ground 
plane at those locations. 


the tuning range for a particular crystal? 
LI has, by far, the largest effect. The opti¬ 
mum value for LI depends greatly on the type 
of crystal used. With most FT-243 crystals. 
18 to 20 fiH works well. HC -6 and HC-18 
types seem to need more inductance. 
I used a total of 38 [iH with one HC -6 crystal 
to obtain 10 kHz of tuning range. Some 
builders report 20 kHz of shift using old mili- 
tary/govemment surplus crystals with very 
large holders. 

The value of LI affects tuning in a very 


non-linear manner. Substituting a 15 |iH in¬ 
ductor in place of an 18 |iH inductor may 
reduce the available tuning range by 
80 percent. If LI is too large, the oscillator 
will usually malfunction in one of two ways. 
It may lose most or all of the tuning range. 
In this case, oscillation may take place at a 
frequency very close to the value marked 
on the crystal holder. Oscillation can also 
take place at frequencies several hundred 
kHz away from the marked frequency. You 
certainly don’t want to operate the trans- 










Figure 4. a) Use dissimilar power connectors 
for the 24 volt and 12 volt bus or one 3-pin 
connector keyed to plug in only one way. This 
will preclude accidentally swapping power 
sources, b) Two 12 volt batteries in series. 
Remember to use a fuse on both positive leads 
to the transmitter. About 200 mA for the 12 
volt tap and 750 mA for the 24 volt lead. 



0.0, ^ 







; ^ 


Figure 5. This circuit samples RF voltage 
across the load. A DC voltage appears at the 
meter terminals. The RMS value is approxi¬ 
mately 0. 707 X peak. If R is the load resis¬ 
tance and 'E is the voltage indicated by the DC 
voltmeter, then power = (0.707E'^)/R. Dl is 
an RF or high-speed switching type of diode. 
A 1N34A germanium or 1N914 silicon will 
work. If you first subtract the characteristic 
voltage drop from E, the calculation is more 
accurate. Use 0.4 volts for germanium or hot 
carrier diodes and 0. 7 volts for silicone. The 
10k ohm resistor loads the RF choke to elimi¬ 
nate erroneous readings caused by parallel 
resonance effects. 
mitter out of the band. 

A low-Q inductor seems to work best at L1. 
High-Q toroidal inductors are often unsatis¬ 
factory. Decreasing the Q and the crystal 
current even more by using R6 often im¬ 
proves keying characteristics. The largest 
value I’ve used is 47 ohms for FT-243 crys¬ 
tals. The lowest value is zero ohms. Small, 
low-Q, low current, high DC resistance, 
molded chokes are a good choice for LI. The 
best configuration for LI is often two or three 


molded chokes in series. For instance, you 
might use two chokes of 9.1 (iH each, for a 
total of 18.2 |iH. 

C2 is the tuning control for actual on-the- 
air operation. Using a larger value variable 
capacitor may provide increased tuning range 
in some transmitters. 

Component values for the rest of the trans¬ 
mitter are not so dependent on crystal Yl. 
Potentiometer R5 sets the gate bias voltage 
for output transistor Q2. R4 acts as a 
“swamping” resistor. In other words, it 
loads the gate circuit of Q2 to stabilize the 
output stage and prevent parasitic oscilla¬ 
tions. It also helps establish a stable load for 
the oscillator. 

If you need a bit more output power, here’s 
how. The output transistor, Q2, works very 
well with a 24 volt DC supply. At this 
voltage, Q2 needs a larger heat sink with a 
few square inches of surface area. An alu¬ 
minum chassis can be used by mounting Q2 
upside down (on the etched side of the board) 
and thermally coupling to Q2 with a mica 
insulating washer covered with heat-sink 
compound. The gate bias voltage will need to 
be lower (adjust R5). At 7 MHz, 10 watts of 
output power is available. 

Wait! Don’t rush to the nearest 24 volt 
supply. The transmitter absolutely will not 
tolerate a 24 volt DC supply to Q1. The drive 
level (RF voltage) is so high that it punctures 
the gate insulation, destroying Q2 instantly. 
L5 is a decoupling choke for the oscillator 
supply. By removing L5, you can operate the 
oscillator at 12 to 14 volts and supply 24 volts 
to the IRF511 amplifier (see Figure 4a). 

Crystal Yl operates in the fundamental 
mode in this circuit. Overtone cut crystals 
also operate in the fundamental mode. At 
present, there are sources of very inexpen¬ 
sive fundamental mode 7 MHz crystals. For 
this reason, development of the transmitter 
was concentrated on the 40 meter band. This 
transmitter also works on 14 MHz by chang¬ 
ing a few component values. Reduce C4 and 
C5 by half. Change Cl 1 and C12 to 910 pF. 
Change L4 to 0.24 piH. This is for a supply 
voltage of 13.5, 2 watts output and a network 
Q of 4 (including transistor output capaci¬ 
tance). You can achieve initial operation (and 
very little tuning range) by using a jumper in 



$ 39/1000 

plus $3.75 Shipping in U.S. 


★ RAISED PRINTED ★ 
BEAUTIFUL, GLOSSY INK 


Thought you couldn’t afford really good 
QSLs? These high quality RAISED 
PRINTED cards can be In your hands for 
only 4c each! Your choice of 4 colors of 67 
lb. bristol stock: Gray, Yellow, Blue, Ivory. 
We print in blue ink in the format shown. If 
you don’t want the state outline, we can 
remove it and make the callsign larger to 
balance the card. NO EXTRA CHARGE 
for ARRL logo, or extra wording if we have 
the room. Order with confidence, these 
are the best value in Ham Radio today! 
Your satisfaction is guaranteed. Send 
your check or call us if you have Master- 
Card or Visa. 

Need a custom card? Call (318) 443-7261. 



DENNIS 

WASQMM 

NETWORK 
QSL CARDS 


P.O. Box 13200. Dept. 73 
Alexandria. LA 71315-3200 
(318) 443-7261 or FAX your order to: 
(318)445-9940 
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place of LI. With the optimum value for 
LI, the tuning range will be much greater 
than the 40 meter version. Output power 
is less. Operation on other bands should be 
possible. Certainly, 30 meters is a prime 
candidate. 

Initial Checkout 

Before applying power to the transmit¬ 
ter, you should make a thorough visual in¬ 
spection. Check for solder bridges, poor 
solder connections, melted wire insulation 
and component leads touching other con¬ 
ductors. Double-check all connections to 
make sure they agree with the schematic 
diagram. 

To adjust the transmitter, you will need a 
dummy antenna and some way to measure 
output power. A 47 ohm, 2 watt, carbon- 
composition resistor can be used in lieu of a 
standard dummy load for the 3 watt version. 
Just check it occasionally to make sure it’s not 
getting too hot. If you don’t have a wattmeter 
for this power level, see Figure 5. 

The wiper of R5 should be rotated all the 
way toward the grounded leg. You can check 
this with an ohmmeter. Next, plug in a key. 
Make sure it can handle the current if it’s an 
electronic keyer. Keying current is a hefty 
500 to 600 mA at 13.5 volts. 

The last step before key-down testing is to 
connect a 12 to 14 volt DC power source. 
With C2 at midrange, key the transmitter. 
The grounded wiper of R5 sets the gate bias 
voltage to zero and the output level will be 
very low. It should be less than 1/2 watt, 
possibly less than 100 milliwatts, depending 
on the supply voltage. Find the transmitter 
signal with your receiver. If you can’t find the 
signal, LI may be too large. C2 should shift 
the frequency over a range of at least 5 or 6 
kHz. If not, LI is too small. A very few 
FT-243- style crystals may refuse to oscillate 
if their activity is on the sluggish side. At the 
risk of sounding like an advocate of crystal 
abuse, I have found that a sharp blow from a 
pencil or similar object brings them to life. 
Once so “enlightened,” they work perfectly 
until disturbed. I suppose the spring-loaded 



Figure 8. When you key the relay, it keys the 
transmitter. An optional electrolytic capaci¬ 
tor will provide semi break-in keying. Try 100 
to 500 [jF. Transmitter output occurs after 
relay contact is made and ceases before con¬ 
tact is broken. Another set of contacts or 
another relay can be used for gain reduction 
or muting at the receiver. K is a 12-volt relay 
to be operated from the 12-volt transmitter 
supply. 
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nature of the holder may be responsible for 
this behavior. 

If everything is okay, slowly rotate R5. 
Stop rotation when the output level reaches 
about 2.5 watts. The only other adjustment 
needed is to tune L4. Do this by spreading or 
compressing the winding. The output should 
peak at some point. Adjust R5 for an output 
level of 3 watts. Re-check L4 and cement the 
winding in a few places. 

Refinements and Options 

If you have never used a separate transmit¬ 
ter and receiver before, you have some deci¬ 
sions to make. If you hook this transmitter to 
your antenna, how do you get incoming 
signals to the receiver? One way is to use a 
separate antenna. Most modern HF receiv¬ 
ers (and transceivers) receive reasonably 
well with a few feet of wire strung up 
around the shack. Try to keep the receiving 
antenna away from the transmitter feedline 
and antenna. To use a single antenna with a 
manual TR (transmit/receive) switch, see 
Figure 6. A W7EL-style electronic antenna 
switch is shown in Figure 7. (See: R. Lewal- 
len, “The Optimized QRP Transceiver,” 
QST, August 1980, pp. 14-19.) Automatic 
antenna switching is performed by a relay in 
Figure 8. 

Operation 

The frequency marked on an FT-243 hold¬ 
er is the approximate upper tuning limit. 
The tuning range is downward from that 
point. Keep this in mind when ordering crys¬ 
tals. Smaller crystals (HC-6, HC-18) may 
tune up to 1 kHz higher than the marked 
frequency. 

It’s nice to move around the band and 
answer other stations when using low pow¬ 
er instead of being “rock-bound.” Once 
you find their signal, how do you get your 
transmitter there? Calibrating the dial helps, 
but only for approximate tuning. Unfortu¬ 
nately, the calibration be¬ 
comes invalid if you plug in a 
different crystal. Simply press 
the key and turn the tuning 
knob, but not on the air. Use a 
dummy antenna and match the 
beat note by listening to your 
receiver. When the other sta¬ 
tion finishes calling CQ, 
switch to the antenna and 
reply. 

I have attempted to make 
this transmitter as useful as 
possible, considering the lim¬ 
ited number of parts and the 
circuit simplicity. I would like 
to thank John Carter W5LGO 
for providing a great deal of assistance in the 
circuit design, board layout, board fabrica¬ 
tion, testing and parts procurement. Circuit 
board kits and bare boards are available from 
John at 1620 S.E. 24, Norman OK 73071. 
Bare boards are $7.50. Kits with a crystal are 
$39. Thanks also goes to intrepid Oklahoma 
area amateurs who served as guinea pigs by 
providing feedback about construction and 
operation. 



throw toggle switch can make life with a Rock 
Bender more pleasant. At A, antenna switch¬ 
ing is accomplished by SI A. Amplifier keying 
is used. The oscillator is turned on by SIB in 
the transmit position. A keyed oscillator is 
used at B and a dummy load is automatically 
switched in during receive. This allows you to 
press the key and spot the transmitter without 
putting a signal on the air. C shows how SIB 
could also be used to reduce receiver gain. 
You can have a more pleasant sounding and 
accurate representation of the transmitted 
signal if receiver overload is minimized in this 
manner. Where and how you connect SIB will 
depend on the receiver being used. 


The pride and satisfaction of telling another 
operator, “Rig is home-brew,” has to be 
experienced to be believed. Building your 
own equipment can open up a fascinating new 
dimension of amateur radio. Try it out and 
see! BH 


Contact Randy Henderson W15W at 10809 
N.E. 17th Street, Oklahoma City OK 73141. 
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Figure 7. A simple electronic TR switch for 7 MHz. The 
variable capacitor is adjusted for maximum receiver sensitivi¬ 
ty. This will be around 50 pF with a non-reactive receiver 
input. D1 and D2 are high-speed silicon diodes such as 1N914 
types. Receiver overload is severe (not damaging). Some form 
of automatic or manual gain control may make the keying 
sound better in your station receiver. 









^^5 COMMUNICATIONS 
^■■electronics INC. 
Emergency Operations Center 

has expanded to our new two acre facility and 
World Headquarters. Because of our growth, 
CEI is now your one stop source for emergency 
response equipment When you have a com¬ 
mand, control or communications need, essen¬ 
tial emergency supplies can be rushed to you by 
CEI. As always, for over twenty three years, 
we're ready, willing and able to help. For 1992, 
we're introducing new products from Uniden, 
Shinwa, Cobra, Ranger Communications, 
Grundig, Sangean, Magnavox, loom andRELM. 

NEW! Shinwa SR001-B 


List price $799.95/CE price $479.95/SPECIAL 
Continuous coverage horn 25.000 through 999.995 MHz. 
If you're looking for an excellent synthesized scan¬ 
ner designed for mobile surveillance use, the new 
Shinwa SR001 scanner offers features never be¬ 
fore offered at such a low price. When you purchase 
this wide band scanner from CEI, you'll get a free 
infrared wireless remote control that allows you to 
control your scanner from over 20 feet away. Se- 
lectablefrequency stepsof5.0/10.0/12.5/20.0/25.0/ 
50.0 or 100.0 KHz. are available. Dual antenna 
inputs terminating in an "N-type" and “BNC con¬ 
nectors are included. Other features include 200 
memory channels grouped in 10 banks of 20 chan¬ 
nels, easy to read multi color LCD display, lithium 
battery for memory back-up, 35 channel per sec¬ 
ond high speed scanning, priority, timer and even 
an alarm to alert you to transmissions on your 
choice of one special frequency. We even include 
a nx)bile mounting bracket The SR001 can be 
used for base station use with the purchase of the 
ACS-B 12 volt DC power supply for only $34.95 
each. A great sounding external speaker #SPE-B 
is available for only $24.95. 


SHINWA POCKET PAGERS 

The (ire department hazardous materials response 
teams and police department SWAT crews that need 
reliable radio alerting systems, stake their lives on 
Shinwa. Weolfera two-tone pocket pager with monitor 
feature and even a voice storage option at an aflord- 
abie price. Toorder, we need your paging frequency as 
weii as tone reed frequencies. Forother configurations 
or two-way radio information, piease tax us your sped- 
fications to 313-663-8888 or phone 313-996-8888. 


NEW! ICOMICR1-B 

List price $799.95/CE price $519.95/SPECIAL 

Continuoue coverage from 100 kHz through 1.300 GHz. 
The ICOM ICR1 keeps you in touch with the world 
when you're on the go. The palm-size ICR1 is 
equipped with AM. FM and wid^FM nxides to fully 
answer your monitoring needs. With 100 menwry 
channels and a dual frequency selection system, 
you get a top-class communications receiver. Not 
only can you program scan searches only for sig¬ 
nals within a specified frequency range, it's also 
possible to write frequencies of received stations 
automatically into memory. In addition, unwanted 
frequencies can be skipped. Order ICBC72-B bat¬ 
tery rapid charger for $99.95 and a BP84-B 1,000 
ma. battery pack for $74.95. 


NEW! ICOM ICR100-B 

List price $799.95/CE price $579.95/SPECIAL 

Continuoua coverage from 100 kHz. through 1859 Mhz. 
Now you can bring a wider world of broadcast¬ 
ing, VHF air and marine bands, emergency 
services and many more communications into 
your vehicle. Icom's advanced ICR100 fully cov¬ 
ers all the stations worth hearing with up to 100 
memory channels and a multitude of features. 


SCANNERS/CB/RADAR 

UNIDEN 

PRO310E-B Unidan 40Ch. PoflableMobia C8_$72.95 

PRO330E-B Uniden 40Ch. Ramola nxium CB_$99.95 

GRANT-B Uniden 40 channal SSB CB inobila.„...$152.95 

WASHINGTON-B Uniden 40 Ch. SSBCB base._$229.95 

PC122-B Uniden 40 channal SSB CB mobile-$113.95 

PC66A-B Unidan 40 channel CB Mobia..$78.95 

PR051OXL-B Unidan 40 channal CB Mobile.. $39.95 

CL-B Uniden 40 channel CB Mobile.. $54.95 

' -B Uniden 40 channel CB Mobile.. $69.95 

'■ B Unidan 40 ch. weather CB Mobile -.- $78.95 

PROaiOE-8 Uixden 40 channel SSB CB Base .$174.95 

UNIDEN RADAR DETECTORS 

R03000ZX-B Unidan 3 band suction mount radar ....$119.95 

R02400ZX-B Uniden 3 band radar dalaclor.$109.95 

ROBO-B Uniden 2 band radar dalactor.$64.95 

CARO-B 2 band credit card size radar detector.$89.95 

R03XL-B Uniden 3 band radar detector..$109.95 

R09XL-B Uniden -micro- size radar dalaclor.$69.95 

RD27-B Uniden visor mount radar dalaclor...$39.95 

19 PLUS-B Cobra CB radio $36 95 

18RV-BCobraCB radio $54 95 

41 PLUS-B Cobra CB radio _ $72 95 

7(X.TD-B Cobra remote mount CB radio.$99.95 

19LTO-B Cobra Classic series CB radio.$44.95 

21LTO-8 Cobra Classic series CB radio.$54.95 

25LTO-B Cobra Classic series CB radio.$89.95 

29LTO-B Cobra Classic series CB radio.$109.95 

146GTL-B Cobra AM/SSB CB radio.$129.95 

148GTL B Cobra AM/SSB CB radio..$149.95 

90LT0-B Cobra Base station. $89.95 

142GTL-B Cobra AM/SSB Base station.$199.95 

2000GTL-B Cobra Deluxe AM/SSB Base stalion.$379.95 

COBRA RADAR DETECTORS 

R03163-B Cobra3band radar detector...$109.95 

R03175-8 Cobra 3 band radar detecior.$129.95 

R03173-8 Cobra 3 band radar detector...$139.95 

R03183-8 Cobra 3 band radar detector...$139.95 

Bearcat 200XLT-B 


List price $509.95/CE price $239.95/SPECIAL 
12 Band. 200 Channel. Handhdd. Search. Umit Hold. PrtoriV. Lockout 
Frequency range: 29-54,118-174,406-512,806-956 MHz. 
Excludes 823.9875-849.0125 and 868.9875-894.0125 MHz. 
The Bearcat 2C0XLT seta a new standard lor handheld scanners in 
performance and dependability. This lull featured unit has 200 pro- 
grammablechannelsviilh lOscanning banks and IZbandcoverape. 
if you want a very similar model without the 800 MHz. band and 100 
channels, order the BC100XLT-B lor only $179.9S. Indudesantenna. 
carrying case belt loop, ni-cad battery pack. AC adapter and ear¬ 
phone. Order your scanner Irom CEI today. 

Bearcat 800XLT-B 

Ust price $549.95/CE price $239.95/SPECIAL 

12-band. 40 Channel. Nothing excluded in the 800 MHz. band. 
Bands; 29-54, 116-174.406-512.806-956 Mhz. 

If you do not need Ae 800 MHz. band, order ihe Bearcal 
210XLT-B lor the special CEI price ol $139.95. 


Magnavoxm Satellite Phone 

CE price $48.880.0Q/Special order - allow45 days lor del'wery. 
When war broke oul in Iraq, you heanl all Ihe action because 
CNN had a satellite telephone. When a disaster such as an 
earthquake or a hurricane strikes your community and commu¬ 
nications are disrupted, you can depend on instant reliable 
communications. Just like CNN did using your Magnavox 
MagnaPhone. Inmarsal communication satelltes are in geosta¬ 
tionary orbit along the equator. They beam two-way voice and 
data transmissions between yoursalelllle phone and fixed earth 
stations. In most instances, telephone calls are dialed directly 
once you have selected Ihe salellile serving your location. No 
matter where you are on the planel.Ihe MagnaPhone automati¬ 
cally selects the Land Earth Station (LES) nearest the destina¬ 
tion called. This makes placing acallaseasy as using astandard 
telephona. Dual ID numbers permit a separata Inmarsal tele¬ 
phone number to be used to route calls to one ol the external 
telephone ports which could bo used lor a lax machine or a 
computer data line. For telaphone, telex, lax and data commu¬ 
nications anywhere in Ihe world, the new MX2Q20P MagnaPhone 
Is the i7X)sl compact Inmarsat-A, Class 1 terminal available 
today. Like a cellular phone, airtirm will be billed to your 
account. The new MagnaPhone weighs Just 47 lbs (21 kg), 
including the antenna. Add the optional ruggedized case (only 
$950.CX)) and It can Havel as airline ba^a^ on commercial 
carriers. Whan you arrive at your deslination. installation can be 
dona in lass than five minutes. For more information call our 
Emergency Operations Center at 313-996-8888. 


RELM UC202-B 2 Watt transceiver on 154.57 MHz. $114.95 

RELM RH256NB-B 25 Wan VHF transceiver.$299.95 

RCI2950-B Ranger Comm. 25 Watt 10 Meter xcevr.$234.95 
MR8100-B Uniden surveillance scanner. CALL FOR PRICE 

BC55XLT-B Bearcat 10 channel scanner...$114.95 

AD100-B Plug in watt charger lor BC55XLT...14.95 

PS001-B Cigarette lighter cable (or BC55XLT.$14.95 

VC001-B Carrying case for BC55XLT.$14.95 

BC70XLT-B Bearcat 20 channel scanner ....$139.95 

BP70-B Ni-Cad battery pack (or BC70XLT scanner ..$39.95 
BC142XL-B Bearcat 10 channel 10 band scanner ....$84.95 
BC147XLT-B Bearcat 16 channel 10 band scanner ..$94.95 
BC172XL-B Bearcat 20channel 11 band scanner ..$124.95 
BC177XLT-B Beared 16channel 11 band scanner $129.95 
BC590XLT-B Bearcat 100 channel 11 band scanner$194.95 
BC760XLT-B Bearcat 100 channel 12 band scanner$254.95 

BC002-B CTCSS lone board (or BC59(V760XLT.$54.95 

BC003-B Switch assembly lor BC590/760XLT.$2^95 

BC855XLT-B Bearcat 50 channel 12 band scanner $174.95 
BC560XLT-B Bearcat 16 channel 10 band scanner ..$94.95 

BP205-B Ni-Cad battery pack lor BC2OOn0OXLT.$39.95 

TRAVELLER2-B Grundig shortwave receiver.$84.95 

COSMOPOLIT-B Grundig shortwave receiver.$179.95 

SATELLIT500-B Grundig shortwave receiver.$499.95 

SATELLIT650-B Grundig shortwave receiver.$849.95 

ATS800-B Sangean shortwave receiver.$89.95 

ATS803-B Sangean shortwave receiver.$159.95 

74102-B Midland emergency weather receiver.$34.95 

77116-B Midland CB with VHF weather & antenna ... $66.95 

77118-B Midland CB mobile with VHF weather.$62.95 

77913-B Midland CB portable with VHF weather.$79.95 

76300-B Midland CB base stalion.$92.95 

NPD-B Uniden National Polico Directory...$19.95 

FBE-B Fraquancy Directory (or Eastern U.S.A..$14.95 

FBW-B Frequency Directory (or Western U.S.A.$14.95 

RFD1-B Ml. IL. IN. KY. OH, W1 Frequency Directory.$14.95 

RFD2-B CT. ME, MA, NH. HI, VT Directory.$14.95 

RFD3-B DE. DC. MD. NJ. NY, PA. VA, WV Dxeclory $14.95 
RFD4 AL. AR. FL. GA. U. MS. NC. PR. SC, TN. VI .$14.95 
RFD5 AK. ID. lA. MN. MT, NE. ND. OR. SO. WA. WY$14.95 
RF06 CA. NV. UT. AZ. HI. GU Frequency Directory. $14.95 
RFD7-B CO. KS. MO, NM, OK, TX Freq. Directory ...$14.95 

PWB-B Passport to World Band Radio...$16.95 

ASD-B Airplane Scanner Directory____$14.95 

TSG-B-Top Secret- Registry ol U.S. Govt Freq..$16.95 

TTC-B Tune in on Telephone Cals...._.$14.95 

C8H-B Big CB Handbook/AM/FM/Freeband.$14.95 

TC-B Tachnlques lor Intercepting CommuNcatons ..$14.95 

EEC-B Embassy & Espionage Communications.$14.95 

SMHV1-B Scanner ModHIcatlon HandbooVVolume 1 $18.95 
SMHV2-B Scanner ModHIcatlon Handbook/Volume 2$1B.95 


LIN-B Latest Intelligence by James E. Tunnell.$17.95 

A60-B Magnet mount mobile scanner antenna.$39.95 

A70-B Base station scanner antenna.$39.95 

USAMM-B Mag mount VHF ant. w/ IZ' cable.$39.95 


USAK-B 3/4- hole mount VHF antenna w/12 cable ..$34.95 
AddSS.OOshIppInglorallaccassoriasonlaradallhasmallm. 
Add $15.00 shipping par radio and $9.00 par antanna. 

BUY WITH CONFIDENCE 

Michigan residents please add 4% sales lax orsupply your 
lax I.D, number. Written purchase orders are accepted 
from approved government agencies and most well rated 
firms al a 10% surcharge lor net 10 billing. All sales are 
subject 10 availability,acceptanceandverilicalion. Prices, 
terms and specifications are subject to change without 
notice. All prices are in U.S. dollars. Oul olstock items will 
be placed on backorder automatically or equivalent prod¬ 
uct substituted unless CEI is instructed dillerently. Ship¬ 
ments are F.O.B. CEI warehouse in Ann Arbor. Michigan. 
No COD'S. Not responsible lor typographical errors. 

Mail orders to; Communicalions Electronics, Box 1045, 
Ann Arbor. Michigan 48106 U.S.A. Add $15.00 per radio lor 
U. P.S. ground shipping a-nd handling in the continental 
U.S.A. For Canada. Puerto Rico, Hawaii. Alaska, or APO/ 
FPO delivery, shipping charges are two times continental 
U.S. rates. Ilyouhave a Discover, Visa, American Express 
or MasterCard, you may call and place a credit card order. 
5% surcharge lor billing to American Express. For credit 
card orders, call toll-free in the U.S. Dial 800- USA-SCAN. 
For informal Ion call 313-996-8888 FAX anytime, dial 313- 
663-8888. Order from Communicalions Electronics today. 
Scanner Distribution Center™ and CEI logos are trade¬ 
marks ol Communications Electronics Inc. 

Sale dales 12/2/91 through 5/31/92 AD #121591-B 
Copyright ® 1992 Communications Electronics Inc. 

For more information call 

1 - 313 - 996-8888 

Communications Electronics Inc. 
Emergency Operations Center 

P.O. Box 1045, Ann Arbor, Michigan 48106-1045 U.SJL 
For order* call 313-996-8888 or FAX 313-663-8888 
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73 Review 


I by David Cassidy NIGPH 


Heil HM-IO Dual and 
BM-IO Boomset 
Microphones 


Heil Sound 
2 Heil Drive 
MarissalL62257 
Telephone: (618) 295-3000 
FAX: (618) 295-2835 
Price Class: HM-10 Dual $130; BM-10 Boomset $85, wired. 



Photo A. The Heil HM-10. 


A nyone who is even mildly in¬ 
terested in home audio 
knows that the quickest and easi¬ 
est way of altering the sound of 
your stereo is to change the 
speakers. In amateur radio, the 
quickest and easiest way to alter 
the quality of your transmitted 
phone signai is to use a different 
microphone. 

While the stock mikes supplied 
with modern transceivers are ade¬ 
quate for operating, they are cer¬ 
tainly the "weak link in the chain" 
of most amateur stations. Take 
away any remote tuning buttons 
and what do you have? Essential¬ 
ly, a plastic case, a mike element 
and a momentary contact switch. 

That’s about $5 worth of parts you’re using to 
generate an audio signal in a radio worth thou¬ 
sands. 

Heil Sound is one of the major manufactur¬ 
ers of after-market microphones and acces¬ 
sories for the amateur radio market. Re¬ 
cently, I got the chance to use several of their 
products. 

HM-10 Dual 

The Heil HM-10 Dual microphone is really 
two mikes in one. Housed in an attractive 
black microphone casing that looks like the 
ball mikes used by performers are both an 
HC-4 and HC-5 mike element. Switching be¬ 
tween the two elements is accomplished by a 
mini-toggle switch mounted on the mike hous¬ 
ing (a single element HM-10, with either of the 
two elements installed, is also available). 

When you purchase an HM-10, you must 
specify either a Kenwood, ICOM, Yaesu, 
Collins or Ten-Tec cable. The cables are high 
quality MIDI data transmission cables and col¬ 
or-coded for easy identification. You can pur¬ 
chase the cables separately, so the same 
mike is easily transferable to any modern HF 
transceiver by simply plugging in a different 
cable. The cables come wired with a 1/4" 
phone jack in the PTT line, so you can wire up 
any kind of PTT switch you choose. Heil also 
sells a simple, pre-wired PTT switch and a 
high-quality foot switch, if you’d rather not do it 
yourself. There is also a slide switch on the 
microphone body that is wired for push-to-talk 
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operation, and the mike elements are wired 
straight through for VOX operation without 
any switching required. 

The heart of the microphone, and what sets 
it apart from your basic stock mike, is the HC-5 
and HC-4 elements. The HC-5 is Heil’s full- 
range, standard element. The element’s fre¬ 
quency response rolls off below 300 Hz and 
has a 6 dB peak at 2100 Hz. This provides a 
nicely balanced, but slightly “punchy” sound, 
good for normal rag-chewing and other run-of- 
the-mill QSOs. Heil designed the HC-4 ele¬ 
ment with DX and contest operators in mind. 
The low-end roll off is 100 Hz higher at 400 Hz, 
and there is a 10 dB peak at 2100 Hz. The 
intention here is to give your voice a crisp high 
end, allowing it to punch through a pile-up or 
other interference. 

The Coincidental Field Test 

After hooking up the HM-10 Dual to my 
transceiver, I started tuning around 17meters, 
looking for an informal opinion of the mike’s 
performance. I had set up some scheds for 
further testing, but I was anxious to try out the 
new mike. I came across a couple of guys who 
were obviously talking about audio quality, so 
I started to monitor the QSO. After a few min¬ 
utes of listening, it was obvious that one of the 
stations had just purchased the HM-10 with 
the HC-5 element, and was looking for obser¬ 
vations on his audio. When he mentioned that 
he was using the same HF rig as me, I knew 
that I had to talk to this guy! 


We chatted for almost an hour, 
switching between different mikes 
and different elements and com¬ 
paring the results. We both came 
to the conclusion that the HM-10 
and HC-5 combination provided a 
nice, pleasing audio, with just 
enough high-end punch to break 
through mild QRM. In compari¬ 
son, the stock mikes sounded OK 
(surprisingly), but everyone who 
broke into the QSO affirmed that 
the Heil microphone provided a 
stronger, more pleasing audio, 
without the “muddiness” of the 
stock mikes. 

Later that evening, I maintained 
a schedule with three friends on 
80 meters. We spent most of the 
evening switching mikes, recording and play¬ 
ing back transmissions. The same results 
were obtained and the same opinions ex¬ 
pressed by all: The HM-10 with the HC-5 ele¬ 
ment beat the stock mike hands-down for 
clear sound. We all agreed that the H-4 ele¬ 
ment had a nice, high-end punch, but would 
not be the element to use for normal rag-chew¬ 
ing. The HC-4 helped cut through the night¬ 
time QRN better than the HC-5, but for normal 
conditions, the audio quality of the HC-4 is a 
bit too high-end for my taste. Of course, that’s 
exactly what you want when trying to break 
into a DX pile-up. 

BM-10 Boomset 

The BM-10 Boomset has the same mike 
elements (either the HC-4 or HC-5, but not 
both) as the HM-10. In this case, the element 
is attached to a lightweight headset. Like the 
HM-10, you must order the correct version for 
the brand of HF gear you plan to use. You can 
also order a single or double earphone model, 
depending on your preference and intended 
use (I used the double earphone model). The 
microphone wiring arrangement is the same 
as for the H-10, with the 1/4 phone jack wired 
for PTT operation. 

Since I do a lot of late-night operating, I 
often use headphones. The quality of the 
headphones on the BM-10 is excellent—as 
good as any I’ve ever used. The earphones 
cover your entire ear with a flat earmuff (as 
opposed to an earcup). I like this arrangement 







best, because it allows you to slightly hear 
outside noise (if you’ve ever had someone 
sneak up behind you while you were wearing 
full-cup headphones you’ll know what I mean). 
The best thing about these headphones (other 
than the superb audio quality) is their light 
weight. You can wear them all day without any 
discomfort (very important if you’re a contest 
operator). 

My only criticism of the BM-10 is in the cord 
arrangement. The headphone and mike cords 
are totally separate. The headphones have a 
curly cord (with a standard 1/4 plug), while the 
mike/boom element has a thin shielded cable. 
This does allow you to remove the entire boom 
and use the headphones separately (which, I 
have to admit, I’ve done on several occa¬ 
sions), but I would much rather have the mike 
and headphone cords be a single unit, sepa¬ 
rating into two cords with two separate plugs a 
couple of inches from the end. This is a purely 
subjective comment, since many people 
would probably find the removable boom a 
greater asset, but I found the two cords to be a 
minor nuisance. 

On the plus side, I have to mention that Heil 
has gone to great lengths to make the BM-10 
as modular and repairable as possible. The 
mike element is accessible by unscrewing the 
cover (Heil mike elements are available sepa¬ 
rately, so you can replace them easily). The 
individual earphones can be removed and/or 
replaced. All wiring is easily replaceable. This 
is the kind of touch that shows this company is 
run by hams (which it is). 

Accessories, Accessories, Accessories 

Heil Sound sells a complete line of acces¬ 
sories for your microphone. In addition to the 
extra cables, PTT switches and elements al¬ 
ready mentioned, you’ll want to check out 
their desk stand or boom stand for the HM-10. 

I’ve always liked the quality of the products 
I’ve used from this American company. The 
HM-10 and BM-10 are fine additions to their 
line of audio products. Q 
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Monoband Yagi for 20 Meters 

More dBs for the buck. 

by Kenneth C. Kemski AB4GX 



Photo A. The completed 20 meter mono-bander. 


ELNEC over a two-month pe¬ 
riod, scrutinized the results, 
and then assembled and tested 
the final design. I achieved al¬ 
most total agreement between 
ELNEC’s analyses and real- 
world performance; for ex¬ 
ample, the calculated element 
lengths were within 3/8" of 
final tuning! 

Design Parameters 
The main considerations 
and variables included the fol¬ 
lowing important areas: 


1. Gain This was paramount figure 1. Measured SWR of the 20m shortened yagi. 
in importance, because they 



L ike many amateurs, I live in a residential 
neighborhood where local sentiments 
do not favor large antenna arrays. Among my 
favorite operations, however, is hunting DX 
on 20 meters. This requires attempting to be 
heard through the pile-ups that develop 
around almost any semi-rare station that fires 
up its rig. 

There would appear to be three distinct 
means of achieving the end of ‘ ‘pile-up crash¬ 
ing”: blind luck; shouting your call hundreds 
of times, despite who is talking or listening 
(much to the consternation of everyone in¬ 
volved); or having an effective signal that 
allows you to ‘‘get in-and-out” within a few 
calls. 

The chain between your microphone and 
the desired DX station’s ears may include 
many links, and among the most important 
(after professional protocol) is the antenna. It 
is difficult to construct an antenna that affords 
good gain, directional performance, and us¬ 
able bandwidth in a small package that won’t 
antagonize the neighbors! 

My results with semi-inconspicuous verti¬ 
cals, inverted vees and slopers were some¬ 
what discouraging. It appears that one can 
develop an S-5 to S-6 signal anywhere in the 
world where propagation exists, and enjoy 
many a fine QSO. Unfortunately, pile-ups of 
any size became primarily a means of killing 
time until the DX station went QRT for the 
day. 

I finally decided to attempt to design a 
reduced size monoband yagi that would give 
me a ‘ ‘fighting chance’ ’ under adverse condi¬ 
tions (. .. most DX contacts). 

The criteria were to obtain: the smallest 
size possible, 10 dBi forward gain, usable 
front-to-back and front-to-side ratios, and the 
ability to withstand Florida’s high winds. The 
result is the antenna described here. 

I began to design by purchasing an antenna 
analysis program, based on the successful 
Minninec format. It is written and distributed 
by W7EL, and called “ELNEC.” This PC- 
based program is an absolutely fine undertak¬ 
ing, and is worth many times the asking 
price. (See the ELNEC review in the January 
1991 issue of 73 Amateur Radio Today.) A 
detailed description of this program would 
require an article in its own right. Suffice it to 
say that I fed my ideas for this antenna into 
30 73 Amateur Radio Today • April, 1992 


can’t hear you if they can’t hear you.. .Every 
available parameter was ‘ ‘tweaked ’’for max¬ 
imum forward gain commensurate within the 
SWR and bandwidth constraints. The result 
is -I-10 dBi of forward gain at the frequency 
of interest, increasing to -I-11 dBi in the gen¬ 
eral portion of the band (albeit with reduced 
front-to-back) and decreasing to -1-9 dBi in 
the CW portion of the band. (See Figure 2.) 

2. SWR An electrically-shortened antenna 


usually has low radiation resistance and re¬ 
quires a matching network of some type. I 
watched gain while decreasing the element 
spacing, at the same time varying reflector 
tuning and other parameters. I found I could 
match this antenna directly to 50 ohm coax 
using only a 1:1 wideband current balun. The 
balun was used to eliminate radiation from 
the transmission line and preserve the calcu¬ 
lated patterns. I would have incorporated a 
gamma match if it would have helped, but 







Figure 2. a) Azimuth plot of the yagi using the 
ELNECprogram, b) The elevation plot. 


believe me, this antenna is a good match to 52 
ohm coax! 

3. Q (Bandwidth) An electrically-shortened 
antenna also exhibits higher Q than its full- 
sized counterpart and this means less usable 
bandwidth. I wanted optimum performance, 
primarily within the frequency range of 
14.150 to 14.225 MHz (where I hear much of 
the DX I’m interested in). I received an unex¬ 
pected bonus when I modeled the antenna, 
and then constructed and tested it. Analysis 
showed a far better bandwidth than I had 
sought, and the finished antenna produced a 
full 350 kHz bandwidth with low SWR when 
measured at the transmitter end of the feed¬ 
line. 

Subsequent remodeling and investigation 
suggests that the additional bandwidth results 
because of two reasons: Loading coil Q is 
lower than originally modeled (fortuitous be¬ 
cause of the “low-profile low-wind-load” 
form factor I had chosen); and attenuation 
exists in the 50 feet of RG-8 coax needed to 
bring the antenna into the shack. You’ll find 
that the attenuation of a random run of coax 
will yield lower SWR measurements at the 
transmitter than that measured directly at the 
antenna, and this serves to “pull down the 
end points” of the SWR curve. Figure 1 
shows the broadband nature of this reduced 
size antenna. 

The coax losses are sufficiently low as to be 
negligible for two reasons: The losses occur 
only at the edges of the frequency band of 
interest; and a tuner or matching network at 
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the antenna also would in¬ 
troduce losses, and they 
would not be confined to 
band edges. 

4. Pattern We’d all like to 
offer a “laser beam” to the 
world when we transmit, 
but I settled for reasonable 
front-to-back and front-to- 
side ratios with this antenna 
because of the constraints 
placed upon it. The front- 
to-back ratio varies from 12 
to 18 dB, or2 to 3 S-units in 
both calculated and on-the- 
air tests. With the Pacific to 
my back when beaming Eu¬ 
rope or Africa, and the At¬ 
lantic at the flank when 
beaming the South Pacific 
and points west, it has 
proven to be a good choice. 

For stations at a reasonable 
distance, a distinct “null” 
appears off the sides of the 
antenna, probably due 
the horizontally polarized 
signals predominating. 

(See Figure 2.) I’ll admit 
that I placed pattern after 
gain when optimizing this 
yagi, but I have no difficul¬ 
ty determining when 1 point 
at a station (or its propaga¬ 
tion path). This is very un¬ 
like a commercial “mini” I 
had occasion to operate 
from a friend’s shack a few 
years ago, where it seemed 
we were turning a vertical! 

This antenna does have a 
usable pattern. 

Completed Design 

Personal design con¬ 
straint called for a total of 
20' element length, a spac¬ 
ing not to exceed 8' (two 
elements), and maximum 
height above ground of 33'. 

The total antenna wind load and weight allow 
the use of an unobtrusive guyed push-up pole. 
The antenna that resulted from a few months 
of modeling on the computer has the follow¬ 
ing measured characteristics: element length 
= 20'; boom length = 6'; forward gain = 
9-1- dBi; F/S, F/B = > 12 dB; and full band 
coverage with less than 1.7:1 VSWR. 

Compared to its isotropic counterpart and 
using 1,200 watts input, this antenna pro¬ 
vides an average of 12,000 watts ERP in the 
direction it is pointed. After examining the 
performance of many commonly used “an¬ 
tennas” on my computer, this, I can assure 
you, is a very strong signal. 

Construction 

Since the antenna was to be as unobtrusive 
as possible, I chose a wood and aluminum 
design for maximum structural strength com¬ 
mensurate with small size. I used a wooden 


boom (common fir) and reinforced it with 
fiberglass cloth and resin. This allows a good 
degree of flexibility, strength, and light 
weight for “pole” mounting. 

I constructed the elements from 1/2" and 
3/8" aluminum tubing, available at many 
hardware stores in 6' lengths. These diame¬ 
ters are very small as common yagi elements 
go and have survived severe Florida winds 
without problem. This is probably because of 
the elasticity or “springiness” ofthe wooden 
boom elements. You cannot appreciate the 
small “willowy” nature of this antenna until 
you construct it. 

Construction begins with the boom itself, 
shown in Figure 3. It is not wholly necessary 
to glass the joints, but you assure long-term 
reliability if you do. Kits for glassing are 
available from your local department stores 
(such as K-Mart) or automotive shops. These 
inexpensive kits contain enough fiberglass 











cloth and resin to complete this antenna, and a 
few more besides! After glassing the stress 
points shown in Figure 4, I used automotive 
primer and white automotive enamel (ob¬ 
tained where I bought the fiberglass kit) to 
spray the entire assembly for weather protec¬ 
tion and unobtrusive appearance. 

After the boom has cured, drill holes for 
the clement mounting clamps, which are 
common plumbing clamps. Secure the 1/2"- 
diameter by 5'-long aluminum tubing to the 
element holders, also shown in Figure 4. 
spacing the ends of the tubing about 1" apart. 
Notice that I isolated the elements further 
from the boom mounts by slipping clear plas¬ 
tic tubing over the ends (also obtained from 
my local hardware store). You might wonder 
why I would bother to isolate elements when 
“plumber’s delight’’ construction predomi¬ 
nates in yagi construction, and I already had 
wooden insulating supports. Take nothing for 
granted, and KISS (keep it simple, stupid) are 
my mottos. I had analyzed the antenna as a set 
of free space conductors and that is what I 
wanted to build! 

Connect the inside ends of the reflector 
with #12 wire and a pair of solder lugs 
screwed into the 1/2" tubing, shown in Fig¬ 
ure 6. Be sure to weatherize these connec- 
tion.sas well. 

You can strap the Radio Works 1:1 balun to 
the boom near the driven element using one 
or two large stainless steel hose clamps. Con¬ 
nect the unbalanced output of the balun to the 
driven element ends, again using #12 copper 
wire, solder lugs, and self-tapping screws 
affixed to the 1 /2" tubing. Be sure to weather¬ 
ize these connections. 

At this point, you have assembled the an¬ 
tenna as far as it can be and still fit in a normal 
garage, Subsequent assembly must be done 
outdoors, presumably on the day you will 
erect it. 

Wind the loading coils on 1" wooden dow¬ 
els. a total of 23 turns of #16 enameled wire 
spaced over 2.5 inches, for 4.2 kiH of induc¬ 
tance, shown in Figure 5. Start by cutting a 1" 
wooden dowel into four 6.5" lengths, and 
then drilling a 3/8" hole into the ends of each 
dowel to a depth of two inches. Be careful to 
center the hole and keep the drill bit straight 
as it enters the dowel. A drill press and vise 
make the job easy. 

After drilling the dowels, cut eight 5’-long 
pieces from a section of 3/8" solid aluminum 
rod. Mix up some “two-hour’’ epoxy, and 
after roughing one end of the rods with sand¬ 
paper, coat the rough end of each rod and 
insert it into the dowel until fully seated. 
Continue until all four dowels have 3/8" alu¬ 
minum mountings at either end. This tech¬ 
nique yields low profile, strong coil forms 
that you can easily attach to 1/2" tubing with 
hose clamps. 

I used stainless screws and solder lugs, 
shown in Figure 5, to secure an electrical 
connection to the aluminum rods. I drilled 
small pilot holes through the wooden dowels 
at each end. continuing until the hole pro¬ 
gressed into the rod. Wind the coils between 
the solder lugs and secure by soldering each 
end to its respective lug. To help in producing 


a uniformly wound coil. I used 
masking tape to secure the wind¬ 
ings while I manually adjusted 
turns spacing with a thumbnail. 

This is very easy to do, and will 
only take a few minutes for all 
four coils. After the spacing 
looked uniform, I spread four 
thin beads of fast-curing epoxy 
down the length of each coil. I 
spaced the beads 90 degrees 
apart (the coils resembled B&W 
units at this point) and removed 
the masking tape when the epoxy 
cured. 

The coil assembly must be 
weatherized, so 1 used 1-1/8" 

Teflon™ heatshrink over the en¬ 
tire length of the wooden dow¬ 
els. and then sealed the ends with 
urethane. Alternatively, you can 
spray or brush the weather-resis¬ 
tant coating of your choice over 
the coil assemblies, making sure 
to seal the lugs and screws. The 
result will be loading coils that 
should last for a very long time. 

Assemble the antenna elements by follow¬ 
ing the diagram in Figure 6. I used stainless 
steel hose clamps, but you can screw the 
element segments together, being sure to 
leave the four 3/8" end .segments adjustable 
for tuning purposes. 

Tuning 

With the antenna lifted to the top of an 8' to 
10' ladder, and using your rig at very low 
power (please don’t cause QRM). simply 
tune the driven clement to resonance at the 
center of your primary operating frequency. 
Adjust the reflector for a length that is 3.5" 
greater than the driven element on each side, 
or?" longer overall. IfyouuscthcMFJ SWR 


Analyzer as I did, you can play around a bit 
with no fear of causing QRM. Repeat the 
process one more time and then recheck after 
raising the antenna to its final height. You can 
see from my SWR chart that I missed by a hint 
because of impatience. The antenna is usable 
over the entire band as tuned, and the high 
frequency side of the SWR chart does offer 
the highest forward gain. . .(excuses, excus¬ 
es). 

Antenna Mounting 

To install the antenna, I used a 40' four- 
section push-up pole, a wall-mounting brack¬ 
et, and a TV antenna rotor, all obtained from 
Cotuinuetl on page 46 
73 Amateur Radio Today • April, 1992 35 




Number 10 on your Feedback card 


The SAMI Transverter 

For the challenge of LF/VLF. 

by David Curry WD4PLI 


W hy would anyone ever want to work 
1750 meters!? What possible excite¬ 
ment would such frequencies, that can be 
riddled with noise and strange propagational 
characteristics, offer anyone? 

The answer is simple, and can be found in 
the calling that our radio ancestors experi¬ 
enced when they also marveled at radio, as 
most of us do now. 1750 meters is a band of 
antiquity. Electrically, long wave frequen¬ 
cies follow the same laws and principles that 
other frequencies do, but how and why they 
behave often seems peculiar and elusive. 
Challenges exist for the skilled amateur 
whose dive to the low frequency depths of 
1750 meters to visit this once antiquated band 
of frequencies using a state-of-the-art trans¬ 
ceiver and proper antenna, may be surprised 
by the opportunity that long wave operation 
has to offer. Old tube regenerative radios of 
that time stand in the shadow of today’s high¬ 
ly sophisticated radio equipment and boast 
superior features such as IF shift and noise 
blanking that not only make the difference on 
our ham bands, but also make effective tools 
for amateurs who have “what it takes” for 
this true amateur band. Building a transverter 
such as the SAM 1 will allow you to enjoy 
top-notch reception of the entire LF spectrum 
from 5 to 450 kHz on your 80 meter trans¬ 
ceiver, and transmit virtually any mode with¬ 
in the legal limits of the license-free 1750 
meter band (160-190 KHz). This transverter 
design is in use by the 1750 meter Southern 
California net that meets every Saturday 
morning at 9 a.m., LSB. Stations hundreds of 
miles away are regularly monitored at my 
location under good conditions, while local 
stations only 30 miles distant can not be heard 
under poor conditions. This gives the obvious 
impression that this band can be one of ex¬ 
tremes on many levels, and a challenge on all 
levels. 

Enter the SAMI 

The SAM 1 transverter provides a practical 
way for anyone who has an 80 meter amateur 
transceiver to use the 1750 meter/long wave 
band in two-way communications. The third 
generation of transverters optimized by 
“lowfers’ ’ (anyone operating in the 1750 me¬ 
ter band) in the Los Angeles area, it uses only 
10 transistors, one IC, and a few other parts. 
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Photo A. The completed board. 


With this transverter, you can operate all 
modes on long wave. You can also, while 
operating on long wave, have all the commu¬ 
nication features, such as noise blanking, fil¬ 
tering, and speech processing, that are avail¬ 
able on any HF or state of the art transceiver. 

The transverter connects between any res¬ 
onate 1750 meter/long wave antenna (a good 
choice is the “Dual-Band Vertical” in the 
September 1991 issue of 73) and your trans¬ 
ceiver, and operates on any well-filtered DC 
voltage supply between 12 and 24 volts (a 24 
volt supply is recommended). The SAM 1 has 
provisions for separate receive and transmit 
antennas and includes “phantom” power for 
remote active receive antennas or relays... 
or whatever! When you shut your SAMI 
transverter off, automatic through-switching 
allows your transceiver to operate as normal, 
eliminating the hassle of connecting and dis¬ 
connecting it. 

The 1750 meter band offers a lifetime of 
interesting communications and challenge to 
appliance-weary hams looking for fresh soil, 
as well as to beginners and do-it-yourselfers 
who appreciate the art of building. Many 
have called it a “true amateur band.” Wish¬ 


ing you and all the Southern California 
lowfers the best of luck on 1750 meters, I 
dedicate the SAM 1 to Charles Faulkner, the 
father of the first practical transverter for 
regular SSB on 1750 meters in our area, and 
quite possibly in the U.S. 

The SAMI Transverter, Step by Step 

See Figure 2 for parts placement, and refer 
to the table for parts identification, and let’s 
go.... Be sure to use a good quality rosin 
core solder and a clean soldering iron tip. 

1. Locate audio transformer T1. One side 
of the body is printed with the letter “P,” 
which should match up with the “P” on the 
component side of the board. Insert all 6 leads 
and bend the transformer lugs for a tight fit. 

2. Next, mount transistor Q7 (TIP31B). 
Bend the 3 leads near the body away from the 
top and insert them into the board. Line up the 
hole at the top of the transistor with the hole 
on the board and slip the small insulated gray 
washer in between. Clamp it tightly with a 
4/40 nut and bolt (but not overly tight). 

3. You can mount regulator U1 
(MC7812CT) in the same way as Q7, but you 
don’t need a washer. 

4. Relays K1, K2, and K3 are next. 

5. U2 is the doubly-balanced 8-pin mixer. 
Be sure to line up pin 1 with the dot marked on 
the circuit board. 

6. Insert C14, the variable capacitor, so 
that the capacitor plates are located away 
from Y1. This gives room for inserting Y1. 

7. Y1 (3.4995 MHz) can be inserted next. 
Be sure it’s snugly mounted against the board 
while you’re soldering. 

8. Insert resistors R37-R40. Bend the leads 
close to the body, leaving the corners slightly 
rounded. Make sure that the bodies of the 
resistors stay at least '/s" away from the 
board. They can get quite hot, and the space 
will help dissipate the heat. Solder all compo¬ 
nent ground leads on both sides of the board 
marked by an “S.” 

9. Insert and solder R31, R35, and R41. 
Notice the “S” marking where component 
leads are soldered on the component side to 
insure a good ground connection. Resistors 
Rl, 8,9, 14, and21 must be checked for this. 

10. Next come diodes D1,2, and 3. Notice 
the band marking on the diodes before insert¬ 
ing, making sure to match up the band on the 



part with the parts placement diagram. 
Diodes D2 and 3 should be directly against 
the board, nice and snug. 

11. Insert and solder all capacitors, going 
right down the parts list, starting with Cl 
through 3, 4, 26, and 27. Do one section or 
type of part at a time, to avoid mixing them 
up. Solder and clip leads when done with 
each type. Notice that C5, 6, 7, 24, 25, 28, 
and 29 are electrolytic, so pay careful atten¬ 
tion to polarity when installing them! 

12. Inductors LI, 2, 3,4, and 5 are mount¬ 
ed away from the board about Vs" to avoid 
any possibility of shorting one of the fine 
wires. Notice the inductor part number for 
correct part insertion. 

13. Transformers T2 and T3 are both 
toroid transformers (see the parts list for 
winding details). The smaller toroid should 
be inserted at the T2 location. Mount the 
toroid on its side, with the secondary wires 
going to the holes marked C and D, and the 
primary wires going to holes A and B. With 
fine sandpaper, carefully strip the enamel 
insulation from all four wires next to the body 
of the toroid, leaving the bare wires ready for 
soldering on the foil side. Pull each wire so 
that the toroid is snug against the board. Then 
mount transformer T3, also on its side, with 
the secondary wires going to holes C and D, 
and the primary wires going to holes A and B. 
Strip and pull the correct wires through the 
marked holes, and solder all four. Clip excess 
leads. Both T2 and T3 should rest snugly 
against the circuit board. 

14. Transistors Q1 and 4 are FET devices 
and should be handled carefully. Notice the 
positioning of the part with reference to the 
outline on the board. The “g” marks the gate 
of both FETs. Insert and position the body of 
each FET about 'A" from the circuit board. 
Solder all six leads on the foil side and clip 
excess. Also solder the “g” of Q1 to the 
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ground plan marked by letter “S.” DO NOT 
use an excessive amount of heat. 

15. Remaining transistors may be done 
next, in the above manner. Notice Q6. The 
ba.se lead, or the middle lead on the part, 
should be bent and inserted across the board. 
Leave 'A" or so from the body to the board for 
the part. Check that the TABS of all transis¬ 
tors match the TAB drawn on the board. 

16. Visually inspect the bottom of the 
board, looking for any possible solder 
bridges or cold solder joints. Inspect the TOP 
or component side of the board against the 
layout diagram and parts list to ensure proper 
part location. The circuit board is now 
complete. 

Operating the Circuit 

The SAMI is a basic transverter design 
with a few interesting tricks that greatly im¬ 
prove performance. On the schematic, follow 
the receive path from input C1. 

Cl, 2, 3, and 4, and LI and 2 form a 
5-element, low-pass network that greatly at¬ 
tenuates all frequencies above480 kHz. This 
is desirable to prevent overload from local 
AM broadcast stations and to minimize any 
IMD. Below this frequency, all signals are 
allowed to pass with a minimum of insertion 
loss. The phase and filter curve is included in 
this manual. C5 is a DC blocking capacitor, 
so that operation of Q1 will be maintained. 
Q1 is a low-noise, 12 dB amplifier operating 
in the classic grounded-gate configuration for 
best stability. In parallel with R1, it provides 
a 50 ohm input at the source for the filter. 

T1 transforms a load of 450 ohms for the 
drain of Q1 to a nominalized value of 50 
ohms. A 50-ohm “T” pad consisting of R2, 
3, and 4, with an attenuation value of 1 dB, 
provides stability and improved return loss 
for mixer U2. Local oscillator Q2 is the clas¬ 
sic Colpitts circuit, with C14 adjusting the 


frequency of crystal Yl. Typically, the out¬ 
put of such an oscillator is usually taken from 
where L5 and the emitter of Q2 connect, and 
the end of C14 would go to ground. Howev¬ 
er, in this arrangement the end of C14 goes 
instead to the very low input resistance of 
common base amplifier Q3, which when in 
parallel with R14 has an input resistance of 
less than 10 ohms. This is important because 
any significant resistance in series with crys¬ 
tal Y1 would spoil YI’s g. 

With such high Q (over 1000), a simple 
crystal filter is formed with an extremely 
narrow bandwidth (less than 10 Hz). We can 
attenuate local oscillator harmonics by as 
much as 60 dB, and cut our noise floor down 
to -110 dB! Q3 works as a stable low-noise 
amplifier, taking the —2 dBm signal output of 
Y1/Q2 and amplifying it to an acceptable 
level of 9 dBm. Inductor L4 and capacitor 
C12 form a resonant “L” network, matching 
the collector impedance to the 50 pi attenua¬ 
tors R5,6, and 7, at 3.5 MHz. The attenuator 
network provides optimum stability and good 
return loss for mixer U2. 

While the receive amplifier Q1 is only on 
during receive operation, Q2 and 3 operate 
during both receive and transmit. U2 acts as 
both the receive and transmit mixer. Buffer 
stage Q4 simply provides optimum isolation 
between U2 and any other stage connected 
through C8. Resistor R8 is a broadband 50- 
ohm termination for U2 at all mixer frequen¬ 
cies and harmonics. 

This configuration has a small loss (ap¬ 
proximately 2 dB); however, using a true 
50-ohm termination for U2, with good insu¬ 
lation between U2 and the next section, the 
advantages outweigh the disadvantages. Q4 
operates as a typical source follower with a 
50-ohm output across R9. C8 is simply a DC 
blocking capacitor. 

K1A and B are part of the switch-over team 










Figure 2. Parts layout and foil diagram, from the component side of the circuit hoard. Be si 
quality rosin core solder and a clean soldering iron tip, with a wattage of 25 to 60 watts. 


that transfers the output from C8 to either 
your receiver input through point E or to the 
1740 meter amplifier and low-pass matching 
filter, starting with C9. The received signal is 
simply the siim of the local oscillator frequen¬ 
cy (3.5 MHz) and the low frequency input at 
point B (5-450 kHz). All signals within the 
low frequency spectrum are mixed together 
with the local oscillator, providing sum (3.5 
MHz + LF) and difference (3.5 MHz - LF) 
frequencies and their harmonics. 
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The sum frequencies are those being re¬ 
ceived on the 80 meter transceiver, while all 
difference frequencies are simply ignored. 
You might say that half the signal power (-3 
dB) is lost because, as the signal is converted, 
it is split in two, one half being the difference 
and the other half being the sum. This is one 
reason that the doubly-balanced mixer, U2, 
has an approximate loss of 5 dB and extra 
amplification (Q1 and 3) is needed to over¬ 
come the loss. 


The Transmitting System 
The SAMl’s transmitting 
system is a simple broadband 
design that uses many of the 
same stages of the receive cir¬ 
cuitry to save space and, of 
course, money. Point TR is 
used to activate relays K1 and 
K2 that switch over the input 
and output ports of mixer U2. 
When TR is grounded, the re¬ 
lays close, switching the input 
of mixer U2 to the 40 dB at¬ 
tenuator transmitting pad, 
consisting of resistors R34, 
35, and 37-40. The pad will 
dissipate virtually all the pow¬ 
er from your transceiver, al¬ 
lowing only a very small sig¬ 
nal of 0 dBm to reach the 
mixer. 

The 50-ohm pad also helps 
minimize IMD and the return 
loss characteristics of U2. 
The iow-level RF signal from 
your 80 meter rig (between 
3.66 to 3.69 MHz) is mixed 
with the local oscillator output 
from Q3, leaving the sum 
and difference frequencies 
across R8 and the input-to- 
source follower circuitry pro¬ 
vided by Q4. 

Again, R8 is the optimum 
match for U2, with a pure 50- 
ohm nonreactive load for 
these relatively low frequen¬ 
cies. With relay K1 closed, 
the output at the source of Q4 
is connected to the pi match¬ 
ing circuitry of inductor L3 
and capacitors C9 and 11. The 
pi match gives good attenua¬ 
tion of all harmonics of the 
difference signal from the 
mixer and eliminates all sum 
frequencies and their harmon¬ 
ics. It also provides a good 
match from the 50-ohm 
source of Q4 and R9 in paral¬ 
lel to the 600-ohm input 
impedance at the base of Q5. 
Both Q5 and 6 operate in a 
broadband class A mode, sim¬ 
plifying system design. With 
the elimination of frequencies 
above and beyond 240 kHz by 
0 use a good the pi match, the two-stage 
broadband amplifier of Q5 
and 6 gives about 20 dB of 
gain of the difference frequencies that fall 
within the 1750 meter spectrum. 

As an example, an HF transceiver that 
transmits a signal at 3.6 MHz mixes with LO 
in U2 (3.675E6/3.5E6 = 175 kHz), and 
presto, you have your signal right in the mid¬ 
dle of the 1750 meter band at 175 kHz! 

Q6 will run very warm because it is biased 
to allow good linearity of voice peaks. The 
output of Q6 is transformed to an impedance 
level of 40 ohms through the action of trans- 






and house ground; d) phase-canceling device; e) the SNB1288 snychronous noise blanker; and 
f) a switching arrangement for three antennas. 


input current to the PA. Positive connection 
should go to point H. You can use almost any 
type of milliamp meter, but I recommend one 
with a range of 1 mA. Calibrate the meter 
with R41. You can make PA current mea¬ 
surements with any VOM, VTVM, or digital 
meter, measuring the voltage across points H 
and I after adjusting R41 for minimum resis¬ 
tance. 

TR: Transmit/Receive switch. Turns 
transverter from receive to transmit. By 
grounding this point, the transverter system 
will go into transmit mode. This point should 
go to your transceiver’s auxilary relay for 
automatic switch over. Consult your trans¬ 
ceiver’s manual for correct connection. Con¬ 
nect the normally open relay terminal on your 
transceiver to point TR and the common relay 


VLF Information Sources I 

The Longwave Club of America 

Membership is $12/yr ($20 foreign) which in- 

45WildflowerRd. 

eludes a subscription to the Lowdown which pro- 

Levittown PA 19057 

motes DXing and experimentation on frequen¬ 
cies below 550 kHz and the 1750m band. 

The Northern Observer 

$15 donation (U.S.) for this newsletter with 

c/o Herb D. Balfour 

information about LF, VLF, ULF, MF and some 

91 Elgin Mills Rd. West 

HF operations in the east coast, mid-west, cen- 

Richmond Hill, Ontario L4C 4M1 Canada 

tral states and Canada. 

Western Update 

Western newsletterfor MF, LF and VLF exper¬ 

c/o Jim Ericson 

imenters. $10/yr or $1 per issue (with 25 cent 

226 Charles St. 

Sunnyvale CA 94086-6063 

stamped envelope). 


former T2, which is also operated in a broad¬ 
band manner. 

Transistor Q7 is a hefty 30-watt device, 
deliberately used here to overcompensate 
for mismatch conditions. Q7 is normally 
operating the class AB or class B mode 
with good gain and acceptable linearity for 
voice communications. Under ideal circum¬ 
stances, efficiency has reached as high as 
70%. Output power in the neighborhood of 
10 watts is also possible, but discouraged. 
The heat sink for Q7 will not accomodate 
this; if you use the device incorrectly, you 
may destroy it. 

You can adjust the bias potentiometer R31 
for zero volts of bias to Q7 for class C opera¬ 
tion, if you wish. The bias transistor Q8 is a 
simple current amplifier/voltage regulator, 
providing a bias potential from the emitter 
through the secondary of T2, where the RF 
signal is added to the bias voltage and over to 
the base ofQ7. 

Diodes D2 and 3 provide a steady 1.2 
voltage reference for R31, which you adjust 
to set the idle current through Q7 to approxi¬ 
mately 10 to 15 mA. The amplified output 
from the collector of Q7 is applied to tank 
circuitry of transformer T3 and capacitors 
C26 and 27. C25, 28, and 29 create a virtual 
short for all RF in the PA section. The output 
impedance of transistor Q7 and the 50-ohm 
load connected to the secondary (your anten¬ 
na) via point C, dampen the Q of T3 so that 
full coverage and more across the 1750 meter 
band is possible. Excellent linearity and har¬ 
monic attenuation are found using the car¬ 
bonyl HP material in this toroid. 

Resistor R36 is not normally used, but if 
you experience any problems with oscilla¬ 
tion of Q7 during transmission, a resistor 
with an approximate value of 47 ohms, or 
even lower, may be placed in this spot. Be 
careful not to use too low a value, though, 
since this will load down transistor Q8, which 
may burn out. 

System Operation 

All interconnections to the SAMI are done 
through points on the circuit board (see the 
schematic). Let’s look at each point and ex¬ 
amine what each one is used for. 

A: 1750/LF “thru” port. In receive mode, 
the transmitting antenna connected to port C 
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will go to point A. This point can be connect¬ 
ed to point B for using the transmitting anten¬ 
na for receiving, or left unused if a separate 
antenna for receiving is desired. 

B: 1750 meter receive input port. 50-ohm 
input for long wave and 1750 meters. 

C: 1750 meter transmit port. Used for con¬ 
nection with 1750 meter transmitting anten¬ 
na. You can also use it for 1750 meter receiv¬ 
ing if you wish to use the same antenna for 
both. 

D: “Phantom” power during receiveoper- 
ation. Provides 12 volts DC for accessory 
connections. Voltage goes off during trans¬ 
mit. 200 mA maximum recommended cur- 

E: 80 meter transceiver port. Using coax 
cable, connect this port to your 80 meter 
transceiver. Miniature coax is acceptable. 
Ground the braid of the coax to the ground 
plane on the component side of the circuit 
board, next to the hole where the center con¬ 
ductor of the coax is connected. 

F: Transceiver “through” port. When the 
transverter is off, relay K3 will also turn off, 
allowing regular use of your transceiver at 
port F. Regular antenna connections that 
would normally go to your transceiver SO- 
239 jack should go to port F instead. 

G; Ground. Use this point for a good 
ground connection. 

H: VCC. 12-24 volts DC. Well-filtered, 
24 volt supply recommended. 

I: PA meter terminal. Negative connection 
for using a milliamp meter for monitoring 


point going to ground. This will automatical¬ 
ly switch both systems over at the same time. 
For manual operation, you can switch be¬ 
tween point TR and ground. 

Optional Circuits 

Once you have built your transverter, 
mount the board inside a suitable housing 
with appropriate connectors and switches. 
Use quality RF connectors, such as SO-239s 
orBNCs to simplify interconnections to other 
pieces of equipment. You have to decide 
whether you want one antenna or more than 
one, and whether you want to add noise-elim¬ 
inating circuitry, such as the options shown in 
Figure 3. 

Figure 3a shows a simple connection to 
turn the 1750 meter transmitting antenna into 
a receiving antenna. Just solder a wire jumper 
from points A and B. Figure 3b is a basic 
circuit for using “phantom power” to supply 
an active whip or other remote device, and to 
separate the signal to point B, the LF receive 
port. The unmarked port in Figure 3b should 
connect to RG-58AU coax or similar shielded 
cable, to carry both the RF and DC power to 
the remote device. 

Another possibility is shown in Figure 3c, 
which is the same as circuit 3b except that 
the DC supply and the ground remain inde¬ 
pendent of the transverter and the house 
ground. This is important because a lot of 
the noise that plagues reception can be traced 
to the ground system. Frequently, many 
ground systems are “dirty”; they carry pow- 





Resistors 
R1,14,21 270Q 

R2,4 30 

R3 4300 

R5,7 9100 

R6 6.20 

R8.27,34 510 


SAM1 Transverter Parts List 

RIO,17,20 330 

R11 82kO 

R12,33 IkO 
R13 22kO 

R15,19,23 2.7kO 

R16 6.8kO 


R9,29 5600 

R36 NOT USED 

All resistors are ’AW unless noted. 

Capacitors 

01,3,4,26,27 0.01 


R22 1800 

R24.30 4700 

R25.26 120 
R28 101W 

R31 2k pot 
R32 2kO 
R35 4.3kO 

R41 Ik pot 


01,3,4,26,27 0.01 pF, 50 VDO poly 

02 0.0047 pF, 50 VDO poly 

05,6,7,21,23,24,25,28,29 4.7 pF, 35 VDO, electrolytic ' 

08,10,16,18,19,20,31,32 0.1 pF/50 VDO monolythic chip 

09 0.022 pF/50 VDO monolythic chip 

011 0.0082 pF/50 VDO monolythic chip 

022 1 pF/50 VDO monolythic chip 

015 68pFNPO 

017 270pFNPO 

012 390pFS.M. 

Inductors, Transformers 

LI ,2 27 pH Inductor J.W. Miller #70F275AI 

L3,5 120 pH I nductor J .W. M iller #70F124AI 

L4 5.6 pH Inductor J.W. Miller #70F566AI 

T1 200;8Q audio transformer Mouser #42TL004 

T2 FT-50-77 toroid. Primary; 45 turns #28 wire. 

Secondary; 6 turns #22 wound over primary. 

T3 T68-3 toroid. Secondary; 61 turns #28 wire. 

Primary; 46 turns #28 wound on top of secondary. 

Transistors and Other 

01,4 J310 U1 M078120T 

02,3 2N2857 U2 SBL-3 

05,8,9 2N2222A 1 07 mica insulator 

06 2N2102 1 4/40 nut and bolt for 07 

07 TIP31B K1.2 DPDT12 VDC relays, 8-pin 

Digi-Key#Z440-ND 

010 2N2907A K3 SPDT12 VDC relay, 5-pin 

Mouser #ME431-1212 

D1 1N4001 D2,3 1N914A 

A kit is available from Curry Communications, 737 N, Fairview St., Burbank, CA 91505. Tel; 
(818) 846-0617. It includes JFETs, so be sure that your soldering iron is grounded—and 
your body, too! No milliamp meter is included. Options for using the SAMI with other 
equipment, and articles on recommended antenna designs, come with the kit. The silk- 
screened component side of the circuit board is marked for parts placement. The complete 
kit costs $89.95. The silk-screened, double-sided, predrilled board alone is available for 
$19.95 postpaid. 


C22 

C15 

C17 

C12 

Inductors, Transformers 

LI ,2 

L3,5 


Transistors and Other 
01,4 J310 

02,3 2N2857 

05,8,9 2N2222A 

06 2N2102 

07 TIP31B 


er line hash and the remains from light dim¬ 
mers (G1). 

Active whip antennas, for example, have 
an extremely high impedance and couple eas¬ 
ily to local structures, wires, and of course, to 
the braided shield of the coax delivering pow¬ 
er to the active whip. Noise along the ground¬ 
ed braid is capacitively coupled to the anten¬ 
na, wrecking the signal-to-noise ratio in an 
otherwise quiet area. For a separate (G2), 
“clean” ground independent of the house or 
system ground, put a rod or similar item 
directly under or near the active whip and 
connect it to the active whip circuitry as 
shown in Figure 3c. 

Transformer “T” is made by winding 50 
turns for both primary and secondary on an 
Amidon FT-82-77 coil form with #32 gauge 
wire. The polarized capacitors can be any 
value from 1 pF to 10 |iF electrolytic. A 
battery supply is highly recommended. If you 
decide to use an active whip, which is quite 
effective as a receiving antenna, be sure to 
place it away from power lines and buildings. 
Often the best places for this type of antenna 
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are in the front yard, on a wooden pole on the 
roof, or at the top of a tree. 

Figures 3d and 3e are both noise-canceling 
devices. Figure 3d uses phase canceling, 
which can be highly successful for power line 
hash or complex noise. The noise antenna can 
be any length of wire from 40 to 60 feet, laid 
horizontally on the floor or outside on the 
ground. The goal, of course, is to maximize 
noise on the noise antenna by placing it near 
house wiring where it will couple to the wir¬ 
ing and radiate noise. You’ll need to experi¬ 
ment with this circuit to get the best results, 
since noise at each location is different. 

J.W. Miller coil #9004 is used to resonate 
the noise antenna at the frequency of interest 
(in this case, in the 1750 meter band). The 
secondary of the transformer uses a low 
impedance of only 10 turns; that is, 180 de¬ 
grees out of phase. Antenna input at “A” 
contains both signal and noise, and the noise 
is canceled by rotating the 100-ohm poten¬ 
tiometer to a point where the noise is of equal 
and opposite current, and adjusting the reso¬ 
nance and phase with the Miller inductor. 


Vertical resonant antennas work well at 
port “A". Figure 3e is the Curry Communi¬ 
cations SNB1288 synchronous noise blanker, 
which can be inserted between points "A" 
and “B" of the SAMI transverter as shown. 
This will eliminate all types of synchronous 
noise, such as light dimmers, and could even 
be added in scries with the phase-canceling 
circuitry in Figure 3d (point “B" in 3d going 
to point “B" in 3e, and point “A" in 3e 
going to point “B" on the SAMI). Don't 
forget that “A” in Figure 3d goes to point 
“A" on the SAM 1. So you can see that there 
really are many ways to do it. 

This leads us to Figure 3f, which shows 
a switching arrangement capable of let¬ 
ting you u.se three different antennas, which 
could be quite convenient. This switch is 
recommended with one or both of the noise¬ 
canceling devices in Figures 3d and 3e. If 
you live in a suburban area, you can almost 
bet that light dimmers and similar devices 
will plague reception, and the noise blanker 
on your HF transceiver may not have a 
long enough time constant to eliminate these 
pulses. First check your reception to decide 
how elaborate you want to get with these 
receiving aids. 

Once you have decided on the system, if 
any, you wish to use with the SAMI, and 
you've decided on how you want to mount the 
circuit board, remember to use Vt" spacers 
when you position the board inside the hous¬ 
ing. Anything under 14" may short the screw 
or bolt on Q7. which has full potential. 

Connect the power supply to points G 
(ground) and H (positive). A 24-volt DC sup¬ 
ply is recommended, but a 12-volt supply is 
adequate. When the SAMI is properly con¬ 
nected, relay K3 will close. 

Bias and Oscillator Adjustments 

At this point, align the bias and PA meter. 
Rotate R31 fully counterclockwise (bias con¬ 
trol) for minimum bias voltage on Q7. R28 is 
used as a current reference so you can accu¬ 
rately measure and monitor the PA current of 
Q7. A meter would be the easiest way to do 
this, using 1 mA across points I and H. Adjust 
resistor R41 to align the meter for a calibrated 
indication. Use a VOM or digital meter and 
connect leads across R28. Apply power to the 
SAMI, You should hear relay K3 close when 
you turn the power on. If you don’t, your 
power supply potential is too low and you 
have to increase it. 

Place the SAMI in the transmit mode by 
grounding the TR point. Relays K1 and 2 
should change over, and you may get a read¬ 
ing of 1 mA or so across R28. Remember that 
the VOM or digital multimeter is actually 
measuring the voltage across R28, but be¬ 
cause of the resistance of R28 (1 ohm), you 
^an interpret the reading as the actual current 
flowing through R28 to Q7. R31 is rotated 
slowly clockwise for an indication of 10 mA 
(or 0.01 volts measured across R28). If de¬ 
sired. you can use a jack or plug and simply 
monitor the current externally with a VOM or 
multimeter. Use points I and H, adjusting 
R41 for minimum resistance. Any meter oth¬ 
er than a multimeter or VOM will have a 







significant amount of resistance, and R41 
compensates for this. 

Some meters can measure up to 300 ohms 
of internal resistance, and you can calibrate a 
meter of this type simply by monitoring the 
current across R28 with a VOM or digital 
multimeter and turning R41 so the current on 
the meter will be the same as the current 
across R28. This concludes the bias adjust¬ 
ment of the SAM 1. 

Unground point TR and connect point “E" 
to the RF terminal on your HF transceiver. 
Zero beat the local oscillator on the SAM 1 by 
tuning your HF transceiver to 3.5 MHz and 
rotating C14. If you own a calibrated fre¬ 
quency counter, you can check the frequency 
of the local oscillator at the output of Q3, or 
across C12 or L4. Make sure your trans¬ 
ceiver is calibrated to the internal oscillator 
most modern HF transceivers arc equipped 
with. If your transceiver has one, turn the 
oscillator on and zero beat the two signals, 
listening in the AM mode. 

Checking Connections 

With all connections to the SAMI com¬ 
pleted, check to make sure the points on the 
SAMI are going to their correct places on 
the transceiver and antenna. Apply power 
and again listen to make sure you heard relay 
K3 kick over. Your HF tran.sceiver will oper¬ 
ate just as it would on any amateur band, 
along with any controls you wish to use to 
improve the reception or transmission within 
the 1750 meter band. The readout on the 


analog dial or digital display is simple to 
read; Ignore the 3.5 MHz; read only the kHz 
readout. 

For example, let’s say you’re working an 
SSB station on 183 kHz. What would the 
readout be on your transceiver? Simple: 
3.683 MHz; 3.683 - 3.5 = 183 kHz! Shortly 
you will become accustomed to ignoring the 
3.5 MHz and the fact that your HF trans¬ 
ceiver has been transformed into a complete 
LF/VLF station. 

Make extra sure that the TR point on the 
SAM 1 board is connected to the external re¬ 
lay port on your HF transceiver so the SAM 1 
will automatically follow the transceiver go¬ 
ing from receive to transmit. Check this by 
placing the transceiver in the send or key- 
down (transmit) mode, but don't let any RF 
leave the transceiver. 

Keep all carrier and mike controls on the 
transceiver to a minimum! Both relays (K1 
and 2) on the SAMI should key over. If you 
do not hear this, your wiring on the TR line is 
incorrect. Point TR must be grounded during 
transmit mode. If all is well and the relays key 
over, you’re ready to check the transmitter 
half of the SAM 1. Be sure to connect a reso¬ 
nant 1750 meter antenna to point *‘C”on the 
SAM 1, or a 50 ohm, 2 watt load resistor as a 
termination. With both the transceiver and 
transverter in the transmit mode, send a low- 
level carrier of approximately 10 watts on the 
transceiver anywhere between 3.66 to 3.69 
MHz (160 to 190 kHz), the legal band limits 
of the 1750 meter band. 


Check the PA current of the SAM 1 as dis¬ 
cussed previously. The legal input power for 
continuous duty or CW to the PA is 1 watt. 
Not much, but surprisingly effective! Hun¬ 
dreds of miles have been successfully and 
regularly worked on such low power, which 
adds to the challenge of the 1750 meter band. 
When operating SSB, however, 2.8 watts 
peak-to-pcak is allowable, and the transverter 
can handle this easily. 

The bias current to Q7 is adjusted to a class 
AB condition (15 mA) to accomodate SSB 
operation. The drive level from the HF trans¬ 
ceiver controls the RF output of the SAM 1. 
with only a small amount (10 watts) required 
for legal output on 1750 meters. With too 
much power or a too-high bias, transistor Q7 
can go into thermal runaway. The bias will 
naturally increase as the temperature of Q7 
increases, so don’t be concerned about this. 
Temperature-tracking diodes D2 and 3 are 
help minimize this condition. 

Because of their continuous duty opera¬ 
tion. digital modes such as RTTY and 
AMTOR require that you keep the drive to 
the SAMI low. Check the PA current to Q7 
often. If desired, you may lift Q7 from the 
circuit board and set it down vertically, with a 
heat sink attached to the metal body for im¬ 
proved heat dissipation. The TIP31 transistor 
Q7 is quite rugged; because of this virtue, 1 
chose it as the PA amplifier. B 


David Curry WD4PU, 737N. Fair-view St., 
Burbank CA 91505. (818) 846-0617. 


Parts List 

QTY Item 

2 Va" x 1 2" hardwood dowel 
4 1" x 6.5" hardwood dowel 

1 l-’A" X 3’ aluminum mast pipe 
4 Vi" I.D. X 1 ’ clear plastic tubing 

4 Vi" diameter X 5’aluminum tubing 
4 Vi" diamaterx 16.5" aluminum tubing 
4 diameter X 4’ aluminum tubing (cut for 

proper length, as shown in Figure 6.) 

8 H" diameter X 5" aluminum rod 

2 l-'A" I.D. U-bolts for mast 

8 plumbing clamps for Va" pipe 
12 pipe clamps for Va" pipe 
1 1" X 3" X 24" pine 

1 1" X 3" X 22" pine 

1 1"x2''x4'pine 

1 1"x3"x6'pine 

1 V X 1' X V«" plywood (cut up for the 4 cleats) 
#12 wire 

#16 enameled wire 

1 1;1 balun - Radio Works #Y1-4K 

Kevlar support wire - Radio Works 
12 self-tapping screws 

12 eyelets 

1 Fiberglas kit (optional) - K-Mart or equivalent 


Monoband Yagi 

Continued from pa^e 35 

Radio Shack. 1 mounted the antenna at the top 
of the pole, with the sections uniformly tele¬ 
scoped to yield a total height of 30 feet. I 
obtained additional strength by telescoping 
the sections to this shorter length. A short 
mast cut from 1-1/4" aluminum tubing and 
mounted above the rotor brought the total 
antenna height to 33 feet. If you use a pole, as 
I did, don’t attempt to extend the pole to its 
maximum height. Very little will be gained in 
radiation angle, but the structure will be 
weakened considerably. 

I attached the pole to my eaves at a height of 
10 feet using the mounting bracket. I then 
guyed the pole near the top using Kevlar™ line 
sheathed in Dacron™ (available from Radio 
Works). This produces a strong, inconspicu¬ 
ous guying system. 

Performance Tests 

In three months I have logged 107 coun¬ 
tries with the new antenna, most of those on 
SSB and most with signal reports of 5-9 or 
5-9 plus. "Big Signal, AB4GX’’ has com¬ 
monly been heard. The power used varied 
between 50 and 1200 watts output, although 
the antenna should handle full legal power 
with no problems. The front-to-back-ratio 
agrees with the computer analysis, and 
I’ve used the existence of the null off the 
sides to advantage. When working East 
(Europe and Africa) or West (South Pacific 
or Asia), I can effectively null the strong 
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South and Central 
American stations ad¬ 
jacent to my Florida 
QTH. 

This is the first time 
in 27 years of ham¬ 
ming that I have used 
a yagi, and the first 
occurrences of QSOs 
interrupted by hams 
telling me that there 
must be "something 
wrong with your 
equipment because 
you are pinning my S- 
Meter and blocking 
my receiver.” This 
sometimes while 
barefoot, and while I 
have ended QSOs in 
the interest of peace 
and harmony. I have 
also developed a new 
respect for the gain of 
this antenna. I have 
found 1 can work al¬ 
most anyone 1 hear, 
most often on the first 
eall, and power man¬ 
agement eoupled with 
operating eourtesy are mueh more visible re¬ 
quirements. You eannot have a “Big Signal" 
without also having a “Big Responsibility." 
And all this on a push-up pole, and with 
shortened elements! Enjoy, and please let me 


know your experiences if you construct this 
“residential yagi.’’H 


Contact Ken Kemski AB4GX at 3745 Allen- 
wood Street, Sarasota FL 34232. 
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Number 11 on your Feedback card 


by Thomas Gould WB6P 

The EASY-PC PCS 
Layout Program 


Easy PC PCB Layout System 
Number One Systems Ltd. 
Harding Way, Somersham Road 
St. Ives. Huntingdon, Cambs. 

PEI 7 4WR England 
Telephone: 011 44 480 61778 
Fax: oil 44 480 494072 
Price Class: S200 


An easy way to produce camera-ready PC board artwork. 


E ASY-PC, from Number One Systems 
Ltd., is a low-cost computerized printed 
circuit board layout system. With this program 
you can generate camera-ready PC board art¬ 
work from a dot matrix printer or plotter. That 
function alone makes the program worth the 
cost, but what really interested me was the 
ability to generate Gerber Data, allowing you 
to have your artwork plotted on a photo plotter, 
which provides excellent quality artwork at a 
very minimal cost. Also included in the pack¬ 
age is a schematic drawing tool. 

EASY-PC is a PCB artwork generation pro¬ 
gram that takes the place of the old way of 
using artwork tape and pads on mylar for art¬ 
work. The great advantage of the computer is 
that It allows you to make changes easily. 
Instead of having an assortment of layout tem¬ 
plates for each part on your circuit board, you 
have a library of parts which you can place on 
your layout, move around freely and copy as 
much as you want. 

EASY-PC will allow boards up to 17 inches 
square. Your board can have up to eight track 
layers and a top and bottom silk-screen. The 
monitor display shows the true track width and 
pad size. You can virtually set any track or pad 
size. There are full library construction utilities 
to allow the user to generate any geometrical 
shape needed for a part. There is a limited set 
of common parts supplied in the library. 

The EASY-PC program can also be used for 
schematic drav/ing. but there are no utilities 
such as parts list output, etc. There are three 
utility programs for output from EASY-PC. 
These are Easygerb for the gerber output. 
Easyplot for plotter output: and Easydnll for 
NC Drill output data 

Using EASY-PC 

EASY-PC requires an IBM PC, PC-XT, PC- 
AT /PC 386 or equivalent running DOS 2.0 or 
later, fitted with a Graphics Adapter CGA. 
EGA or VGA and an appropriate monitor 
(preferably color if double-sided or multi-layer 
boards are to be designed). A minimum mem¬ 
ory of 512K bytes is necessary. The programs 
work on a VGA system in the EGA mode. 
EASY-PC does not support Hercules Mono 
graphics, A mouse is not essential, but the 
program works better with one. 

The documentation is quite complete 
There is a tutorial which guides you through a 
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Photo A. The Easy-PC can support the design 
of complex multi-layer PC boards. Pull down 
menus along with hot keys make board design 
a snap. 

sample circuit board to give you a flavor of the 
command set. For various commands you can 
either use the pop-down menus or use the 
template to enter the command sequence 
through the keyboard. 

Zooming in and out is very fast. There are 
eight keyboard-selectable fixed zoom levels 
which allow you lo quickly set the magnifica¬ 
tion you desire. The screen refresh rate time 
varies depending on how much information 
has to be drawn. With a little experience you 
can display only the layers of interest at that 
time and speed up the screen refresh rate. 

The cursor x.y coordinates are displayed on 
the lower left of the screen display. The units 
can be either in thousands of inches or in 



Photo B. The various layers of the PC board 
are represented by different colors. Here the 
blue layers represent the bottom layer, the red 
layer is the top layer and the white layer shows 
the silk-screened labels. 


millimeters. The program also supports rela¬ 
tive or absolute coordinates. The x.y coordi¬ 
nate origin can be set anywhere within the 
17-inch-square border. 

Library symbols are easy to generate and 
modify. The program has a save reminder 
which can be programmed to warn the user to 
save his work at preset time intervals. 

Laying down pads is very straightforward. 
You select the new pad command and place a 
pad where the cursor is. Then you can change 
the variation of that pad to many different 
types. To continue, you just move the cursor to 
the new pad location, click the mouse, and the 
pad is placed, then click the right mouse but¬ 
ton and the pad stays. You continue in that 
fashion until all pads are placed. On most 
layouts you really do not have to place too 
many pads since your symbols have the pads 
included. 

Laying down tracks is a bit of a trick to get 
the hang off, but with some practice it is very 
easy. You select the new track command and 
click the left mouse button, then move the 
cursor to the new position, click again, and 
repeat the process for every straight line end 
point until you are finished with that track. 
Then click the right mouse button to complete 
the operation. The size and layer will be the 
default you used on the last operation. You 
can edit tracks to change size, layer, or posi¬ 
tion: or delete the whole track or just a seg¬ 
ment of it 

There is a snap-to-grid feature which can be 
turned on or off, and the grid can vary from 
0 1- to 0.025-inch increments. Text can be 
placed anywhere on any layer, with variable 
size selection possible. 

A status function allows the user to check 
the size of a track or pad on the layout. There 
are many block operations which allow you to 
copy, move, delete, rotate or get a mirror im¬ 
age of the area you draw a block around. You 
can also set some parameters so that you can 
be selective as to picking up tracks, text or 
pads only. The block command is used lo get 
a copy of the layout to your dot matrix printer. 

There is a file merge command which al¬ 
lows you to merge another layout into your 
current layout. This works well if you have a 
previous layout block, such as a regulator sec¬ 
tion, or any common layout you may use on 
many different circuit boards. 












Photo C. Schematic diagrams can be drawn 
with Easy-PC with the built-in library of 
symbols. 


The default colors are red and blue for track 
layers and white for the silk-screen layers. 
These colors can be changed If you want. Cre¬ 
ating symbols is very easy. With the com¬ 
mands available, any geometric shape can be 
produced and the program even supports sur¬ 
face-mount technology. If you have a symbol 
on your layout or schematic that you have used 
many places and you discover you need to 
modify it, there is a function that allows you to 
change all occurrences of the symbol with one 
command. This is a very handy feature since 
everyone makes a mistake now and then. 

Gerber Output 

Easy PC's best feature in my opinion is the 
gerber output feature. This data can be plotted 
on a photo plotter which produces extremely 
accurate artwork with precise tolerance con¬ 
trol. There are many photo plotter services 
available. In my location the prices are $16 
dollars per layer and 24-hour turnaround time. 

Another great feature is the drill file output. 
This file is sent to the board fabrication house, 
which uses the data to control a Numerical 
Control Drill Machine. This process allows 
complete automatic drilling of your circuit 
board, which again is another cost-saving 
feature. 

You can also use your dot matrix printer to 
make layout drawings or artwork. The program 
supports most popular plotters. 

Overall, I am very pleased with the perform¬ 
ance of this program, especially considering 
the low cost. I have just received an update 
notice stating that the libraries have been sig¬ 
nificantly expanded to over 1,000 parts, and 
output to a laser printers has been added. For 
roughly $200, this program sure beats the old 
tape and mylar way of circuit board artwork. Q 



Figure. A laser printer output of one of the PC 
board layers. 


( edo ^ Stop By And See Our Booth At The Dayton Hamvention! 


Cross Needle and Digital SWR/Power Meters for All Brands 

Rugged, Efficient, Low Cost answer to SWR! 
Powermeasurement that fits well into any station. 


CN-lOl 1.8-150MHZ 15/150W/1.5kW SO-239 

CN-1Q3 i40>S2SMHz 2(y200W 50239 oi 

NS-660A/PA LS-lSOMHz 3G/300W/3kW S0239 

NS 663BM/BN 140 S25MHz 3(y300W _ S0239 or] 


DP-810 

DP-820 

DP-830 


L8-S2SMHZ 0-l.SkW/0-t5W 
140-S2SMHZ O-ISOW 
1.8-lS(»>flto 0-L5kW_ 


CN-410M 3.S-1S0MHZ IS/ISOW 

CN460M 140-4S0MHZ 1S/150W 

CN-465M 140-450MIfe ISPSW 

CN-S20 1.8-60MHZ 200/2000W 


SO-239 

50239 

50239 

50-239 


\Coaxiai Switches 


Frequency: 500MHz 1.3gHz 800MHz SOOMhz 

Connectors; SO-239 N type SO-239 N type 

Isolation: +60dB +60dB +50dB +50dB 

Power Rating: IkWCW IkWCW IkWCW IkWCW 


^ower Supplies 


iDaiwa power supplies use the latest hi-tech circuitry ar 


suit protection protects the power supply in the event of accidental shorting. Crowbar protection protects your rig in 
lunlikely event of powersupply failure. All Daiwa Powersupplies are 120V 50/60IIz. Also available 220V 50/60Hz. 
•del_PSI20M PS140II PS304_RS3080 RS40X 



Linear Amplifiers All Amps have lo-noise gas-fet receiver pre-amp, with l5dB gain, all amps 
operate on FM as well as SSB (switchable). r a '91 snu 

LA2035R l-SWin 35Wout LAilSOH 

LA2065R l-l4Win 65Wout 

LA2080II l-5Win SOW out 

LA2155H 1.5or25Win iSOWout 


\CREA TE is serious about long term reliability. The CRB A TE Family of Rotators, Roof Top 
'/owerj and High Gain Antennas were designed with the serious DX'er in mind. CLPS130-1 

This high gain, wuk-barid VHPIUHP Anlenna is escdlent for _ 

DXing, Amateur Radio, FM broadcast, scanners, VHF/UHF tele¬ 
vision, government, cellular and business band use. The forward 
gain is 10-12dB, front to back ratio 15dB, 23 elements, transmit 
power to 500W. Boom length 5.8ft, VSWR 2.0:1 or less, max. 

Longest element 9.8ft, weight 11 lbs., wind survival 90mph. 

CLP5130-2,105-1300MIIzalsoavailable. 19HementBoom4.6ft., 

Longest Element 4.6ft. 






CREATE High Grade Aluminum Roof Towers for your 
xjuirements. Guying is recommended to insure safety. 

Base Max. Wind Max.VcrL 

Hcicht Width lx>adFt2 Ixiad lbs. Wciitht 

31 1/2" 21(a)90mph 440 _ 18 

39* 2r7lS90nit)h 1322 33 


CREATE Rotator Features: RCS 

•Cast and machined aluminum case -Water tight connector 
•Worm drive brake gearing -Circle overlay available for 

•Auto, mast clamp guides USA (west-central-east) 

•Preset (on 3 models) -Long term reliability 




EMOTO is a new generation of Rotators that are 
out to set high standards! emoto supplies over 60% of 
the Japanese market with many innovative features. EM OTO 
also has an AZ-EL Rotator with computer HO ports, for those working 
satellite or EME 'Moon Bounce. Ask your dealer today! 1200FXX 




ELECTRONIC DISTRIBUTORS CO. 

[( EDCO 325 Mill St. N.E. • Vienna • VA • 22180 
Ph. 703-938-8105 FAX 703-938-6911 
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SUPER PACKS FOR 


ICOM2/4SAT&24AT 


BP-83 7.2V 600mah 
^.50 

BP-83S 7.2V7S0mah 
$43.50 

BP-84 7.2V1000inah 
$57.00 

BP-84S 7.2V1400inah 
$83.00 

BP-8SS12V 800inah 
$76.00 


SAVE ON THESE POPULAR 
PERIPHEX POWER PACKS 
BP-7S 13.2V 1200inah ... $65.00 
BP-8S9.6V1200mah ... $65.00 




^ FNB-4SH12V1000niah 
$71.00 

FNB-T4S7.2V1400niah 
$59.75 

FNB-17 7.2V600niah 
$35.00 

FNB-1212V 500niah 
"SEND FOR FREE FNB-210.8V OOOmah 
CATALOG" *2250 



PB-25/26S8.4V900mah 

$65.00 

PB-1 12V 1200mah 
$87.00 

PB-8S12V 800mah 
$59.00 


CAU US TO DISCUSS YOUR BAHtRY REQUIREMEMS 


miisPORlPHOXinc. 

115-18 Hurley Rd.. Oxford. CT 06478 

800*634*8132 

In Connecticut 203»264»3985 - FAX 203»262«6943 


CIRCLE 68 ON READER SERVICE CARO 
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Plumber’s Delight Cimliimed from page 16 



My finished antenna conformed very 
closely to the dimensions shown in Figure 1. 
and when I connected the feedlines 1 had 
1.5:1 SWR or better on all three bands. The 
center frequencies chosen for this antenna are 
146, 223, and 445 MHz. I had the antenna 
leaning up against a wood wall, and used a 
12-foot scrap of coax to fine-tune the feed- 
point. The stripped and tinned end of the 
cable was attached to each antenna section 
temporarily with Scotch tape. 

I then transmitted into the antenna via 
a VHF/UHF SWR meter and moved the 
temporary connections up and down a little 
at a time until a 1.1:1 SWR was found. 
These points were marked on the pipe, 
and then small pilot holes were drilled. 
Small crimp-on eyelet terminals were first 
crimped, then soldered, onto the permanent 
feedlines. 

Then I used self-tapping screws and lock- 
washers to attach the coax to the antenna. 
I cleaned everything up with a small brush 
and alcohol, to remove flux and dirt. Then 
non-corrosive RTV sealant was used to 
protect the connections against the weather. 
Non-corrosive RTV is that type which 
does not contain acetic acid. You can test 
for this by smelling of it; the proper type 
will NOT smell like vinegar. Route the 
feedlines from the two upper antennas down 
one side of the mast, 90 degrees from the 
plane of the stubs, in such a manner that the 
cables do not enter the space of the gaps 
below. You can use nylon zip ties to hold the 
cables in place. 

I found that there was no change in SWR 
after I got the antenna away from the wood 
wall and up in the air with its permanent 
feedlines connected. SWR was 1.5:1 or bet¬ 
ter over the entire 2 meter and 1.25 meter 
bands, and over the entire 440 to 450 MHz 
section of the 70cm band. 

No need to worry if you do not have 
access to a suitable SWR meter. Just con¬ 
nect your coax to the points indicated, and 
you'll have some very livable SWR values. 
On the other hand, if your finished antenna 
is not. physically, exactly the same as the 


measurements in Figure 1, you can use an 
SWR meter to adjust the feedpoints and still 
obtain close to 1.1:1 SWR. I found this out 
while helping my elmer (who is not a very 
good plumber) get his duplication of my mod¬ 
el working. Formulas are provided in the 
table for those of you who would like to try 
this idea out on different center frequencies 
or bands. 

Taking It Further 

I built a version of this antenna for the 6, 2. 
and 1.25 meter bands out of 1.5" heavy duty 
steel TV antenna mast. It required two 10- 
foot sections of mast. The stubs were made 
from 3/4" galvanized pipe, and 1/5" angle 
iron was used to stand the stubs off from the 
mast. I used a MIG welder to put the thing 
together. Nylon guys were used. 

This worked very well. Then I bought one 
of those Create Designs log periodic antennas 
that covers 50 to 1300 MHz, and started to 
look for a place to put it. The only place I 
could figure was on top of that 6 meter J-pole. 
So I stuck it up there along with a cheap Radio 
Shack TV antenna rotor. 

1 mounted the rotor to the top of the J-pole 
and used only a 1-foot section of mast above 
the rotor to mount the log periodic. This 
really messed up my SWR for those three 
J-poles! But by moving the feedpoints up or 
down a little and testing the SWR, I was able 
to get all three of them back to 1.1:1 SWR 
again. 

Now 1 had omnidirectional vertical gain 
antennas for three bands plus a horizontal 
directional gain antenna for six bands all on 
one mast! Hmmmm... maybe I’ll get ambi¬ 
tious enough one day to take the beast back 
down and weld on a stub for 70cm. I wonder 
if that would work, too? 

Yes, Tm J-pole loco, and you might 
catch the disease too if you start playing with 
them. This is the perfect thing for the new 
rank of Technicians just starting out, to get on 
the air with three bands and very little cash 
outlay. Q 


Eric R. Johnson KB6EPO. P.O. Box 996. 
Imperial Beach CA 91933. 



Figure 2. Individual antenna element detail. 
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Bill Brown WB8ELK 
%73 Magazine 
Forest Road 
Hancock NH 03449 

The Flight of Eclipse 1 

Every 20.000 years of so. residents ot 
Southern California are presented with a 
dramatic sight; an annular eclipse of the 
sunjusi befo'e sunset. Anannula'edipse 
is a variation of a total solar ecnpse which 
occurs when the d ameier of the moon 
doesn t completely cove' the solar disk 
The end result is a spectacula' r.ng of fire 
surrounding a da'k center 

The eclipse would happen on January 4 
just a couple of minutes before sunset and 
would be viewable along the Southern 
California coastline Since the weathe' 
during January has about a 50-50 chance 
of oeing favorable. Mike Henkoski 
KC6CCC. Mike Collis WA6SVT and I de¬ 
cided to slack me odds m our favor and 
attempt to watch the ecliose from the 
stratosphere (above the clouds) with an 
ATV balloon 

Marathon Payload Building 

We all assembled at Mike Henkoski's 
QTH the nigni before the eclipse with a 
large pile of pans and oegan a 24-hour 
marathon session of payload construc¬ 
tion. We televised hourly updates via the 
WA6SVT ATV repealer on Santiago Peak, 
showing each phase of the assembly pro¬ 
cess. 

Just one hour before Ihe eclipse, we fi¬ 
nally had transformed a pile ol miscella¬ 
neous pans into a mim-spacecrall. We al¬ 
so succeeded in transforming KCeCCC's 
formerly pristine shack into an absolute 
junkyardi Our final configuration consist¬ 
ed of a Microtek micro-TV transmitter (see 
the July '91 issue ol 73, page 9), the com¬ 
panion subcarrier sound board, a PC Elec¬ 
tronics PA-5 power amplifier, a Micro 
Video Products miniature B/W TV cam¬ 
era, a video ID board, an ICOM 2A HT, a 
30 milliwall 10 meter AM transmitter, and 
a voice IDer (see Ihe November '91 issue 
ol 73). 

The ATV antenna system was some¬ 
what unique. Mike WA6SVT transformed 
a radar reflector into a quarter-wave verti¬ 
cal which would be suspended eight feel 
below Ihe package during the flight. In ad¬ 
dition the shield ol Ihe ATV coa* worked 
as hall of the 10 meter dipole 

In order to keep Ihe package pointed at 
Ihe sun. Mike KC6CCC designed a solar 
tracking system oui ol a pair ol photo cells 
and a radio control servo This Servo con¬ 
trolled a large Im made out of a paper lile 
holder. Whenever Ihe package moved 
away from Ihe sun. the l.n would act as a 
rudder and try to steer me package back 
towards the sun This system worked fairly 
well, but Ihe movement of the fin was un¬ 
even and didn't lock onto Ihe sun coniinu- 

In order to pan Ihe camera view, we 
used an ,dea used by Joe Mayenschem 
WB9SBD In an earlier (fight. Joe mounted 
a mirror m front of his TV camera and rotat¬ 
ed Ihe mirror with a small motor 

Liftoff 

A large crowd assembled near Ihe 


Ham Television 


beach at a park in San Clemente as we 
inflated Ihe balloon. They even stopped 
a nearby soccer game so Ihe partici¬ 
pants could watch the activities. Just 
35 minutes before the eclipse, we finally 
had everything buttoned up and ready 

lulely no wind, so we could just reel out 
the balloon string and gently let go ol 
the payload If only all our launches 
were this easy! We brought along a 
portable TV so me spectators could see 
the fantastic vievrs of Ihe California sho'e- 
line which was transmitted down from the 
on-board TV camera Gordon West 
WB6NOA also brought along his ATV re¬ 
ceive station which generated a large 
viewing audience 

Airborne Repealer 

Since we were flying with a 2 meter HT 
on board, we used it to listen on 146.43 
MHz and retransmit the audio out on the 
video Subcarrier as well as the 10 meter 
transmitter (an AM modulated computer 
clock oscillator on 28.322 MHz). In es¬ 
sence we had an airborne dual-oulput 
crossband repeater. Every 30 seconds the 
voice ID/limer circuit would key up the 2 
meter transmitter (or a short message to 
aid in tracking. 

Activity was brisk through the cross- 
band repeater as stations farther and far¬ 
ther away could be heard through the bal¬ 
loon repeater as it gained altitude. The 30 
milliwatt mini-AM transmitter was heard 
as far away as South Dakota (Paul WQ8M) 
and Wisconsin (Joe WB9SBD). We even 
had a fellow at the launch site listening in 
on his shortwave receiver. 

Quite a View 

The view from the balloon’s TV camera 
was spectacular. The rotating mirror (two 
minutes (or a complete revolution) gave us 
a continuous coverage of both horizons, 
the ground below, as well as the balloon 
straight overhead. 

We gathered in KC6CCC's back yard to 
view the actual eclipse at sunset. John 
Hoot N6NHP (of Software Systems Con¬ 
sulting) had a telescope set up with a video 
camera to tape the event. Although we did 
see Ihe lull eclipse (or a very brief lime 
(see Photo A), it was partially covered by 
clouds. The Los Angeles area didn't even 
have a chance due to a solid overcast just 
to our north 

Alter sunset, we rushed inside to see 
how the balloon's TV camera was doing 
with the eclipse Even though it was rapid¬ 
ly gelling pitch dark on Ihe ground Ihe 
balloon camera could still see the sun. At 
40.000 feet, sunset would not occur (or 
another 20 minutes' We should've used a 
so'ar filler in front of the TV camera, as the 
brightness of the sun was overloading Ihe 
camera even during Ihe maximum 
eclipse. It was still quite fascinating to see 
a sunset from Ihe stratosphere! 

The 6-wall ATV transmitter worked 
quite well. Snow-free reception of Ihe sig¬ 
nal was reported from most of Southern 
and Central California. Pal W6YEP m 
Fresno reported P-5 results (or most of Ihe 
flight |280 miles). Norm WV7K and mem¬ 


bers of Ihe AAA5 club in Phoenix. Arizona 
(300 miles), had nearly P-5 reception (Ihe 
IDer was in full color) with perfect subcarri¬ 
er sound lor over an hour 

The crossband repealer worked well for 
Ihe first 30 minutes ol Ihe flight, however 
the cold temperatures caused the timer 
board to malfunction resulting in a contin¬ 
uous loop of the voice ID. I'm sure Ihe 
Southwest is a little tired ol my voice by 
now, but it did help the T-hunlers track 
down Ihe payload since the 2 meter trans¬ 
mitter was on continuously. 

The Chase 

Before Ihe flighl. I contacted Scott 
Bovitz N6MI and Joe Moell K0OV of Ihe 
Southern California T-huni group. If any¬ 
body could track down and recover Ihe 


payload, it would be this group. No matter 
what the circumstances. I knew they 
would find a way to locate the landing site 
of Ihe package. 

The computer prediction showed that 
the payload would land about 50 miles to 
the east-northeast. This was an area of 
rugged mountains with very few passable 
roads. To lop It off, Ihe balloon would be 
landing at nightl A definite challenge to the 
T-hunters. As Ihe balloon came down, the 
T-hunlers had its location pegged right 
down to the point of touchdown. With Kuby 
N6JSX coordinating the mobile trackers 
via a repealer, they quickly converged 
near Ihe lop of Little Thomas Mountain 
(about 5,000 feet high) and re-acquired 
Ihe signal in short order. Unfortunately, 
they couldn't gel much closer than a mile 
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Photo E. The balloon lakes off just 35 
minutes before the solar eclipse. 


or two on any of the roads (a lot of vehicles 
gol stuck getting to this point). 

Imagine crashing through dense Man- 
zanita brush in the middle of the night on a 
freezing cold mountain while trying to 
track down a hidden transmitter. After the 
storm hit in the wee hours of the morning, 
they had to give up the hunt until the 
weather improved. It was a challenge just 
to find Iheir way back to their vehicles! 

Although the ATV portion of the payload 
died out after five hours, the 2 meter HT 
and the 10 meter transmitter were on a 
different battery system that would last 
several days. Fortunately, it was still trans¬ 
mitting two days later (the first good day 


after a large storm pelted the area). 
As the T-hunters closed in. the sig¬ 
nal suddenly appeared to be mov¬ 
ing. Apparently the balloon pack¬ 
age had grown legs and was 
walking out on its own! A local resi¬ 
dent had found the payload and 
carried it back to his cabin. The T- 
hunters tracked him down and res¬ 
cued the package. 

Back in One Piece 

Even after sitting out in the 
snow and rain for over two days, 
the payload was in perfect shape. 
The film from fhe on-board 35mm 
film camera was rushed to the 
developers. The camera had taken 
only three pictures, however. 
One good sunset shot at 2.000 feet, 
and a couple of cloud pictures at 
12,000 and 22,000 feet. It apparent¬ 
ly froze up after that. Not much so¬ 
lar radiation to keep it warm during 

This was a fun flight that hopeful¬ 
ly stirred up activity across the 
Southwest. I know at least one (pos¬ 
sibly more) of the spectators at the 
launch site may be joining the ranks 
of hamdom as a result of watching 
the ATV receive station at the park. 

I can't say enough about the 
sheer determination of the Los 
Angeles T-hunlers. Without their 
incredible efforts, the package 
may never have been found. Look 
at this month’s “Homing In" 
column by Joe Moell K0OV for an 
excellent account of the balloon re¬ 
covery effort. E] 
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Your Ham Dollar Goes 
Further At . 

CALL OR WRITE FOR SPECIAL QUOTE 


BULLETIN 

CALL US 
NOW! 

In 1937, Stan Burghardt (W0IT), because of his intense interest in 
amateur radio, began selling and servicing amateur radio equipment 
in conjunction with his radio parts business. We stand proud of this 
long-lasting tradition of Honest Dealing, Quality Products and 
Dependable ‘S-E-R-V-I-C-E' l 

Above all, we fully intend to carry on this proud tradition with even 
more new product lines plus the same "fair" treatment you’ve come 
to rely on. Our reconditioned equipment is of the finest quality with 30, 
60 and even 90-day parts and labor warranties on selected pieces. 
And always remember: 




'AMERICA'S MOST RELIABLE AMATEUR RADIO DEALER " 

SELL-TRADE 

New & Reconditioned 

Ham Equipment 


PHONE (605) 886-7314 
FAX (605) 886-3444 


WE SERVICE WHAT WE SELL — 


AEA 

Alinco 

Ameritron 

Amphenol 

Ampire 

Antenna 

Specialists 

Astron 


B&W 

Belden 

Bencher 

Bird 

Butternut 

Centurion 

CES 

Cushcraft 


Daiwa 

Hustler 

Kantronics 

Kenwood 

Larsen 

MFJ 

Mirage/KLM 

Mosley 


Palomar 
Radio Callbook 
Ritron 
Rohn 

Telex/Hygain 

Ten-Tec 

Unadilia/Reyco 

Yaesu 


STORE HOUBS; 



Write today for our iatest Buiietin/Used Equi| 


182 N. Maple 
P.O. Box 73 
Watertown. SD 57201 



Get the most of HF Mobiling 

Yaesu FT-747GX 

SPECIAL OFFER! 

CALL TODAY 
FOR SPECIAL QUOTE 
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Number 15 on your Feedback card 


by Louis A. Smith IIN3BAH 

The AOR AR3000 
Communications 


Ace Communications 
10701 E, 106th St. 
Indianapolis IN 46256 
Telephone; (317) 842-7115, (800) 445-7717; 

Fax; (317) 849-8794 
Price Class; $1095 


Receiver 


Continuous coverage from 100 kHz to 2036 MHz 
in a three-pound package. 



Photo A. The AOR AR-3000 communications receiver. 


F ew receivers offer good cover¬ 
age on both shortwave and 
public safety bands, and those that 
do are high priced and include so¬ 
phisticated features not needed by 
the average hobbyist. With today's 
soaring costs, economy of equip¬ 
ment is important, particularly for 
the operator on a limited budget. 

That’s why the introduction of the 
AR3000 communications receiver 
is a welcome addition to the ama¬ 
teur and radio hobbyist market. 

The AR3000 is a combination 
general coverage and scanning 
monitor receiver, with synthesized 
coverage extending continuously 
from 100 kHz to 2.036 GHz, 400 
programmable memory channels, 
and four independent search ranges. It's a 
vastly improved version of earlier AOR mod¬ 
els, and is tailored to the needs of the radio 
amateur by providing more essential features, 
without unnecessary frills. Modes received in¬ 
clude AM, USB, LSB, CW, and narrow and 
wideband FM. Programming is accomplished 
via a front panel keyboard augmented by a 
rotary dial, or by an optional PC control capa¬ 
bility. All information regarding programming 
and frequency storage is displayed on the 
easy-to-read LCD display which also contains 
a bar-type LCD S/RF meter. The control com¬ 
plement is rounded out by rotary volume and 
squelch and an on/off push-button. On the 
rear panel are the BNC antenna and power 
connectors, a 3.5mm external speaker jack, 
and a 9-pin DIN jack for use in automatic tape 
recording. 

The AR3000 is a professional-looking, com¬ 
pact receiver. Housed in a 3-1/7" (H) x 5-2/5" 
(W) X 7-7/8" (D) dark gray plastic case with a 
sloping front panel, the unit weighs less than 
three pounds, yet is solidly constructed and 
ergonomically pleasing. Accessories included 
are an AC adapter, DC power cord with 
cigarette lighter plug for mobile use, 26-1/2" 
telescoping antenna with BNC connector, in- 
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struction manual, and one-year manufactur¬ 
er’s warranty. Optional accessories available 
from AOR include an earphone, mobile 
mounting external speaker, mobile mounting 
bracket, wideband preamp, and an extended 
warranty program. 

Front Panel Controls and the PC Option 

All receiver functions are controlled by the 
front panel keyboard, which consists of 26 
individual keys. 22 of which perform dual func¬ 
tions such as mode and increment selection. 
In order to activate the alternate functions la¬ 
beled above these numeric keys, you must 
first press the second function key, followed 
immediately by the key with the desired alter¬ 
nate function. In contrast with those used on 
early AOR models, the keypad used on the 
3000 is sturdily built, with keys that do not 
wobble in their slots, and a label template 
surrounding them which is firmly adhered to 
the case. The only negative comment regard¬ 
ing the control ensemble is that the dark color 
used to indicate the keyboard’s second func¬ 
tions makes the template difficult to read in 
low-light conditions. 

In addition to using the keyboard for direct 
frequency entry, the professionally-styled tun¬ 


ing knob adds a familiar touch to 
this computerized receiver for 
those who are accustomed to us¬ 
ing slide-rule tuning. It is designed 
so that the synthesizer will move 
one increment/Channel up or down 
for each click of the knob when in 
the manual mode. {Ed Note: The 
new AR3000A mode! has a smooth 
feel tuning control.] The adjacent 
directional arrow keys operate in a 
similar manner, and may be used 
to fast forward/reverse when held 
down. 

The front panel volume and 
squelch rotary controls operate 
smoothly throughout their range, 
and the push-button on/off control 
allows you to return to a preset vol¬ 
ume setting instantly. A front-mounted 3.5mm 
headphone jack allows for private listening. 

Directly above the keys is an LCD display, 
providing a constant readout on all receiver 
functions. Data included in the display’s read¬ 
out includes the frequency received; whether 
the unit is in the manual tuning, manual 
searching, or automatic (programmed) 
searching status; the channel number when 
scanning one of the memory banks; plus a 
bar-type signal strength meter. A 24-hour for¬ 
mat digital clock is also included, which re¬ 
mains visible even when the radio is not in 
use. All information is easy to see against the 
display’s green background, and an adequate 
backlight is also included to enhance low-light 
viewing. To the left of the LCD display are LED 
indicators which show which scan/search 
bank the unit is operating in, as well as indicat¬ 
ing engagement of the sleep timer feature, 
and when the keypad is in second function key 
status. 

In addition to the keypad, the AR3000 may 
also be directly controlled by a personal 
computer. On the rear panel of the unit is a bus 
connector for interfacing with any PC with 
an RS-232 serial port. Optional cable and 
software needed to interface with an IBM or 





MS-DOS type machine may be purchased as 
accessories. PC control also greatly expands 
frequency storage capability. Detailed inter¬ 
face instructions are provided in the instruc¬ 
tion manual, and while I was unable to person¬ 
ally verify this aspect of the unit's operation, 
reports from other sources indicate few prob¬ 
lems using PC control. Of course, ACE offers 
complete technical assistance via their toll- 
free information and order line. 

Programming and Searching 

As received from the factory, the unit con¬ 
tains no pre-programmed frequencies and 
must be loaded with the user's selections. 
Programming is easy, and you may want to 
either directly enter your favorite channels or 
use one of several search features to discover 
new ones. 

Representing a true hybrid between a con¬ 
ventional scanning monitor and a general cov¬ 
erage receiver, the AR3000 allows you to se¬ 
lect frequencies in several ways. First, direct 
keyboard entry of any frequency may be ac¬ 
complished simply by first touching the "Dial” 
key, and then entering the desired frequency 
on the keypad. Next, you press the "Mode” 
key and turn the tuning knob to select between 
AM, CW, NFM, etc. modes as indicated in the 
display, and then press "Enter." Finally, you 
select a tuning increment, which can be any 
number down to 50 Hz. With these initial set¬ 
tings completed, each click of the tuning knob 
or press of the arrow keys will adjust the fre¬ 
quency upward or downward by one incre¬ 
ment. To activate automatic tuning (which the 
instructions call "manual searching"), you 
hold down the appropriate directional arrow 
key for several seconds to start the receiver 
automatically advancing in the selected direc¬ 
tion until it encounters an active frequency. 
Manual searching may be resumed again by 
using an arrow key or the tuning knob. To 
return to manual tuning, simply press the 
"Dial” key again. A separate "Dial” frequen¬ 
cy and related data may be stored in each of 
the four memory banks. 

The second means of locating active fre¬ 
quencies is automatic (or "programmed") 
searching. After selecting one of these banks, 
labeled M1 through M4. pressing of the 
"Search.Set” key in its second function be¬ 
gins prompting you to enter the intended 
search increment, reception mode, and the 
lower and upper search limits. The internal 
microprocessor takes over and begins moving 
from one search range to the other at a rate of 
approximately 20 increments per second. 
Separate automatic search ranges may be 
entered into each of the four memory banks, 
and searching must be conducted in only one 
bank at a time, since banks cannot be linked 
together. The search direction can be 
changed instantly by a turn of the tuning knob. 

An interesting function of the tuning knob in 
relation to searching is that by pulling the knob 
out slightly, the search increment is multiplied 
by a factor of 10, so as to move through the 
range more quickly. When this feature is en¬ 
gaged, the word "step” appears in the dis¬ 
play, and disappears when stepping is disen¬ 
gaged by pulling the knob once more. 
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Finally, frequencies may be loaded into the 
memory channels. To accomplish this, you 
select one of the memory banks using the 
second function "Bank” key to toggle among 
the four banks of 100 channels. Frequencies 
can be entered into individual channels num¬ 
bered 00 through 99 within the bank, using a 
similar keyboard sequence as for direct key¬ 
board entry described above. Frequencies 
may be entered in any combination of bands 
and modes, keeping in mind that channel 00 is 
designated as the priority channel in each bank. 
Active frequencies encountered when manu¬ 
ally or automatically searching may also be 
directly entered into a memory bank channel. 

“The unit’s frequency 
coverage is unsurpassed 
by any other commercially 
available synthesized 
scanning receiver in its 
price class. ’’ 


Each bank may be automatically scanned, 
or used as a bank of preset channels to manu¬ 
ally select from. This is especially useful when 
monitoring shortwave broadcasts or checking 
your favorite net and repeater frequencies. In 
addition, individual memory channels may be 
locked-out by pressing the second function 
' Ch.Pass” key to engage the Channel Pass 
feature when stopped on the desired channel. 

Once entered, all search ranges, memory 
channels, and related data are permanently 
stored in a non-volatile memory, and may be 
reviewed or changed at the user's discretion. 

Performance 

The AR3000 performed outstandingly well 
in all areas of its specifications, demonstrating 
excellent sensitivity and selectivity across the 
spectrum. Even in UHF and higher frequency 
bands, the ability to receive signals far greater 
than the usual "line of sight" distance was 
good even when using the telescoping whip 
antenna. This, coupled with the fact that very 
few birdie frequencies were encountered 
(e.g., only one was noted between 220-225 
MHz), made monitoring a breeze. No adjacent 
channel interference was noted, and the 
2-1/2" internal speaker's output was more 
than ample, though the fact that it was bottom- 
mounted tended to direct the sound into the 
surface on which it was sitting. 

The unit's scan/search speed of 20 chan¬ 
nels per second was adequate to cover a full 
bank of 100 channels. If using a memory bank 
to scan public safety frequencies, which often 
have spontaneous, short transmissions, it is 
advisable to only scan over about 40 chan¬ 
nels. to lessen the likelihood of missed trans¬ 
missions. If scanning a group of amateur re¬ 
peater/simplex channels, a full 100 channel 
repertoire could be effectively scanned, as the 
transmissions would be sufficiently long to 
stop the scanning, and allow you to manually 
select a conversation of interest. To preclude 


the possibility of missed transmissions when 
scanning an entire bank, however, a scan rate 
of at least 40 channels per second would be 
more desirable. 

One observation relating to the scan feature 
is that when frequencies from diverse parts of 
the spectrum are grouped in a single memory 
bank and scanned, the unit tends to skip over 
active channels unless there is a very strong 
signal present. A good example of this is when 
one attempts to group frequencies from the 
HF amateur bands with those in the VHF 
range into the same bank. The unit was ob¬ 
served to skip over signals whose presence 
was only noted by momentary flashes on the 
signal strength meter. A similar situation also 
occurred when frequencies from both FM and 
non-FM modes were grouped into the same 
bank. While ACE's instruction manual does 
not address this condition, the best advice is 
to keep channels utilizing the FM mode in a 
separate bank from those channels utilizing 
USB, AM, etc. 

Most monitoring on the VHF bands and 
above involves FM reception. Due to its wide 
frequency coverage, the AR3000 includes a 
dual FM reception capability with narrow 
(NFM) and wide (WFM) modes available on 
any frequency. In the NFM mode the unit re¬ 
ceives the standard 5 kHz deviation FM voice 
modulation common in the VHF/UHF ama¬ 
teur, land mobile, and cellular radio services. 
WFM is provided for reception of standard FM 
broadcast signals between 88 and 108 MHz, 
and the audio portion of TV broadcast signals 
in the VHF and UHF spectrum. Some users of 
the AR3000 report success in using the WFM 
mode in conjunction with equipment to de¬ 
modulate weather and other satellite signals 
around 136 MHz. [Ed Note: I’ve used the 
AR3000 to successfully track weather bureau 
radiosonde balloons on 1.680 GHz (wideband 
FM).] 

Special Features 

Enhancing the unit's searching versatility 
are several unique features known as Fre¬ 
quency Pass and Free Scan, which allow for 
virtually hands-free operation. 

Frequency Pass is a blessing for anyone 
who has ever used a receiver with a synthe¬ 
sized search feature, only to find an annoying 
"birdie" frequency in the midst of the search 
range. In such cases, even in the absence of 
actual signals, the internally generated birdie 
would halt searching, requiring operator ac¬ 
tion to resume the search. The AR3000, de¬ 
spite its relatively small number of birdie fre¬ 
quencies. compensates for this problem by 
allowing the user to enter up to 48 of these 
problem frequencies into a special memory. 
The user accomplishes this by touching 
"Freq.Pass" in the second function mode, 
and then entering the problem frequency. The 
radio permanently remembers these entries, 
and will eliminate them anytime the radio au¬ 
tomatically searches over a range containing 
them. It will not prevent such frequencies from 
being monitored in either the direct keyboard 
entry or manual search mode. Passed fre¬ 
quencies can be easily displayed for verifica¬ 
tion, and deleted at will using a few simple 





keystrokes. This feature is useful not only for 
blocking out interference signals, but also 
when trying to locate new frequencies in a part 
of the spectrum populated by numerous ac¬ 
tive frequencies. In the latter case, these 
known active frequencies can simply be 
“passed," thus leaving the receiver to stop 
only on previously unknown active frequen¬ 
cies. 

Another unique feature is Free Scan, which 
can be used either when searching or scan¬ 
ning in a memory bank. Free Scan causes the 
receiver to resume automatic searching ap¬ 
proximately five seconds after an active fre¬ 
quency is located, even if the signal is still 
present. I n this way, when searching in a band 
with numerous active frequencies (for exam¬ 
ple. shortwave broadcasters), the listener can 
briefly sample each active station without ever 
having to touch the receiver. This feature can 
also be used when scanning the channel 
banks. When using Free Scan, the decimal 
points in the LCD multi-function display alter¬ 
nately flash between the MHz and kHz posi¬ 
tions. 

An interesting feature which is useful for 
monitoring repeater traffic is Frequency Shift. 
After programming in the desired repeater off¬ 
set (for example, -(-5.0 MHz for 440 MHz FM, 
or +0.600 MHz for 2 meters), you may instant¬ 
ly monitor the signal on the repeater input by 
pressing “Freq.Shift," in much the same way 
as on synthesized transceivers. 

Wrapping up the list of features is a pro¬ 
grammable sleep timer, which allows you to 
set a length of time after which the radio will 
automatically shut itself off. The "Alarm" fea¬ 
ture allows you to enter a desired “on" time, 
so that you can wake to the same frequency, 
search or scan bank which the radio was oper¬ 
ating on when it was last turned off. 

A voice-activated auto tape-recording capa¬ 
bility is also provided via the DIN jack on the 
rear panel. General details on interfacing with 
a recorder are supplied in the instruction man¬ 
ual. This feature allows you to capture all 
transmissions on a cassette tape for review 
later. 

While the unit resembles a conventional 
programmable scanner, hiding behind this 
disguise is an outstanding shortwave re¬ 
ceiver. Expanded frequency coverage al¬ 
lows reception of international broadcasts 
in all bands below 30 MHz, with more 
than adequate sensitivity to receive a full 
spectrum of stations using the telescoping 
antenna, due to the GaAsFET RF amp 


employed. While the unit lacks several other 
features useful on shortwave, such as an 
AGC control, noise blanker, or notch filter, 
this does not impair the unit’s functioning on 
these bands. 

HF performance is enhanced from earlier 
models by the addition of a user-adjustable 
tuning increment. With a minimum setting of 
50 Hz, tuning in the amateur and shortwave 
broadcast bands demonstrated that the 
AR3000 is a serious contender among com¬ 
munications receivers. It is easy to ferret out 
one signal from the pack with a receiver capa¬ 
ble of such sharp tuning, due to the 15 band¬ 
pass filters the AR3000 uses to sharpen tun¬ 
ing. I experienced little difficulty in separating 
signals, even in a pile-up. In summarizing the 
HF tuning characteristics, I found the combi¬ 
nation of the user-adjustable tuning increment 
and the frequency step feature (which allows 
you to multiply the increment by a factor of 10 
simply with a pull of the tuning knob) worked 
together to make the AR3000 a pleasure for 
listening to either sideband, CW, or AM short¬ 
wave broadcasters. 

One welcome result from the combination 
of shortwave and scanning receiver in the 
same package is the ability to search for active 
HF frequencies and then store them in the 
scan banks for future reference. With over 400 
memory channels, the unit provides ample 
room for all the international broadcast and 
other frequencies of interest, while still allow¬ 
ing space for conventional VHF/UHF FM 
scanning. A similar use may be made of the 
unit’s coverage in the VHF/UHF television 
bands using the WFM mode. For example, 
after locating the pertinent audio segments for 
the TV channels in your area, you may pro¬ 
gram them into a memory bank, allowing for 
easy listening to TV audio when you’re travel¬ 
ing! 

The unit's ability to switch from a fixed 
memory channel to the “Dial" status also 
complemented its coverage of the amateur 
bands. By simply touching the “Memo.Bank" 
key while scanning a memory bank, you may 
take frequencies from the memory channels 
and tune around using this channel’s frequen¬ 
cy as a starting point. I made use of this fea¬ 
ture to keep track of active net frequencies, 
and to tune above or below them to catch 
off-frequency stations. Varying the frequency 
in this manner does not alter the memory 
channel contents. 

Also accessible from the keyboard is a 10 
dB signal attenuator, which will lessen the 


Frequency Coverage 

AR3000 Specifications 

100 kHz-2036 MHz 

Sensitivity 

0.35 mV NFM 

Selectivity 

1.0 mV wfm/am/ssb/cw 

Not furnished 

Scan/Search Speed 

Approx. 20 channels/sec. 

IF Frequencies 

1st 736.23 MHz 

Audio Output 

2nd 352.23 MHz 

3rd 198.63 MHz 

4th 45.0275 MHz 

5th 455 kHz 

1.2W at 40 

Power Required 

13.8VDCat 500 mA 


input signal level. While the unit handled 
strong signals without distortion in the regular 
mode, the attenuator could prove useful for 
VHF/UHF monitoring in urban areas where 
the spectrum is congested. 

Performance on the VHF/UHF bands was 
also impressive. The unit’s frequency cover¬ 
age is unsurpassed by any other commercial¬ 
ly available synthesized scanning receiver in 
its price class. It is important to note that, 
unlike some competing models, the AR3000 
provides full spectrum coverage between 100 
kHz and 2036 MHz with no portions locked out 
or eliminated. The excellent sensitivity and 
selectivity exhibited on VHF/UHF were virtual¬ 
ly unequaled for monitoring narrowband FM 
transmissions (i.e., no noticeable difference in 
sensitivity was apparent in receiving frequen¬ 
cies as diverse as 146 MHz and 800 MHz). 
The capability to receive all amateur frequen¬ 
cies, most of which are traditionally eliminated 
from scanners, as well as UHF aircraft be¬ 
tween 300-400 MHz and cellular land mobile 
at 800-900 MHz, provides an extra bonus. 
Once you become accustomed to the key¬ 
board repertoire, entering frequencies for the 
police, fire, amateur, and other services occu¬ 
pying these bands becomes second nature. 
While brief, the instruction manual provides 
all necessary information on programming 
and after practicing entering search and mem¬ 
ory information a few times, it's easy to catch 
on. 

The large number of memory channels al¬ 
lows emergency service and amateur fre¬ 
quencies for specific geographic areas to be 
entered in their own bank, making it easy to 
change from one frequency group to another 
at the touch of a button. This feature is espe¬ 
cially useful when using the AR3000 in a vehi¬ 
cle, since it allows you to switch to a complete¬ 
ly programmed bank for each area through 
which you are traveling. 

The receiver's true versatility is evident in 
its ability to instantly switch from scanning the 
banks to functioning as a tunable receiver at 
the touch of the “Dial" key. For example, you 
can switch from scanning for local police 
transmissions to checking your watch against 
a WWV time signal, all in a matter of seconds! 
Such changes require a minimum of key¬ 
strokes, since the frequencies or search 
ranges and corresponding modes can be pro¬ 
grammed once into the unit’s memory, and 
can then be instantly recalled anytime. The 
combined HF through 2 GHz capability in a 
single unit no larger than a conventional scan¬ 
ner is truly welcomed, and should serve to 
introduce many police/fire/EMS buffs to the 
intrigue of the world below 30 MHz, as well as 
to acquaint denizens of the amateur bands 
with the multitude of other radio services oc¬ 
cupying the spectrum. 

With great frequency coverage and a mini¬ 
mum of inconveniences, the AR3000 is a plea¬ 
sure to use. It's user friendly and delivers 
good performance in all frequency ranges. 
The wide frequency coverage and multiple 
modes make it a great all-purpose receiver for 
the radio amateur, shortwave or VHF/UHF lis¬ 
tener, and its low price tag makes it a worth¬ 
while investment. Q 
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Hams 


Carole Perry WB2MGP 

P.O. Box 131646 

Staten Island NY 103130006 

Radios and Runners 

"Why am I doing this?” I s 
asked myself as I drove t( 
Wadsworth. Staten Island, at 4:£ 
on Novembers, 1991—Marathi 
in New York City. Every year th 


Number 16 on your Feedback card 

countries. Over 350 linguists were re- used on the rc 

M cruited from United Nations volunteers whohaddroppi 

Ww m m and from Metro international, a group transport them 

_ of exchange students. Area in Centra 

Over 200 American Red Cross vol- ham radio ope 

unteers assisted the city’s Emergency ability to comm 

pate in helping to support the 25,000 Medical Services team. Besides condition of be 

runners who begin to show up at the providing non-emergency first aid call for quick 

crack of dawn. treatment, they also distributed and needed. 

served 32,000 cups of coffee. 12,000 Information 
Marathon Vita cups of hot chocolate, 6.000 cups ol layed by the hi 

The "numbers” associated with the tea. 5.6000 sandwiches, 15.600 in the Centre 

New York City Marathon are impres- donuts and 8,400 rolls. Can you begin whether their r 

sive. Nearly3,000NewYorkCitypolice to picture the amount of work, organi- bus. whether o 


who had dropped out of the race and t( 
transport them to the Family Reunior 
Area in Central Park. Every bus has < 



Photo B. (Left to 
NA2V. and Stan 
Staten Island, Ne 


tors and medical supplies, and for the 
replacement of other supplies and 
equipment needed that day. Ham radio 
operators are the link to the concerned 
people waiting at the Family Reunion 
Area to inform them if their friends or 
family may have dropped out, and 
where they can meet. 

In the past. I’ve been assigned to the 
supply truck at Fort Wadsworth, and to 
"shadow” various administrators and 
coordinators and offer communica¬ 
tions capabilities wherever they are 
needed. This year I was assigned to 
"shadow" the doctor in charge of the 
medical area, Joe Wisenfeld. The NYC 
Marathon has the largest medical staff 
ever assembled for a sporting event. 
The staff includes 1,500 doctors, podi¬ 
atrists, chiropractors, nurses, physical 
and massage therapists, emergency 
medical technicians, and support med¬ 
ical personnel. I was really impressed 
with the dedication and professional 
care I saw being administered in the 


gratifying when folks who know 
stop by to say "thanks.” and w 
I rlQht). Gus Hahn KA2STS, Rich Balas N2KOO, GeorQe Rice Jr. strangers take the time to tell you 
Olochwoszcz N2A YJ at Radio Headquarters at Fori Wadsworth. much they rely on seeing those ora 



dating back to the inaugural 
Modern Games in Athens in 18 
The New York City Maratho 
largest Marathon in the worl 
over 45,000 applications sut 


Orth. much they rely on seeing those orange 

Amateur Radio Emergency Communi¬ 
cations caps along the route, 
the 

I Hams on the Sweep Bus 

I the My friends Bob Chamberlain 
with W2HVX and Richard Sandell WK6R 
Ited. were doing their part on the Sweep 


buses over the entire Marathon course 
from the starting point on Staten Island 
through all the boroughs of New York 
to the finish line in Central Park, a 
distance of 26.2 miles. Members of 
the Amateur Radio Emergency Ser¬ 
vice join forces with operators from 
the ARRL in helping to smooth the way 
in every aspect of Marathon opera¬ 
tions. 

The group is organized by Steve 
Mendelsohn WA2DHF. A responsi¬ 
bility of this magnitude could only be 
handled by a thoroughly dedicated 
and talented individual who knows 
how to motivate and to get the best 
out of the hundreds of hams who vol¬ 
unteered. Steve works with the radio 
clubs throughout the year, helping 
to get things organized lor the big 


Wadsworth on Saturday at 
lo Sunday’s final transmiss 
p.m., they are on the air, hr 
participants and the view 


(A strong cup of coffee didn’t hurt, ei- 
therl) There obviously has to be a good 
reason why 8,000 volunteers partici- 


sporting event in the world. Nearly 2 radio (Ximmunications to public wel- ens me on Mai 

million people line the streets at vari- fare and safety more evident than in also know I’ll 

ous limes during the race. In 1991, the Sweep Bus Operations of the NYC because Tm so' 

there were 8,000 runners from 91 Marathon. This year eight buses were of the amateur r 


64 73 Amateur Radio Today • April, 1992 


















Number 17on your Feedback card 

Homing in 

Radio Direction Finding 

Joe Moell. P.E.. K0OV 



Photo B. Boys, girls, men. and women compete in various categories, trying to find 
the five fox transmitters. This Russian hunt is on the 80 meter band. There are also 
2 meter events, and sometimes 10 meters is used. 


P.O Box 2508 
Fullerton CA 92633 

Foxhunt Fame Awaits You 

The gaunllet is down! If you think of 
yourself as a worldclass foxhunter. 
here's your chance to prove it. You're 
hereby invited to be part of one of the 
world's most prestigious radio direc¬ 
tion finding (RDF) competitions 

More on that in a moment, but first 
some background for new readers 
Hidden transmitfer hunts, often called 
foxhunts or T-hunts. are an exciting 
ham radio sport. Hunters compete us¬ 
ing various types of RDF gear, trying to 
locate one or more "fox” stations. 

Here in the USA. most hunts involve 
mobiles and lots of driving. Almost 
everywhere else m the world it's an 
on-foot sporting event (see Photo A). 
For an m-depth look at international 
foxhunting, see "Homing In" for Sep- 
fember and December 1991. plus 

Showdown m Porfland" in fhe 
November 1991 issue of 73 Amateur 
Radio Today 

The Lvov Connection 

Your invitation to foxhunt tame and 
glory is being passed along via John 
Douglas N0ISUUA4US. Technical Di¬ 
rector of the Foundation for Amateur 
International Services. John is not a 
T-hunter himself. He Is an ardent US 
DXer who has made many friends m 
UA-land over the years. These friend¬ 
ships led to an invitation to visit. 

Last year. NSISL and David Larsen 
KK4WW went to Lvov (pronounced 
"luh-VOHV"). Ukraine, and Ulya¬ 
novsk. Russia, to give seminars on In¬ 
dustrial automation. Their host. Victor 
Goncharsky UB5WE. arranged meet¬ 
ings with local hams at every stop 
along the way. 


We flew into Moscow and took the 
tram to Lvov, which takes 25 hours." 
John explains "During the tram trip. 1 
was introduced to Igor Shewchuk 
UB5SBD He's Mr Foxhunter m the 
Ukraine, and runs all of the local com¬ 
petitions He asked me if 1 would like to 
come out and see a hunt and maybe 
chase down a fox. 

That was just too good an experi¬ 
ence to pass up. Lvov has the second 
largest foxhunt In the Commonwealth 
each year, second only to the Moscow 
Games. The sport Is closely regulated 
by the Radiosporls Federation. 

"I got to see a training competition. 
They have a young persons' event lor 
ages 15 through 19. Boys and girls are 
in different classes (Photo B). They al¬ 
so have events lor adult teams and 
adult individuals. 

A Standard foxhunt course consists 
of live transmitters, each beeping lor 
one minute m sequence, on one fre¬ 
quency (see Photo C). A finish line 
transmitter operates continuously on a 
separate frequency. Your mission Is to 
find all foxes m the shortest lime." 

"The events are stretched over two 
days. " John says, "so you may have 
two hunts one day and one the next, lor 
example." 

You should be in good physical con¬ 
dition if you want to compete. UB5SBD 
writes, "Foreign loxhunters need to 
consider their ability to run or walk up 
to 10 kilometers m two hours." OI 
course. It your RDF skills are less than 
perfect, you may cover much more 
than lOkml 

Visiting teams from faraway coun¬ 
tries always add excitement to a ra- 
dlosports competition. The Ukrainian 
Open RDF Contest has hosted teams 
from Finland. Japan. Russia, and 
Czechoslovakia. Participation by a 
team from the USA would be a first. 


•Igor would just love lo have an 
American team compete." says 
N0ISL "He asked me if I could find 
anyone who was interested in attend¬ 
ing the Games this year m September 
He IS willing lo help with the Invitations, 
picking people up in Moscow, bringing 
them into Lvov, loaning them equip¬ 
ment. and letting them practice in ad- 


Tempus Fugil 

I'll tell you more in future columns 
about Lvov. Its hams, and radlosport- 
ing in the Ukraine. Meanwhile, start 
your training program, get your 
passport, and check your piggy bank. 
Even though athletes are given priori¬ 
ty. It lakes lime for the Ukrainians to 
authorize your visit and to arrange for 
your ham privileges there 

Igor and his ham friends will host you 
in Lvov, but you must be responsible 
lor your transportation lo that city. Ex¬ 
pect to spend about S1.200 per person. 
John has promised lo help with ar¬ 
rangements. 

NBISL IS a seasoned traveler to that 
pan of the world and can give you prac¬ 
tical advice on what to bring, what not 
to bring, and what to expect. For exam¬ 
ple. you need not bring your RDF 
gear—there will be plenty lor you to 
use. But be sure lo pack practical items 
such as AA batteries to exchange as 
gifts 

If you are truly serious about taking 
part in the Ukrainian Games, write to 
John at 19164 - 147th Street NW. Elk 
River MN 55330. John is active on 
Internet: his address there Is jrd@ 
duke.cdc.com. 

"Homing In” will be closely following 
the organizing of RDF Team USA. 
Please let me know your plans. Write to 
me at the address above (SASE please 
If you want a reply) or contact me elec¬ 
tronically via CompuServe (75236. 
2165). Internet (JoeMoell^cup 
portal.com). or packet (KBOV IS 
WB6YMH-2.4SOCAL CA.USA.NA) 


Mother Nature Hides It Well 

Repealers in Southern California are 
buzzing with discussions of one of the 
longest and most difficult RDF efforts 
In anyone’s memory. 73 editor Bill 
Brown WB8ELK and Mike Henkoski 
KC6CCC launched a helium balloon 
ATV package shortly before sunsel on 
January 4 lo gel views of fhe annular 
solar eclipse from above fhe cloud 
cover. 

I am sure Bill is covering fhe ATV 
part of the event In his own column. But 
Mike and Bill missed out on the biggest 
challenge—recovering their equip¬ 
ment package. If turned out to be the 
best example of cooperation In years 
among normally competitive me-lirst 
T-hunters. 

Bill's ability to predict Impact points 
Is Impressive. Twenty-four hours be¬ 
fore launch, he said that after Its fall 
from 100,000 feel, the package would 
end up 52.6 miles from the launch site 
on a bearing line of 87.5 degrees. He 
missed the actual spot by only 8.5 
miles. 

At the lime of impact Saturday night, 
eight mobiles lull of T-hunlers (B- 
hunters?) were converging on the 
mountains north of the tiny town of An- 
za. following the 100 milliwatt 2 meter 
beacon. The roads were rough and rut¬ 
ted. My rotating antenna mast broke 
from the flexing, sending WA60PS 
and me home before midnight. 

Hunters soon realized that there 
were no accessible roads to be found 
lor closing in. A couple of the teams in 
four-wheel-drive vehicles got stuck and 
had to be winched out. But this didn’t 
stop the intrepid do-or-die Southern 
California ROFers. 

N6MI. N6MJN, N6XFC. and N6XTJ 
set out on foot, while the remaining 
hunters (WB6ADC, WA6CYY. 
WA6FAT, KK6CU, KF6GQ, WB6JPI. 
N6KKN. WA6PYE and KC6TNJ) stood 
by to take bearings on the signal and 
on the hikers, to keep them from get- 



Pholo A. Foxhunting won't make you rich, but there are lots of medals lo be won 
and good times to be shared at international competitions. Winners of the Ukrani- 
an hunt can compete in the lARU Regional Championships. 
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ting lost in the dark. N6JSX manned his 
base station, plotting bearings and 
keeping track of stray hunters. 

It was at this point that everyone be¬ 
gan to envy balloon hunters in other 
parts of the country. It must be nice to 
be able to DF in flat cultivated terrain 
with roads at least every mile on a grid, 
worrying only about whether a farmer 
will show up with a shotgun. Instead, 
these folks found themselves at 4,500 
feet elevation, shoulder-deep In wall- 
to-wall manzanita bushes that made it 
a Herculean effort to move forward 
while encumbered with RDF gear. 

The bearing kept indicating, "It's 
just over the next ridge." But by dawn 
Sunday the hunters had had enough. 
Cold and exhausted, they headed out 
for breakfast and some rest. It was 
starting to rain. Most of them had 100 
miles to drive to get home. 

Round Two 

When we got up and heard that the 
package had not been found and that a 
storm front was due soon, WB6GCT 
and I headed back out to the area in his 
4WD Isuzu. The beacon was still 
strong. We spent the morning and ear¬ 
ly afternoon driving, walking. DFing 
and peering through binoculars into 
the foggy hills. One promising road 
ended up in the back yard of a local 
resident, Chris Christensen. It turned 
out that Chris had "back of his hand" 
knowledge of the hills, where he had 


frequently gone horseback riding. 

We inquired about roads into the 
area where the bearings showed the 
greatest promise. "You can’t drive in," 
he said, “but I can show you the old 
horse trails." With that, he took off at a 
rapid gait and we had little choice but to 
hustle after him. 

We followed the bearings of my 
TDOA RDF set, which gave clear indi¬ 
cations from the high spots. But soon a 
big storm front with wind and sleet ar¬ 
rived, forcing us to turn back. We ex¬ 
changed phone numbers and Chris 
hinted that he might try to find the box 
on his own when the weather cleared. 

KC6CCC told the T-hunt crowd on 
the repeater Sunday night that the 2 
meter beacon batteries would die with¬ 
in 24 hours. That motivated WB6HPW 
and three of the Saturday night hunters 
to make a last-ditch effort. They head¬ 
ed out to the site at dawn to find cloudy 
weather and six inches of snow on the 
ground. Would it still be on the air? 
Yep. still going! 

It was another day of searching for 
roads and tramping through the 
snowy manzanitas. Local residents 
WB6MMA. W6RID, and NA6S assisted 
with four-wheeling and hosted the 
hunters' families. N6XTJ flew over the 
area to attempt aerial bearings. 

Suddenly, at 1715 hours, the signal 
level began to flutter. Either the battery 
was dying or the package was moving. 
Sure enough. Chris and his brother-in¬ 


law had set out alter work. With no RDF 
gear, following the line of bearing we 
had given Chris Sunday, they discov¬ 
ered it on a hillside less than 300 feet 
beyond Sunday's quitting spot. It had 
crashed into the manzanitas three- 
quarters of a mile from the nearest ac¬ 
cessible road. 


Even though some hunters ex¬ 
pressed disappointment that a non¬ 
ham had found the equipment, they all 
were glad they had participated in 
Mother Nature’s No-Holds-Barred 
Hunt, as It came to be called. "Bill,'' 
they’re asking, "when Is the next 
launch?” EQ 
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New PRODUCTS 


Compiled by Hope Currier 



INTERNATIONAL 
RADIO AND COMPUTER 

International Radio and Com¬ 
puter is offering QSYer keypad 
frequency selectors for ICOM. 
Kenwood and Yaesu radios. The 
IC-QSYer will operate the follow¬ 
ing unmodified rigs: IC-275/375/ 
475/575/725/726/735/736/761 / 
765/781 and R7000/9000. It will 
also control the IC-751A and R-71 
with ICOM UX-14 interfaces in¬ 
stalled. The KW-QSYer will con¬ 
trol the following transceivers: TS- 
450S/690S/850S/950S with no 
interface required; TS-940S (/AT) 
with IF-10B interface installed; 
TS-440S(/AT) and R-5000 with IC- 


10-chip set installed: TS-140S/ 
680S with IF-10C interface in¬ 
stalled; TS-711A(-E)/811A(-B, -E) 
with IF-10A interface installed. 
The Yaesu QSYer is available for 
FT-736R, FT-757GX, FT-757GX/ 
II, FT-747GX, FT-767GX, FT-990, 
FT-1000 and Heath SB-1400. 

QSYers provide high-speed fre¬ 
quency entry and will automatical¬ 
ly select the proper mode (CW/ 
LSB/USB, etc.) for the selected 
frequency. They install literally in 
seconds to the transceiver’s com¬ 
puter interface connector on its 
rear panel. Automatic antenna 
tuners and linear amplifiers work 
with the QSYer attached, just as if 
frequencies were entered the old 
way. The QSYer’s lightning-fast 
frequency selection and automat¬ 
ic mode selection provide a com¬ 
petitive edge. 

For prices and more informa¬ 
tion, contact International Radio 
and Computer, Inc., 3804 South 
U.S. 1, Fort Pierce. FL 34982; 
(407) 489-0956, Fax: (407) 464- 
6386. Or circle Reader Service 
No. 201. 


AUSTIN ANTENNA 
Austin Antenna is offering 
FREE software to facilitate the de¬ 
sign of inductors, chokes and fer¬ 
rite toroids. Several capabilities 
are included in the software. In¬ 
ductance can be calculated from 
turns, diameter, wire size and coil 
length, and vice versa. You can 
build inductors using wire that you 
have on hand. Straight wire induc¬ 
tors and ferrite toroid design rules 
are covered as well. Inductance 
can be determined from inductive 
reactance. Also included in the 


program is the inductance calcu¬ 
lation for a short-loaded dipole. Fi¬ 
nally, construction details are de¬ 
termined for building capacitors 
from double-sided printed circuit 
boards. Invaluable for the hobby¬ 
ist and experimenter alike, this 
software is a worthwhile addition 
to every lab. (VGA required.) 

Please send $5 to cover 5-1/4" 
floppy, copying, mailer, postage 
and handling, to Austin Antenna, 
10 Main Street. Gonic NH 03839; 
(603) 335-6339. Fax: (603) 335- 
1756. Qr circle Reader Service 
No. 205. 


DANIEL A. FORT 
PRODUCTIONS 

“CQ Field Day” is a new ama¬ 
teur radio video showing what it 
takes to excel on Field Day. It fol¬ 
lows the award-winning Conejo 
Valley Amateur Radio Club from 
setup through wrap-up. This fast- 
paced 30 minute video brings you 
right up to the mountaintop site so 
that you can experience all the 
frustration and elation of a mod¬ 
est-sized club setting up a 22 Al¬ 
pha operation, then topping the 
overall list by scoring an amazing 
23,500 points. This documentary 


is valuable to anyone who partici¬ 
pates in Field Day. It is also an 
impressive demonstration of ama¬ 
teur radio in action. It is narrated 
by Gordon West WB6NGA, who 
explains every detail in non-tech- 
nical terms. 

The tape is priced at $19.95, 
plus $3 for shipping. California 
residents add $1.55 sales tax. For 
more information. Contact Daniel 
A. Fort AA6LM, P.O. Box 11324, 
Costa Mesa CA 92627-0324; (714) 
546-5709. Qr circle Reader Ser¬ 
vice No. 208. 
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MFJ 

MFJ Enterprises has released a 
new frequency counter, the MFJ- 
346. The MFJ-346 measures fre¬ 
quencies up to 600 MHz with ut¬ 
most accuracy. It has a 10-digit 
LCD readout with large 1/4-inch 
digits that are visible even in di¬ 
rect sunlight. It is a perfect com¬ 
panion for MFJ’s SWR Analyzer. 
It can also be used for exact fre¬ 
quency measurements of hand¬ 
held FM transceivers, measuring 
frequencies of HF transmitters/ 
transceivers, and even measuring 
unknown frequencies when placed 
near mystery antennas. It also 
measures LQ signals in receivers 
and reads oscillation frequency ol 
classic regenerative receivers. 

The MFJ-346 uses high-speed 
ASIC and custom LCD technolo¬ 
gy. Four gate times let you select 
various frequency resolutions. It 
has an accuracy of 1 ppm. It is 
priced at $189.95. For more infor¬ 



mation, contact MFJ Enterprises, 
Inc., P.O. Box 494, Mississippi 
State MS 39762; (601) 323-5869, 
(800) 647-1800, Fax: (601) 323- 
6551. Or circle Reader Service No. 
206. 



model 35-BG. A1 ppm TCXQ time 
base is standard, with provisions 
for an optional ultra-high-stability 
TCXQ. A factory-installed internal 
NiCd battery pack and 110 VAC 
adapter/charger are also stan¬ 
dard. Although small enough to fit 
in a shirt pocket, these bar graph 
counters out-perform many larger, 
much more expensive models. 

Model 15-BG is priced at $220, 
Model 35-BG is $265, and tele¬ 
scoping antenna TA-90 and vinyl 
carrying case CC-90 are $12 
each. For more information, con¬ 
tact Startek International Inc., 398 
NE 38th Street, Ft. Lauderdale FL 
33334; (305) 561-2211, (800) 
638-8050, Fax: (305) 561-9133. 
Qr circle Reader Service No. 202. 


STARTEK INTERNATIONAL 
Two new Pocket Counters™ 
from Startek are actually ultra- 
high-sensitivity RF detector-coun¬ 
ters with 2" 10-segment LED sig¬ 
nal-strength bar graphs. The bar 
graph functions independently 
from the digital frequency counter 
and will indicate the relative 
strength of an input signal at any 
frequency from 500 kHz to 3.5 
GHz. "Dot graph” or “bar graph” 
operation is switch-selectable and 
the sensitivity is adjustable. The 
bar graph is ideal for locating or 
adjusting an RF signal. The “digit¬ 
al frequency counter” has a range 
of 1 MHz to 1.5 GHz on model 
15-BG, and 1 MHz to 3.2 GHz on 









CIRCUITS 


Great Ideas From Our Readers 


Send your enlries to Circuits, 73Magazine. Pelerborouc 
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ELECTRON PROCESSING 

Electron Processing has intro¬ 
duced a means for individuals and 
small groups to put a repeater on 
the air quickly and w/ithout exces¬ 
sive expense. Ease of use and low/ 


cost make the Per¬ 
sonal Repeater Inter¬ 
face BRI-2 ideal for 
HT range extension, 
"starter” or mobile/ 
portable repeater op¬ 
eration. No internal 
modification of your 
equipment is needed 
as it connects to the 
external speaker out¬ 
put of your receiver 
and the mike jack of 
your transmitter. En¬ 
joy great HT coverage into the lo¬ 
cal repeater by using the BRI-2 
and your base transceiver (and 
scanner) to relay your HT signal to 
the repeater for "cordless” ham¬ 
ming from home! 


All the basic necessities of re¬ 
peater or relay operation are pro¬ 
vided. Audio isolation and PTT 
transmitter keying using a VOX 
circuit makes connection to your 
equipment simple. Just wire your 
microphone plug! A five-second 
“hang” time and a three-minute 
"time-out” timer are both provid¬ 
ed (and can be disabled). Pow¬ 
ered by a 9 volt battery (12 VDC 
available), the BRI-2 is aiso ideal 
for emergency communications 
and temporary relays. 

The BRI-2 sells for $50, plus $5 
for shipping and handling. For 
more information, contact Electron 
Processing, Inc., P.O. Box 68, 
Cedar Ml 49621; (616) 228-7020. 
Or circle Reader Service No. 203. 


MX EQUIPMENT 

In celebration of 10 years ser¬ 
vice to the amateur radio fraterni¬ 
ty, MX Equipment Ltd. has an¬ 
nounced three additions to its 
ever-expanding line of tower ac¬ 
cessories and vehicle radio 
mounting systems. The SO-4 is an 
adjustable tower stand-off bracket 
that mounts on tapered tower sec¬ 


tions or masting and will adjust up 
to 30 degrees off the vertical. The 
TT-3 quadpod, a new addition to 
the 6- and 9-foot quadpods, will 
stand three feet high and will 
mount a vertical antenna or mast 
with up to 2" o.d. The third item is 
a tower coax standoff, designated 
CA-1, which will hold multiple 
coax cables 14" off the tower 


face. All items feature rugged MX 
construction and hot dipped gal¬ 
vanized finish. A free 10th an¬ 
niversary catalog and price list 
covering all IIX products is avail¬ 
able from IIX Equipment Ltd., 
4421 W. 87th St, Hometown IL 
60456; (708) 423-0605, Fax; (708) 
423-1691. Or circle Reader Ser¬ 
vice No. 209. 


TELEX HY-GAIN 

Telex Hy-Gain has introduced 
two new high-power current bal- 
uns for yagi and dipoie antennas. 
Their primary function is to pro¬ 
vide the correct current path be¬ 
tween unbalanced coaxial cable 
and a balanced antenna feed point 
and prevent the shield from radi¬ 


ating. The new baluns match the 
size of the older BN86 and can 
be used as a direct replace- 

These baluns have an imped¬ 
ance of 50 ohms and a frequency 
range of 1.6 to 30 MHz. Insertion 
loss is less than 0.1 dB; SSB/CW 
power handling to 4,000 watts 
PEP, 2,000 watts average. They 
offer RTTY power handling to 


2,000 watts continuous. 

The suggested list price for the 
yagi balun (Model BN4000B) and 
the dipole version (Model 
BN4000D) is $107 (each). For 
more information, contact Telex 
Hy-Gain, 9600 Aldrich Avenue 
South, Minneapolis MN 55420; 
(612) 884-4051, Fax; (612) 884- 
0043. Or circle Reader Service 
No. 207. 


W&W ASSOCIATES 

W & W Associates has intro¬ 
duced new replacement batteries 
for Kenwood’s TH27A/47A: a 
PB14S battery that is 12V at 750/ 
800 mAh, and a replacement bat¬ 
tery for Kenwood’s PB-13, 7.2V at 
750/800 mAh. For prices and 
more information, contact 1/1/ <S 1/1/ 
Associates, 29-11 Parsons Boule¬ 
vard, Flushing NY 11354; (7.18) 
961-2103, (800) 221-0732, Fax; 
(7.18) 461-1978. Or circle Reader 
Service No. 204. 



Sell your product in 73 Magazine Call Dan Harper & Louise O’Sullivan today 800-225-5083 


SRC-10 

REPEATER/LINK 

CONTROLLER 



Low power CMOS. 22ma @ 12v 
Detailed application manual 
Programmable COS polarities 
Repeater & link courtesy tones 
Synthesized lInk/remote base capability 

$149.00 

CREATIVE CONTROL PRODUCTS 


CIRCLE 146 ON READER SERVICE C^ 



BIGnrAL IINITEMACIWE 


ISURVEDLLANCE/- 
COUNTERSURVEILLANCE 
[catalog $5. 

' EMCOM 

10 HOWARD ST., BUFFALO, NY 14206 
(716)852-3711 


CIRCLE 143 ON READER SERVICE CARD 
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SPECIAL EVENT STATIONS 


MARSHALLTOWN, t/ 
ARC. in conjunction 
Council. Boy Scouts of 
N«JGB 14:00-21:00 L 


PARTIAL LISTING OF POPULAR TUBES AND TRANSISTORS IN STOCK 


62 00 I 2SC1729 
24 00 I 2SC194S 
34 9S 2SC1946A 
12 20 2SC1947 

1350 2SC1955 

14 50 I 2SC1969 

11 26 2SC1971 

12 25 2SC2028 

17 95 I 2SC2029 

9 25 2SC2053 

4 00 I 2SC2075 


HONOLULU, HI Hawaii Army MARS mem¬ 
bers will operate WH6D to commemorate the 
50th anniversary of Doolittle's Raid on Tokyo. 
Activites are pianned for ali bands, all modes, 
including the Novice subbands. Look lor us at 
the iower portion of each subband, 1800Z 
Apr. 18-1800ZApr. 19. ForQSL. pleasesend 


DAVIS MOUNTAINS, WEST TX Amateur 
astronomers/hams representing the South¬ 
west region of the Astronomical League will 
operate Station K5GH (K5 Galaxy Hunters) at 
the lllh annual Texas Star Party, located 
near the Univ. of Texas's McDonald observa- 


world. Frequencies ±QRM: 28385. 21385, 
14285 and 7285. SSTV and CW contacts on 
request. For an astronomical theme OSL 
card, send QSL and SASE to KSOH-TSP, 


U.S.S. OLYMPIA The Olympia RAC will op¬ 
erate Station WA3BAT from aboard the 
U.S.S. Olympia. May 2,1400-2200 UTC May 
3, to commemorate the 94th anniversary 
Admiral Dewey's triumph over the Spanish 
fleet at the Battle of Manila Bay. CW-7.065 
2200-0200 UTC; Phone; 3.895, 7.245. 


32.50 12BY7ANAT 

34.50 12JB6GE 

12.25 27LF6 NAT 

1.50 30KD6SYL 


CALL 3CX100A5 («l 69.95 

CALL 3CX400A7EI 329.75 

19.95 3CX800A7EI 329.95 

19.95 3CX1200A7 El 424.50 

19.95 3CX1500A7EI 624.50 

19.95 3CX3000A7 El 694.50 

CALL 4CX250B El 99.80 

9.95 4CX250R CALL 

11.75 4CX300A CALL 

19.95 4CX350A CALL 

21.95 4CX350F CALL 

17.95 4CX1500BEI 687.00 


Updates 



UPS BLUE: T'wc working dhvs $‘j i)0 -nintm 
UPS RED: Next wafK-nq cay $13 50 'Tiiniinu 
UPS RED / SATURDAY DELIVERY. Add S10 
UPSioAaska Putittofi'a- Hawa-t Ca-ia( 
FIRST CLASS MAIL ' 10 working flavs S4( 


MAIN O RDER LINE 
CUSTOMER SERV 


1-619-744-0700 
1-619-744-0750 


Figure. Partial schematic of the GaAsFET preamp sequencer showing new 1C pin 
numbers corresponding to the PC board layout. 

_ reel as printed, if you build the circuit 

GaAsFET Preamp Sequencer using the PC board the iC pin numbers 

See the above article on page 8 of will be different. See the Figure for a 
the March 1992 issue by Ron Kiimas schematic that reflects the pin number 



AF PARTS 

1320 GRAND W^ENUE #16 
SAN MARCOS, CA 92069 



















Hams ATS 


Number 21 on your Feedback card 


Amateur Radio Via Satellite 


Andy MacAllister WA5ZIB 
14714 Knightsway Drive 
Houston TX 77083 

New Excitement 

In the four months since my column 
on 9600 bps efforts via UoSAT- 
OSCAR-14 and UoSAT-OSCAR-22, 
there have been many changes for 
current and future users. Activity is up, 
more information is available on 
modems and the SBBS (satellite bul¬ 
letin board system) operations have 
moved to tJ-0-22. The volume of inter¬ 
esting pictures, programs and news 
has increased dramatically. Check my 
December 1991 column for details on 
getting started with fast packets from 
space. 

Terrestrial packet radio activity and 
satellite-based systems have several 
parallels, but also significant differ¬ 
ences. On earth, congestion on a pack¬ 
et channel can usually be heard. When 
several stations are active on a single 
frequency, a user's TNC (terminal 
node controller) will wait to transmit 
when other signals are detected. For 
satellite work, the only station hearing 
collisions is the satellite Itself. Hun¬ 
dreds of stations in the satellite's cov¬ 
erage area will listen for its prompt, and 
transmit simultaneously when the 



Photo A. U-O-5 (U-O-22) preparation at Kourou, 
French Guiana prior to launch—from NK6K via 
U-O-14. 


space-based system declares an avail¬ 
able slot for interactive access or a pos¬ 
sible opening in the broadcast queue. 

Transactions between the users and 
the satellite are crossband and full du¬ 
plex. Thanks to the program PB.EXE 
for PCs and clones, a station monitor¬ 
ing the downlink even without transmit¬ 
ting has an excellent chance of collect¬ 
ing a complete listing of the onboard 
directory and retrieving many com¬ 
plete files just by employing the ''grab- 
all” feature while tuned to tJ-O-22's 
downlink of 435.120 MHzFM. 

For those who can transmit to U-O- 
22 on 145.900 MHz FM, holes in files 
can be plugged by sending “fiH'' re- 
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quests and directories can be updated 
much faster with transmitted directory 
requests. 

In recent months changes have 
been made to the user software, espe¬ 
cially PB.EXE. The new software can 
be downloaded from the satellite using 
the old software. The December 
version of PB.EXE had some bugs 
that required user intervention to cor¬ 
rect errors. The latest edition from 
the University of Surrey and Jeff Ward 
Ge/K8KA was released in mid-Febru¬ 
ary and took care of many of the prob¬ 
lems encountered with the pre-Christ¬ 
mas version. 

Once the program PB.EXE is start¬ 
ed, there's plenty to do keeping anten¬ 
nas aimed and frequencies centered, 
but the keyboard work to get files from 
the satellite has diminished. Useful 
additions to PB.EXE include an inter¬ 
active directory that allows the user 
to view the contents during a pass 
as it receives updates, and to make 
changes to file status. The default is 
that all files be "grabbed." The user 
can change this to "Never” get the file, 
"Automatic" fill or "Priority" collec¬ 
tion. While browsing through the list, 
picture files like ITAMSAT.JPG or JAS- 
1 .JPG may look interesting, while gate¬ 
way traffic and satellite data files may 
not. Files of interest can 
be tagged "A” for auto¬ 
matic capture or "P" for 
priority collection. The 
program will take care of 
the rest by requesting 
that the files be sent and 
filled as needed. 

A few picture files 
downloaded from space 
are shown as photos this 
month. These shots of 
the CRT depict the wide 
range of images avail¬ 
able from the SBBS. 
Most picture files are 
compressed before up¬ 
loading with a compres¬ 
sion technique called 
JPEG (pronounced jay- 
peg) which stands for 
"Joint Photographic Ex¬ 
perts Group.” To view 
these compressed images they must 
be converted to a form, such as 
GIF (Graphics Interchange Format), 
that can be viewed on most com¬ 
puters. This decompression can be 
done with programs like JPG2GIF 
(packaged with GIF2JPG) and Image 
Alchemy (conversions for several for¬ 
mats). Both are available from Hand¬ 
made Software, Inc., 15951 Los Gatos 
Blvd., Suite 7, Los Gatos CA 95032. 
The shareware versions of these pro¬ 
grams can be found on many bulletin 
boards and have also appeared as 
downloadable files on the satellite. A 
registered version of the JPG2GIF/ 
GIF2JPG program set is $20, while 



Photo B. A-O-13 ready for launch 
integration—picture from DB20S via 
U-O-14. 


the registered Image Alchemy pack¬ 
age is $80. 

JPEG files are 24-bit images that 
cannot be viewed directly on the typical 
VGA display system unless the system 
has a Targa board or an XGA-compat- 
ible IBM PS/2. The JPEG compression 
technique is also "lossy.” Data is lost 
through the process of compression 
from GIF to JPG and back again. This 
is very noticeable if a very low Q, or 
quality factor, is specified when mak¬ 
ing a JPG file from a GIF image. To 
save space on the satellite and make 
uploading easier, some pictures have 
been over-compressed, causing loss 
of definition when the file is later ex¬ 
panded to a GIF file for viewing. A typi¬ 
cal 150K GIF picture can be com¬ 
pressed to 30K without serious losses, 
but will become grainy with further 
compression. 

The U-O-22 Switch 

In early February Jeff Ward posted a 
message on U-O-14 announcing an im¬ 
mediate move of SBBS activity to U-O- 
22. The move was necessitated by diffi¬ 
culties with non-amateur use of the 
satellite by SatelLife (primary support¬ 
er of U-O-22) and other organizations. 
While U-O-22 worked well on amateur 
frequencies, the system didn't work 
well on the out-of-band commercial 
downlink. 

Until further notice U-O-14 will not 
transmit on amateur frequencies. It will 
be used by SatelLife and VITA (Volun¬ 
teers In Technical Assistance). 

U-O-22 will be dedicated to amateur 
activity. The downlink will be perma¬ 
nently on 435.120 MHz FM. This will 
cause some conflict between SBBS 
users and CCD image enthusiasts, but 
this satellite has twice the program 
storage area of U-O-14, and a more 
powerful transmitter. The University of 
Surrey crew will be looking into on¬ 
board JPEG compression of images to 

Several stations have noticed that 
the downlink of U-O-22 is more difficult 
to copy than that of U-O-14. While the 
signal strength is stronger, there ap¬ 
pears to be a higher BER (bit error 
rate). There are two possible explana- 

The primary reason some stations 
have problems is the design of the U-O- 
22 transmitter. The U-O-14 design us¬ 
es a crystal-controlled modulator while 
U-O-22 uses a PLL (Phase-Locked 
Loop) modulator. The U-O-22 circuit 
appears to have some undesirable 
low-frequency cutoff characteristics. 


Some stations never noticed a prob¬ 
lem, while others could not even copy 
the U-O-22 signals with regularity. 
Modifications to various systems are 
under study. The goal is to boost low 
frequency response (more bassi) in the 
input filtering from the receiver dis¬ 
criminator to the demodulator circuitry. 
A new 9600 bps modem from TAPR is 
expected soon with appropriate cir¬ 
cuitry for full duplex and good U-O-22 
receive capability. 

The other reason for possible recep¬ 
tion problems is interaction of the 
downlink modulator with the transputer 
circuitry on board the satellite. This 
problem is very slight, but the result is 
that the BER noted with U-O-14 will 
always be less than with U-O-22, even 
when the frequency response anoma¬ 
lies are resolved in affected ground 
stations. The difference is slight, but it 
is not correctable. In the meantime the 
crew at the University of Surrey are 
working on upgraded user software 
and methods to optimize amateur ac¬ 
cess of U-O-22. 

Korean Hamsat 

In addition to taking care of amateur 
operations and commercial interests. 



efforts are also underway in Surrey to 
complete another completely amateur 
satellite, called KITSAT, for the Korea 
Institute of Technology. Engineers 
from Korea are in England working on 
this project. It represents an upgraded 
version of U-O-22 with two lens sys¬ 
tems on the CCD camera experiment: 
one for wide-angle viewing, like the 
current U-O-22 system, and one with 
telephoto capabilities. After launch, 
operation of the satellite will be turned 
over to the KARL (Korean Amateur 
Radio League). 

STS-45 Update 

Four hams are scheduled for launch 
with STS-45 on March 23rd. As re¬ 
ported previously, the ham operation 
will be limited to voice on 2 meters, but 
more casual operations are expected 
with the ham community on earth. 

The primary callsign to be used is 
N5WQC, belonging to astronaut David 






Full Duplex for -the 
9600 Baud Modem 



NOW YOU CAN 
AFFORD THE BESTI 

Engineered for the Ham, the finest In Crank-Up. 
Free-Standing or Guyed Towers Is from TrI-Ex. For 
over 30 years the INDUSTRY standard-backed with 
Defense and Aerospace technology. 


MW SERIES 

Self-supporting when 
attached at first section - 
will hold normal Tri-Band 
beam; 25', 33‘, 50', and 
65' heights. 

W SERIES 

Aerodynamic 
tower designed 
to hold 9 sq. ft. in 
a50MPH wind at 36'and 


LM SERIES 

'W brace motorized 
tower. Holds large 
antenna loads. Models at 
37', 54', and 70' heights. 

TM SERIES 

Tubular construction for 
larger antenna loads at 
70,90'and 100'heights. 
Free standing, with 
motorized operation. 


Leestma. Other hams on board inciu 
Brian Duffy N5WQW, Dr. Dirk Prime 
ON1AFD, and Kathy Sullivan, who 
cently passed her Technician ds 


Unlike operations from the Russia 
Space Station Mir, shuttle activity 
never simplex. The primary downlink 


ivan, who re- MHz FM. Some school activity is antici- 
nician class pated along with schedules over Eu¬ 
rope, but most of the ham activity is 
the Russian expected to be open tor random con- 
:le activity is tacts. Be sure to listen on 145.55, but 
y downlink is avoid transmitting there. Q 


mcuiTs 


Number 22 on your Feedback card 


Great Ideas From Our Readers 


Power Supply Load Fixture 

Regulated power supplies are simpli 


iriJx 



TOWER CORPORATION 

Quality Structures since 1954 


OCEAN STATE ELECTRONICS 


REGULATED POWER 
SUPPLIES 13.8 VDC 



MASTERING 
THE MORSE CODE 


CODE PRACTICE 
OSCILLATOR & MONITOR Ik 
KIT FORM OR WIRED 



VERNIER DIALS 

) 1-1/2" Dia. 0-10 ..$8.25 
1-1/2" Dia. 0-100 $9.25 
I 2" Dia. 0-100 ....$10.25 


CALL 1-800-866-6626 OR WRITE 


0-1MA 
EDGEWISE 
PANEL METER 


2n, lOOW WIREWOUND RESISTORS 
20 AMP SPST TOGGLE OR KNIFE SWITCHES 














Number 23 on your Feedback card 

Rttyloop 


Marc I. Leavey, M.D., WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

The BayCom Program 

For the past several months, we 
have been looking at various schemes 
to use a computer on radioteletype. 
From sophisticated Interfaces to plug¬ 
in cartridges, there seems to be an an¬ 
swer for everyone. Everyone except 
the person on a limited budget, that is. 
Well, this month, I have the answer for 
that situation asweli. 

Over the past several years, a pro¬ 
gram has evolved under the hands 
of German hams Florian Radiherr 
DL8MBT and Johannes Kneip 
DG3RBU, with the help of Rudi Duss- 
mann DK5RQ and Christian Lachner 
DL5RL, which allows a plain old PC- 
compatible computer to run RTTY with 
only a simple audio-to-TTL interface 
card. The BayCom terminal program 
has been hindered by one simple fact: 
The manual, prompts and help file 
were all written in German. Thanks to 
an English translation by Denis God¬ 
frey G9KIU, the latest version of Bay¬ 
Com, Version 1.4, represents an excit¬ 
ing vehicle for getting a PC-compatible 
computer on packet, w/fhoufaTNC. 

From the authors of an earlier work, 
the widely circulated "Digicom" for 
the C-64, BayCom will run on an XT, 
AT, or 386 system, and supports all 
displays through VGA. It will run from 
either a diskette or hard disk, though 
the latter Is clearly preferable. To dis¬ 
pense with one vital question quickly: 
No, it is not entirely interface-free, After 
all, you cannot just hold your mouse 
near the transceiver and expect to 
operatel No, BayCom requires a sim¬ 
ple interface, which in essence is a 
simple modem board. The require¬ 
ments for such a board are given in 
Table 1. Hardware kits for constructing 
a suitable modem are available from 
the authors (the details are given later 
in this column). 

The program itself is modular in 
design, which gives it the flexibility 
to run on many machines. A TSR (ter¬ 
minate and stay resident) kernel, 
called L2.EXE, allows the computer to 
monitor the radio, even when other 
programs are being used. About 90K 
of conventional RAM is used for this 
program. There is no data, and I 
have no information regarding any 
testing, as to whether or not this ker¬ 
nel will LoadHigh with DOS 5.0 or 
other memory managers into high 
memory, or into extended or expanded 
memory. 

Anyway, once loaded, the interface 
is accessed through SCC.EXE, the 
user interface module. Data particular 
to the individual station, callsign, 
screen parameters, and the like, is 
stored in an initialization file, and may 
be easily changed. There is even a 
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routine, called OFF.EXE, which will 
unload the L2.EXE module, freeing all 
of the conventional RAM, provided, 
of course, that no other RAM resident 
program has been loaded after 
L2.EXE. 

Once loaded, BayCom presents a 
rather typical screen for packet com¬ 
munication. It features about all the 
modes and options of TNC-based sys¬ 
tems. all without the TNG! With many 
of you having expressed interest in 
putting PC-compatible systems on 
packet without investing several hun¬ 
dred dollars in another “box,” this 
might be just the answer. 

You can get BayCom on many local 
and national bulletin board systems. If 
you like, I will be happy to send it to 
you. on disk with the English manual, 
for the customary offer; Send a disk 
(either 5- or 3-i-inch). a STAMPED 
SELF-ADDRESSED DISK MAILER, 
and $2 in US funds to the address at 
the top of this column, and I'll send you 
a copy by return mail. 

If you’d like one of the modem kits, 
they are available from the BayCom 
authors as follows (note that prices are 
in deutsche marks; please check the 
conversion rate current for your area): 
program with instructions (state disk 
format), 20 DM; PCB only with con¬ 
struction manual, 12 DM; complete kit 
including TCM3105 modem, 89 DM; 
update kit for digital squelch, 10 DM; 
surface-mount modem kit, 94 DM. 
Send requests to; Rudi Dussmann, Kto 
190786-859, Postgiro Office, Nuern¬ 
berg, BLZ 76010085, Germany (and be 
sure to mention 73 Amateur Radio To¬ 
day’s “RTTY Loop”l). My thanks to 
Crispino Messina I5XWW, for his help 
in making these programs available. 

Three Treats from MFJ 

As long as we’re talking about pack¬ 
et this month, and given that much of 
packet is on VHF, let me take a minute 
more to tell you about three bargains 
available from our friends at MFJ. How 
many hams operate VHF packet by 
plugging the TNC or computer into a 
hand-held unit, and operating with the 
limitations of the rubber ducky anten¬ 
na? Well, no morel For under twenty 
bucks you can have a fully functional 
antenna for 2 meters or higher bands. 
UNDER TWENTY BUCKSI 

The MFJ-1750 5/8-wave 2 meter 
ground plane handles 300 watts, with 
SWR under 1.5:1 over the entire band. 
One U-bolt mounts the weatherproofed 
aluminum antenna to any mast, where 
it should perform beautifully for years. 

For traveling, the MFJ-1730 pocket 
roll-up “J” 2 meter antenna will roll up 
into your pocket, and unroll to create a 
classic "J’’ antenna. This is an omni¬ 
directional gain antenna which does 
not require a ground plane, perfect for 
hotel rooms and camping out. 

The budget-conscious ham will be 


interested in the MFJ-1740 quarter- 
wave ground plane. Tunable to the 144 
MHz, 220 MHz, or 440 MHz band, this 
represents an affordable way to put the 
station on the air. 

Listing at $19.95 for the MFJ-1750, 
$14.95 for the MFJ-1730, and only 
$12.95 for the MFJ-1740, these are 
certainly affordable alternatives to 
some of the more expensive skyhooks 
out there. I might just put one up my- 
selfl Contact MFJ at (800) 647-1800 to 
order, or (601) 323-5869 for informa¬ 
tion, or write them at P.O. Box 494, 


listings tree on a space available basis. 
To make our job easier and to ensure 
that your listing is correct, please type 
or print your request clearly, double 
spaced, on a full (8Vi" x 11 ’j sheet of 
paper. Use upper- and lower-case let¬ 
ters where appropriate. Also, print 
numbers carefully—a 1, for example, 
can be misread as the letters I or i, or 
even the number 7. You may also up- 
toad a listing as E-mail to Sysop to the 
73 BBS, (603)525-4438, 8 data bits, 0 
parity, 1 stop bit. Please remember to 
acknowledge responses to your re¬ 
quests. Thank you for your coopera- 


Wanted; Manual and schematic for 
Hammarlund HQ-180AX general cov¬ 
erage receiver. I will pay for originals or 
copies. Kelly Andrews KD4EWG, 8608 
Timberwind Dr., Raleigh NC 27615. 
(919)870-6923. 

Very tight budgeted ham is looking 
for FL-32 and FL-34 filters for the ICOM 
IC-720A transceiver. Also, a service 
manual for same. Please send fair 
price quote. Thank you. Art Brigman, 
243 Weiss St.. Buffalo NY 14206. 

Disabled Army Veteran Ham (709th 
Ord Bn, 1958-60), living on Social Se¬ 
curity Disability, would like to receive a 
donation of a complete station for HF 
bands, either CW or phone; preferably 
tube equipment in working order. 
Might be able to pay shipping retroac¬ 
tively. Charles J. Bra! N9KPL, 901 
Maple Ave., Rm. 617, Evanston IL 
60202. 

Wanted: Instruction book for the Mi- 
cronata Dynamic Transistor Checker, 
catalog number 22-025. Glenn Torres 
KB5AYO, Rt. 1BOX580-B, Reserve LA 
70084. 


Mississippi State MS 39762 for details. 
Be sure to tell them you read about it 
here, in RTTY Loop. 

Until next month, keep those cards 
and letters coming; I enjoy every one of 
them. Mail them to the above address, 
or Email me on CompuServe (ppn 
75036,2501), Delphi (username Marc- 
WA3AJR), or America OnLine (Marc- 
WA3AJR). We’ll uncover more goodies 
for you next month, and you never 
know where I might turn them up. But 
you can find them here, in “RTTY 
Loop.’’Q 


Needed: Service manual or copy for: 
(1) Frequency meter 20-1000Mcs, 
Model FM-3 Serial No. 4035, made by 
Gertsch Products Inc., Los Angeles 
CA, USA. (2) Time Mark Generator, 
Model 180 A, Serial No, 010468, made 
by Tektronix Inc., Portland OR, USA. 
Kerry Summerfield, 42 Juniper Rd., 
Mairangi Bay, Auckland 1310, New 
Zealand. Phone and Fax +64 (9) 479- 
5313. 

Needed: Schematic and manual for 
Conar Model 280 Signal Generator. 
Photocopy OK. Dave Jorgenson 
N70WTt 693 Darkwood PL, Beaver¬ 
creek OH 45430. (513) 429-3628 eves. 

The Club members of Larkana SW 
Listeners Club and Library are look¬ 
ing for those Hams, DX Clubs, Pub¬ 
lishers, and Manufacturers, which are 
Interested In donating technical books 
about Amateur Radio and QRP trans¬ 
ceiver/receivers (10, 20, 40, 80 me¬ 
ters), to newcomers. We will pay 
postage. AP2AHQ, President LRLC, 
H.No:1989/A.1 Shaikh St., Karma 
Bagh Larkana 77150, Sindh Pakistan. 

Wanted: Schematic diagram for Ad¬ 
vanced Receiver Research converter 
Model R144VD. (144 MHz in/28 MHz 
out). Please let me know how many 
IRCs I should send you for photocopy¬ 
ing and mailing. Ron Gang 4X1MK, 
Kibbutz Urim, Negev MPO, 85530 Is¬ 
rael; or via Packet 4X1MK @4Z4SV. 
ISR.MDLE. 

Re: KJ6DO-Did you ever work this 
call at Johnson Island? Any info about 
old QSLcards, operator’s names, etc., 
would be greatly appreciated in my 
hunt for the history of my call. Dr. 
Chuck Bowers KJ6DO, 837 Ridgeview 
Ct., Oakdale CA 95361. 


April, 1992 


Table 1. Serial Port Requirements 


Signal 25-pin 9-p 


Description 
Send data + 10V 

PTT, high-active, -10V = RCV, +10V = TRN 

Receive data 

Ground 
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Michael Bryce WB8VGE 
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Massillon OH 44646 

Build Your Own 
QRP Transmitter 

What’s been your excuse lor not try¬ 
ing QRP? Don't have the time to build a 
small transmitter? Can't find the parts 
tor your project? Perhaps you've never 
built a QRP transmitter and don’t have 
the test equipment to trouble-shoot the 
transmitter if it fails to operate. 

Well, have I got a project lor you this 
month! It’s a small crystal-controlled 
transmitter, already'built and ready to 
go. Add a crystal, key and power sup¬ 
ply and you're on the air with up to 2.5 
watts of RF. The power output is deter¬ 
mined by the operating voltage of the 
unit. The transmitter will provide a 
nominal 1.75 watts at 14 volts or 1.25 
watts at 12 volts. 

The transmitter is the SW-1 medium/ 
shortwave CW exciter/transmitter pro¬ 
duced by Rayan Communications in 
Harmony, PA. The SW-1 is sold by Fair 
Radio Sales, 1016 East Eureka Street. 
Lima, OH 45802, a company whose 44 
years in business has been largely with 
war surplus electronics. When some¬ 
one mentions Fair Radio Sales, visions 
of ARC-5S and RT-77/GRC-9 trans¬ 
ceivers come to mind. Of course. Fair 
Radio Sales also sells other electronic 
surplus aside from RT-77s. 

Depending on the band, the price 
of the SW-1 ranges from $29.95 to 
$32.94. Fair Radio has a special for an 
order of four SW-1 exciters on four dif¬ 
ferent bands. The frequency range of 
the SW-1 exciter ranges from 1.8-2.0 
MHz, 3.5-4 MHz, 7.0-7.3 MHz, 10.1- 
10.5 MHz, 14.0-14.35 MHz, 18,068- 
18.168 MHz, 21.0-21.45 MHz and 
24.89-24.99 MHz. A different SW-1 ex¬ 
citer is required for each different band 
because of the filter network used on 
the board. I ordered an SW-1 for the 30 
meter (10.1-10.15 MHz) band. 

There are three active devices in the 
SW-1. A single 2N3019 makes up the 
power amplifier. There is no high SWR 


Low Power Operation 

protection diode in the PA circuit, so an 
SWRofunder2;1 would be a good idea 
to ensure a long life of the PA transis¬ 
tor. A single 2N4124 for the aystal os¬ 
cillator and a 2N5089 for the buffer 
driver share the 4" x 2" commercial 
grade G-10 PC board. The entire PC 
board, less the crystal, weighs two 

The SW-1 on 30 meters produced 
1.5 watts at 13.8 votts, according to my 
MFJ QRP wattmeter. Hey. it’s no Bird 
Thruline”, but it has been right on the 
money—most of the time. The power of 
the SW-1 is rated in ICAS. or Intermit¬ 
tent Commercial and Amateur Service. 
At 12 volts the SW-1 will produce 1.75 
watts ICAS or 1.25 watts CCS (Contin¬ 


uous Commercial Service.) Key down 
and the SW-1 PA gets right hot to the 
touch. I'd keep the supply voltage 
down under 14 volts so the PA won't go 
out to lunch—permanently. 

Features 

Kinda strange to me, and I'm sure to 
a lot of other QRP builders, is the on¬ 
board fast-acting fuse. It's a 3/4 amp 
fuse to protect the entire SW-1. A diode 
on the board will conduct, blowing 
the fuse, if you connect the SW-1 up 
to the power supply backwards. It’s a 
nice touch, especially for those shorts 
between the headphones when we 
hook something up backwards. Per¬ 


sonally. I've never done that—really! 

Frequency control for the SW-1 has 
provisions for fundamental mode HC6/ 
U or HC33/U quartz crystals lor non¬ 
oven, direct circuit board mounting. I 
have not used the popular FT-243 crys¬ 
tals on the SW-1. I see no trouble in 
using FT-243 crystals in the SW-1 as 
the oscillator is quite simple. Just 
about anything should oscillate in that 
circuit. It might prove interesting to re¬ 
work this oscillator into a buffer/amplifi¬ 
er stage and add an external VXQ or 
VFO for frequency control of the SW-1. 

When I opened the box from Fair 
Radio containing the SW-1, I was im¬ 
mediately taken back by the apparent 
"mil spec” construction of the SW-1. 
Most of the resistors on the board are 
1/2 watt, instead of the usual 1/4 watt 
resistors used by most of us. The PA 
transistor has a finned heat sink al¬ 
ready attached to it. A big glob of heat¬ 
sink transfer compound can be clearly 
seen on the PA transistor and its heat 


sink. All the tuned circuits are wound 
on toroids and the toroids are in turn 
mounted to the PC board with 6-32 
screws and fiber washers. Flip the PC 
board over, and there between the 
crystal's socket is a surface-mount re¬ 
sistor. 

The circuit of the SW-1 Is a bit out of 
the ordinary, compared to many QRP 
transmitters you might have seen be¬ 
fore. The oscillator's supply voltage is 
regulated via a 10 volt zener diode. To 
key the SW-1, you ground the emitter 
of the 2N4124. You don't see this too 
often. Not that it’s bad, it's just differ¬ 
ent. You might have some trouble with 
the keying if you use a keying device 


utilizing a transistor. These transistor 
switches don't pull the key line all the 
way to ground because of the 0.7 volt 
junction of the transistor. Because the 
key line can carry some low-level RF, 
keep the wires short from the SW-1 to 
the keying device. For the SW-1. use a 
reed relay (driven by your keyer) or dig 
out your straight key or bugl If you built 
the universal T/R controller last year, 
that unit provides solid ground keying 
via its built-in reed relay. 

The PA transistor has two resistors 
in the emitter lead. Two resistors are 
used to reduce the current flowing 
through each resistor and to reduce 
the overall resistance. This is different, 
as most QRP transmitters have the 
emitter lead connected directly to 
ground. Again, like I said before, this is 
different, but not necessarily bad. 

So, how does it work? Greatl Plug in 
the crystal, power and key, add an an¬ 
tenna, and you're off and running. I find 
the keying just a bit soft, but it might be 
my crystal. In the SW-1, you're keying 
the oscillator on and off. Many contacts 
were produced on 30 meters with the 
SW-1. 

The Instructions 

The instructions that come with the 
SW-1, and there are three double¬ 
sided pages, caution you not to solder 
any conductors to the terminal post or 
to the circuit board conductor traces. 
Doing this will void all warranties asso¬ 
ciated with the product. Trouble is, 
there is no mention of the warranty. I 
tried to call Rayan Communications, 
but was told the number has been dis¬ 
connected. 

A small plastic bag of connectors for 
the PC board quick-disconnect termi¬ 
nals are supplied so you don't need to 
do any soldering on the board. 

If you've never done much building, 
the instructions may give you a frighti 
They read like a military manual. For 
example, the following caution: "Un¬ 
der no circumstances should an exter¬ 
nal voltage potential be applied to the 
exciter/transmitter keying terminals. 
Connections to the keying circuit origi¬ 
nating from input/output (l/Q) modules 
of computer devices and/or process 
controllers should be checked for this 
condition.” Whoall 

So, what's it mean? Well, just don't 
apply any voltage to the key line. 

My favorite from the manual: "The 
user must supply static discharge and/ 
or lightning protection apparatus if an 
antenna system is connected to the ex- 
citer/transmitter module." Simply 
don’t hook up the SW-1 to an antenna 
during an electrical storm. 

Besides the obvious benefits of us¬ 
ing the SW-1 for a transmitter, you 
could use it as a low level driver for a 
transverter. How about a BFQ? A bea¬ 
con transmitter for 10 meters (some 
changes would have to be made). A 
plasma generator lor thin film solar cell 
production? The list is endless. 

So, now you have no excuse lor not 
trying out QRP. The SW-1 is a last and 
inexpensive way to get your feet wet in 
the fun of QRP. Give it a try. the results 
will amaze you! EB 
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Photo A. The SW-1 ORP transmitter. 




Above AND beyond 

VHF and Above Operation 



Figure 1. Standard and chip-type resistors, (a) MMIC Amplifier: You could com¬ 
bine the resistor and RFC by winding small RFC out of the resistor lead on one end. 
(b) Chip resistors are very small and are usable for microwave, within reason. 
Radio Shack's assortment has the value printed on the resistor. Examples: 102 = 
to - 2zeros = 1.0000: 103 = tO ^ 3 zeroes = 10,0000: 100 = 10 ~ 0 zeroes - 
10O. 



Figure 2. Ceramic capacitors, (a) Disc ceramic. The basic construction is a circular 
wafer with metalization on each side, forming the capacitor. Wire leads are 
soldered to the metalization. Sizes vary from 1/8' to larger, (b) CK-05 ceramic 
capacitor IS chip with packaged leads soldered lo Ihe side of Ihe chip. The chip 
can be recovered by cracking Ihe epoxy case and unsoldering Ihe wire leads, 
making a lower induclance capacilor. The chip is approximalely 0.15" x 0.15" 
square. Both the disc ceramic and CK-05 capacitors are good to 1 GHz and display 
lumped resistance and inductance degrading UHF operation. 


EQUIVALENT CAPACITOR 



INDUCTANCE SERIES RESISTANCE INDUCTANCE 
(LOSS) 


Figure 2(c). A typical capacilor at 1-2 GHz. 


C.L. Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Drive 
San Diego CA 92119 

Microwave Considerations 
for Resistors and Capacitors 

This month, let's cover resistors and 
capacitors as they relate to microwave 
construction. This topic is in direct rela¬ 
tionship to the PUFF microwave de¬ 
sign program I described last month. 
Special components are required tor 
microwave construction so I thought 
that covering some of those consider¬ 
ations would be a good topic for you 
while you wait for your PUFF program 
to arrive. The selection rules are gener¬ 
al and can be used in most construc¬ 
tion for VHF through microwave. 

Selecting a proper component can 
not only provide proper operation at 
higher frequencies, but it can also pre¬ 
vent poor performance in a project. 
Components should not be selected 
for value, but for type of component. 
Construction and case style are impor¬ 
tant factors to consider. You must con¬ 
sider mechanical and electrical param¬ 
eters as they affect the circuit at a rated 
frequency. Failure lo observe proper 
component selection could lead to pro¬ 
ject failure. 

Choose Your Components Carefully 

Being a parts junkie, I collect compo¬ 
nent parts in quantity from many differ¬ 
ent surplus sources. The variety of 
components I see run from Mil-Spec 
high tolerance devices to garden vari¬ 
ety resistors and capacitors. Using 
junk parts is cost effective. 

In retrospect, one project comes to 
mind that I had difficulty with—it would 
not function at first. What I constructed 
was a 70 MHz IF amplifier, eight stages 
with log output for a spectrum analyz¬ 
er. It was supposed to have 90 dB of 
gain at 70 MHz, but in testing, all 
stages were very numb. Total gain with 
full tune-up was about 25 dB, Well, to 
make a long story short, I traced the 
trouble lo the high precision resistors 
I used—1% high quality Mil-Spec re¬ 
sistors They were inductive wire- 
wound types, and operated like RFCs 
(RF chokes). Replacing them with junk 
box carbon 1/4 wall types solved the 
problem. 

For low frequency work Ihe 1 % resis¬ 
tors were spectacular, but at RF they 
were the pits. I should have known 
better. Now when I obtain surplus com¬ 
ponents I refer to catalogs to determine 
their suitability and mark that on Ihe 
envelope that I store them in. In this 
case I was careless and did not heed 
my own advice, and it bit me. Don't get 
bitten. Obtain a general catalog and 
keep it on hand. Two very good parts 
suppliers are Allied Electronics and 
Mouser Electronics (addresses below). 
Both are good sources for information/ 


catalogs, in addition to supplying com¬ 
ponents for your projects. 

Resistors 

Resistor lead length can also be criti¬ 
cal. In some circuits this can be put to 
use in either a positive or negative way. 
For example, let’s assume a resistor 
lead length of 1/2', at a frequency of 30 
MHz. That equates to such a small in¬ 
ductance at 30 MHz that it can be total¬ 
ly ignored (0.006 pH or so). However, 
at microwave frequencies this lead 
length would represent quite a bit of 
inductance and function as an RF 
choke, a negative example. 

The exception, where a resistor lead 
length forms an RF choke and is use¬ 
ful. is in an MMIC amplifier circuit 
where the long resistor lead length is 
coiled into a very effective RFC. and 
feeds DC power to the amplifier, iso¬ 
lating it. This DC feed resistor and 
lumped RFC provides good isolation lo 
the power supply and uses one compo¬ 
nent. This provides lor an inexpensive 
solution and circuit simplicity. This is 
one example of a device's long leads 
working for you in a positive way. It 
works well because Ihe resistor and 
lead length RFC form a circuit in shunt 
with the device. If it had been in series 
with the device, it would have shut 
down the circuit operation. 

Removing Ihe leads on resistors, 
and changing Ihe package style, re¬ 
sulted in a chip resistor. A resistor with- 
out the induclance associated with 
leads Is suitable for very high frequen¬ 
cy work. A chip resistor is constructed 
by placing a deposited carbon film on 
one side of a ceramic chip. Solder caps 
are provided for connections. These 
chips are well suited to strip line con¬ 
struction. You can buy a basic assort¬ 
ment of chip resistors (200 pieces) at 
Radio Shack for under $6, part #271- 
313. (See Figure 1.) 

Basic Capacitors 

Some of the more common types en¬ 
countered are Ihe poly, mylar, or mica 
and metal film types. Of these capaci¬ 
tor types, only the mica is suited for RF 
to the VHF/UHF frequency ranges. 
The disc ceramic and encapsulated 
chip types with leads (such as Ihe CK¬ 
OS) use a plated ceramic material to 
form the capacitor. They are quite 
good lo 1.000 MHz. (See Figure 2.) 
At frequencies above 2,000 MHz, 
connecting leads on capacitors ren¬ 
ders them ineffective, and other 
methods must be employed. The next 
generation of capacitor improvement 
at higher RF dictated a capacitor 
without leads. The uncased ceramic or 
early chip is an example of leadless 
capacitors. (See Figure 3.) 

This leadless or chip capacitor can 
be a multi-layered high quality, high Q 
device. Values range from the small pF 
ranges for microwave capacitors (0.2 


to 30 pF or so). Chip capacitors can be 
supplied even in the pF ranges. Of 
course, they are not suitable for mi¬ 
crowave work—only Ihe very low pF 
ranges are used at RF. The RF bypass 
capacitor is the exception. Other avail¬ 
able chip type components include in¬ 
ductors. fuses, diodes transistors and 
about anything else you care lo men¬ 
tion. Most components are made for 
low frequency work lo reduce circuit 

crowave level. 

You must gel into catalogs lo make 
determinations on component suitabil¬ 
ity. I suspect that most of these compo¬ 
nents offered today, including surface- 
mount (chip) components obtained 
from scrap PC boards, are quite useful 
into the several hundred MHz ranges. 
With trial testing, this frequency gener¬ 
alization can be extended. On un¬ 
known components, testing through 
use is Ihe only sure method lo deter¬ 
mine suitability at Ihe microwave level. 

Several manufacturers' advertise¬ 
ments list the cost of microwave com¬ 
ponents as several factors higher in 


price than their low-frequency counter¬ 
parts. Unfortunately, this is very true; 
microwave components are costly. An 
example can be made for not using 
cheaper chip caps instead of mi¬ 
crowave varieties. One manufacturer 
depicts a microwave amplifier that has 
blown out. The power FET blew out, 
due to an overrated, cheap chip capac¬ 
ilor, The advertiser ridicules saving a 
dollar by buying a cheaper capacitor 
when you will end up having lo replace 
that capacilor plus Ihe expensive FET. 
at premium dollars. Net result; No sav- 

Their claim, a very valid one. is that 
the device would not have been de¬ 
stroyed if the circuit designer had used 
a capacitor rated for low dissipation, 
low loss, at Ihe frequency used. Circuit 
losses of several dBs are possible with 
low frequency components used in mi¬ 
crowave frequencies. The circuits will 
work with low frequency components, 
but do not realize their full capability. I 
have observed capacitors so hot from 
circulating RF current that they squirm 
in a sea of molten solder that previous- 
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Figure 3. Surface mount device (SMD) chip capacitors and resistors, (a) Soider the 
capacitors on each end of the ceramic substrate. A tower Q at microwave ieveis 
produces a higher ioss. This chip is usabie to severai GHz. The loss becomes 
unacceptable at 5 GHz. The normal slock value comes in large steps (2.2 pF-10 
pF-47pF, etc:) The value/size ratio is too large for most microwave projects, (b) 
First, solder the capacitors to each end of the ceramic substrate. Put film-deposit¬ 
ed resistance material where indicated. Precision-trim the film, by laser cutting, to 
the test value. Under normal use, this model is good to 10 GHz for bias and voltage 
feeds in amplifiers. 


ly attached (soldered) them to the PC 

I don’t want to appear to be really 
tightly postured on component use, as 
there is no real right answer. Lots of 
substitutions can be made with good 
results. You just have to keep in mind 
what is happening to the component. Is 
RF passing through the component, or 
are you trying to bypass RF? 

For RF coupling, the disc ceramic is 
very effective for low MHz to several 
hundred MHz operation. At the 500 to 
1,000 MHz frequency range, a capaci¬ 
tor’s lead length becomes a limiting 
factor in its use. Disc ceramic types 
can still be used, but their connecting 
leads must be kept to an absolute mini¬ 
mum for the capacitor to be effective. 
With long leads, the capacitor might as 
well not be used as its inductance (in 
the leads) could render it useless. 

These considerations are not impor¬ 
tant below 30 MHz, as component size 
is a traction of a wavelength (100 inches 
equals 1/4 wavelength at 30 MHz). 
However, at 5 GHz a 1/4 wavelength is 
quite small in respect to the compo¬ 
nent, so it deserves consideration. At 
10 GHz, component size is twice as 
critical. At 24 GHz, soldering methods 
used to attach components can form 
RF notch filters in the solder connection 
if the component is not fully soldered 
to the PC board substrate in a fully- 
soldered trace. The gaps or bridges in 
partial solder can cause real trouble. 

In an amplifier we constructed with 
MGF-1402 for 10 GHz, we had trouble 
obtaining gain at 10 GHz. We solved 


the problem by mounting the FET up¬ 
side down. This made for much shorter 
source leads to ground, several thou¬ 
sandth’s of an inch made the differ¬ 
ence. Here again minimum inductance 
allowed the circuit to function. 

These same inductance and circuit 
losses make other components unsuit¬ 
able for higher frequency use. Pack¬ 
age inductance and equivalent series 
resistance (ESR) make higher losses 
to increasing frequency. If you look at 
the frequency ratings and Q of capaci¬ 
tors, you find them rated at frequencies 
of1 kHz and a few MHz. Q is quite high, 
but when measured at higher frequen¬ 
cies this is another matter. The con¬ 
struction of the capacitor plates adds 
inductance; resistance is formed and 
the IR and dielectric losses are differ¬ 
ent at increasing frequency. 

Disc capacitors are usable at very 
high RF frequencies and were an early 
VHF/UHF type. They were shipped un¬ 
cased, without connecting wire leads. 
These uncased disc capacitors resem¬ 
bled a wafer with a small deposited 
metallic contact on either side of the 
device. They were attached to the cir¬ 
cuit directly, without connecting leads. 

This technique is OK to about 2 GHz; 
higher frequencies dictate still different 
methods. Remove the coating on stan¬ 
dard disc capacitors and you can un¬ 
solder the wires and have uncased 
caps. Be careful—they are very fragile. 

Microwave Chip Capacitors 

The need for lower inductance in ca¬ 
pacitors for microwave frequencies 


has led to the development of chip ca¬ 
pacitors of superior construction. They 
are different from surface mount ca¬ 
pacitors (a form of chip cap), which are 
not suitable for use at microwave fre¬ 
quencies. Non-microwave capacitors 
are basically rectangular, unlike their 
microwave counterparts. 


The microwave chip capacitor is 
packaged in a 50- and 100-mil-square 
package to be compatible with strip 
line connections. It would not be ac¬ 
ceptable to place a capacitor wider 
than a strip line on that strip line. It 
would upset the impedance of the cir¬ 
cuit and increase loss. Most connec- 
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Lux. Camera comes 
piet in metal case wi 
RCA plug for video 
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CB-TO-10 METERS 


We specialize in CB radio modification 
plans and hardware. Frequency and FM 
conversion kits, repair books, plans, high- 
performance accessories. Thousands of 
satisfied customers since 1976! Catalog $2. 
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lions are made with 50 ohm strip-lines. Our 10 GHz amplifier ATC-IOOcaps 
such as amplifier input and outputs of 1 to 2 pF were used to couple the 
connected to coaxial connectors (50 coaxial connectors to the amplifier and 
ohm) Make the capacitors the same interstage coupling. By the way. a 0.9 
dimension. 0.050-inch-square, so that pF capacitor is self-resonant at 10 
they match the strip line width well. GHz. 2.5 pF is self-resonant at 5.6 

Their porcelain insulation will provide GHz. and 20 pF is resonant at 2.3 GHz. 

lower losses to RF currents. There are two schools of thought: (1) 

This porcelain substrate that forms Use a self-resonant capacitor for fre- 
the ceramic insulating structure is quency of design: and (2) Use a 10 pF 
more expensive than your basic ce- capacitor and don’t worry about self- 
ramie and IS one of the prime reasons resonance. Both seem to work well 
the capacitor will perform at microwave Standard chip caps, of surface 
frequencies ATC (American Technical mount type, can be used for the power 
Ceramics) makes the capacitors that supply bypass connections (100 pF to 
are rated for microwave work. They are 0.001 pF or so). They do not have to be 
the ATC-100 style of chip caps. They the low-loss RF types as we want them 
have precious metal electrodes and to bypass RF to ground. These are 
low-loss porcelain to make microwave what we call surface mount devices 
RF circuits work better. (SMD). They are very good capacitors 

Acircuit tested at 500 MHz attained but they'rejust not rated formicrowave 
a 1.4 dB noise figure with a device rat- stripline work at microwave frequen- 
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Figure 4. Standard microwave chip capacitor. This type usually comes 0 050' 
square for 5 and 10 GHz projects. The low loss ceramic porcelain material is rated 
tor microwave use (low ESR—Equivalent Series Resistance. The case dimen¬ 
sions are well matched to microwave 500 strip line widths. These capacitors are 
supplied in very small fractional pF ranges: 0-1 pF, and higher values normally 
0-30 pF. Examples: ATC-100 from American Technical Ceramics: S-910 from 
Johanson; and MA- IS from Murala/Erle. 


ed at a 1.2 dB noise figure, demonstrat¬ 
ing the capacitors' part in helping to 
give low loss characteristics. Any loss 
is directly added to the basic noise fig¬ 
ure and degrades it. The lower losses 
can be put to real advantage, whether 
you are reaching for the ultimate or just 
looking for improvements in your basic 

It has been reported that other types 
of chip capacitors used in amplifier cir- 
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Askkaboom 


Michael Geier KB 1UM 
%Ti Magazine 
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Hancock NH 03449 


We've seen how a signal progresses 
from the antenna to the speaker in a 
superheterodyne receiver. The IF- 
based scheme gives us lots of se¬ 
lectivity. and we can get plenty of 


One of the annoying things about 
radio signals, especially those which 
have traveled thousands of miles and 
been bent around by the ionosphere, 
is that they fade in and out. This fading 
causes unpleasant volume changes, 
which can range from bare audibil¬ 
ity to receiver overload, in the recov¬ 
ered signal, and It Is very desirable to 
attempt to compensate for it right in 
the radio. But when we are receiving 
AM or SSB, the amplitude of the signal 
is what carries the Intelligence we 
want to recover, so how can we tell 
the difference between changes in 
amplitude caused by modulation and 
those caused by atmospheric distor¬ 
tions? 

Turns out it's fairly easy. Luckily, 
fading happens much, much slower 
simply 



voltage can change is governed by the 
low-pass filter. The bigger the filter ca¬ 
pacitor. the slower the changes which 
can result. It's no different than the ef¬ 
fect of capacitive filtering In a power 
supply: bigger cap, less hum. Really 
big cap, smooth DC, right? 

OK, so now we’ve got this varying 
DC voltage. What do we do with it? We 
use it to control the gain of the front end 
or the early IF stages, that’s whatl If the 
signal gets too strong, we clamp the 
gain of those stages down and bring it 


The Tech Answer Man 


If your rig has a fast/slow AGC con¬ 
trol. it lets you select the size of the 
AGC filter, or time constant. A short 
time constant is great for CW. because 
unwanted signals in the passband, or 
static, will not clamp the gain down and 
cause you to miss any dits or dahs. For 
SSB, though, such a fast-acting AGC 
will make the voice sound choppy and 
echoey, so a slower time constant is in 
order. Most SSB AGC circuits are de¬ 
signed to respond to voice peaks, 
which simply means that the filter ca¬ 
pacitor is made to charge faster than it 
discharges. The result is that the re¬ 
ceiver’s gain follows loud speech ele¬ 
ments quickly, without “pumping" like 
a too-fast AGC. This makes for the 
most pleasing, natural sound. A good 
AGC circuit which responds propedy 
causes the radio to reproduce quality 
speech. A poor one can exhibit "over¬ 
shoot'' by not catching voice peaks in 
time. (Really, they ought to call it "un¬ 
dershoot"!) Such a bad circuit will 
make the radio sound “peaky" and 
distorted on the louder speech sounds. 


bit. Especially in the front end RF amp. 
it is not practical to have barreisful of 
gain and high resistance to overload, 
even with AGC. The solution is to limit 
the gain of the amp and make up for it 
in the IF stages. Even the audio amp 
can be used to advantage here; the 
more audio gain you have, the less sig¬ 
nal you need to drive the speaker in the 
first place. 

So why have an RF amp at all? In 


though, to get enough gain without 
one. particularly at the higher frequen¬ 
cies where mixer losses and stray ca¬ 
pacitances can wipe much of the de¬ 
sired signal out before it ever gets to 
the IF stages. In particular, passive 
diode mixers work poorly without an 
RF amp, because the voltage drop 
across the diodes causes you to lose 
small signals. 

Dynamic range figures for good 
modern receivers can range from 
about S5 dB to 115 dB. Consider this: A 
compact disc player has about a 90 dB 
dynamic range. Our radios aren't do¬ 
ing too badly at all! 


If you’ve been following the a 
for the past few years, you've 
about phase noise. What the h 
that? 


'VK, so now we've got this varying 
DC voitage. What do we do with it?" 


Even AGC has its limits. A good one 
might correct an 80-decibel signal 
change to within 6 dB or so. To get an 
Idea of how much better that is, try 
turning your AGC completely off if your 
rig lets you do that. I promise you, you 


detector. But consider this: Each stage 
contributes in some way to the overall 
sensitivity of the radio. Might there be 
some optimum way to distribute the 
amounts of gain? What do we have to 
gain (OK. a little pun intended) by wor¬ 
rying about this? 

If we put most of our receiver's gain 
In one or two stages, we are asking 
those overworked areas to have quite a 
bit of dynamic range. Dynamic range is 
the difference in strength between the 
smallest signal the radio can hear and 
the biggest one it can handle before 
overload. The figure is expressed in 
decibels, and the bigger the number 

Since the objective is good overall 
dynamic range from antenna to speak¬ 
er. it pays to spread the job around a 


result, signals which shouldn't be 
e passband get heard. Also, 
's a “hissy" effect which garbles 
jdio a bit. Many of today's synthe- 
rigs suffer to some degree from 
but great strides are being made 
iminate the problem. The direct 
il synthesis approach, in which 
ine waves are digitally generated, 
ly reduces phase noise, because 


Dear Kaboom, 

/ need some kind of wideband power 
amp for RF. II doesn’t have to have 
more than 1 watt of output, but a 
preamp won't do, and the commercial 
units cost too much. Are there any sim¬ 
ple power amps around? 

Signed, 
Gettin’ Stronger 


Dear Stronger, 

Sure! Power FETs make lovely RF 
power amps and will work to a few 
watts or more. Of course, things get 
tricky up at VHF. but for HF they are 
great. Lots of QRP rigs have been pub¬ 
lished in this magazine and others. For 
a simple amp which might help, take a 
look at my "Cassette Box Special," 
which appeared In the April 1990 issue 
of 73 Amateur Radio. That one in¬ 
cludes a simple driver and It might do 
the trick. It's cheap enough that you 


As with any other circuit, an oscilla- 
r is not perfect. Along with Its signal, 
generates some noise. Some of that 
in the form of amplitude noise, which 
in be thought of kind of like tape hiss 
an audio recorder. Another type of 


precise frequency of the oscillator wob¬ 
bles just a little bit. 

In a crystal oscillator, phase noise is 
very small, because the crystal is very 
steeply resonant. It forces the frequen¬ 
cy to remain pretty constant. In an LC 
oscillator, the noise is still pretty small, 
again because of the high Q of the tank 


frequency is constantly being correct¬ 
ed by the synthesizer's digital circuitry. 
In order for it to be able to steer the 
oscillator, there has to be some error! 
The result is that the oscillator wobbles 
around its frequency. Careful design 
can reduce the wobbles to a very low 
level, but they are never as low as with 
a high-Q oscillator. 


Dear Kaboom, 

Why do rigs with transistor finals 
have no loading controls like tube 
units? Seems to me the manufacturers 
are making lots of dough off of SWR 
bridges and tuners by omitting the 
built-in matching networks. Are we get¬ 
ting ripped off or what? 

Signed, 
Tuner Up 


No, I don’t think so. The high-im¬ 
pedance characteristic of tubes made 
a pi network mandatory and, because 
it wasn’t practical to make one which 
wasn’t frequency sensitive, the con¬ 
trols had to be there. Transistors, 
though, are rather low impedance, so 
a simple wideband transformer will get 
you to 50 ohms without the frequency- 
specific problems. In fact, some early 
transistor units did have loading con¬ 
trols, and I suppose they could match 
a wider SWR range. But I think most 
of us prefer not to have to twiddle 
knobs every time we change frequency 
and the modern approach makes 
things simple, at least as long as you 
have a matched antenna. And. of 
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Never Say Die 

Continued from page 4 

You also know that the worries over the 
greenhouse eftect and so on are being 
re-evaluated. Global warming? Per¬ 
haps, but more due to sun spots than 
anything we're doing. 

We do need activists, but we need 
educated activists, not religious fanat¬ 
ics and slogan shouters. 

We know now that It isn't Japan 
that's causing our miseries. If you read 
much you know that foreigners own far 
less of America today than they did in 
1914. You know that much of the 
Japan-bashing that's going on is dis¬ 
honest and politically motivated. You 
also know that when it comes to protec¬ 
tionism, we have a terrible record 
which we'd rather not have mentioned. 

In my report to the NH EDC I've out¬ 
lined the major problems which have 
resulted In New Hampshire being the 
hardest hit of all the states by the re¬ 
cession. Then I've proposed 29 initia¬ 
tives to get the state going again. The 
whole report is about 250 pages long. 
I'll eventually have It available In book 
form In case you'd like to read it.. .or 
perhaps send a copy to someone In 
your state government to give them 
some ideas on how to revive their econ¬ 
omy. If you have any say In your local 
library buying, this would be a good 
addition. 

The agricultural revolution Is long 
past. Now the Industrial revolution Is 
fading, too, being replaced by the infor¬ 
mation revolution. Today it's what you 
know and what skills you have that 
count the most. It's not how hard you 
work, but how smart. Hard doesn't 
hurt, but without smart It's paying off 
less and less. 

So what can you do to help generate 
thousands of new hams every year in 
your stale? Are you going to wait 
around for a parade to get started and 
join it? Or are you going to start the 
parade? 1 guess It all depends on 
whether you are a doer or a watcher. I 
never was much of a watcher. I can't 
even sit and watch ball games. 

Ignoring The Problem 

Is the loss of every past reason for 
amateur radio to be allocated hun¬ 
dreds of billions of dollars in precious 
bands a problem we can Ignore and 
have It go away? Is this a problem we 
can refuse to face? We can hide from? 
Can we plead ignorance? In my experi¬ 
ence people either keep up with pro¬ 
gress or get buried by it. Well, technol¬ 
ogy has passed us by. so we either 
have to start preparing ourselves for 
our burial or we have to come up with a 
valid new reason for the hobby . one 
that will hold water when we're asked if 
we're repaying our country for our 

1 believe we can reinvent the hobby 
and that without it America (and the 
rest of the world, for that matter) will 
have a much more difficult time coping 
with modern technologies. Electronic, 
communication and computer tech¬ 
nologies are moving ahead faster and 
faster, so the longer we wait to start 
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giving our kkJs a head start with ama¬ 
teur radio, the longer it's going to take 
for America to catch up with Japan and 

If you have any other ideas for rein¬ 
venting amateur radio, we need all the 
arguments we can muster. You know 
what new communications technolo¬ 
gies are being developed and you have 
a darned good idea of how much band¬ 
width they’re going to require, so you 
understand the urgency. 

I'm doing what I can up here in New 
Hampshire. What are you doing in your 
state? Are you kerchunking repeaters 
and watching basketball games on 
TV? What'll it take to get you into ac¬ 
tion? 

Can America Do It? 

How difficult would it be. if we really 
wanted, for us to regain our lost con¬ 
sumer electronics industries? Or 
should we even bother, considering 
the enormous obstacles involved? And 
what 'n hell has this to do with amateur 
radio? If "hell” offends you. please 
substitute "dad blamed,” or take a 
short walk on almost any New York 
street and get desensitized. 


I believe that it’s not just possible lor 
us to regain our consumer electronic 
industry, but that it’s of critical impor¬ 
tance. Further, as the leading hobby in 
the electronics field, I think we ama¬ 
teurs are in a far better position to do 
something about this than any other 
group. 

Let’s start with last things first... our 
ability as radio amateurs to do some¬ 
thing. Since what few of the general 
public who have heard of amateur ra¬ 
dio tend to view it as an enormously 
technical hobby which is eons beyond 
anything they could possible under¬ 
stand, why not trade on this igno¬ 
rance? The altitude this gives us can 
be used as a platform from which to 
pontificate. As priests of the mysteri¬ 
ous and unknown, they’ll tend to be- 

Sure, you know how little you actual¬ 
ly know about radio and electronics. 
And I know how little you even want to 
know. I get your letters whining or can¬ 
celing every time I publish an article 
requiring more than casual thought. 
But the general public doesn’t know 
and if you do what I say, I won’t tell 
them what humbugs many of us gov¬ 
ernment-licensed amateurs really are. 
So pay attention. 

Our Electronic Future 

Unless you’re still reading your t938 
aSTs. you are aware on some level 
that high tech is the future. Heck, it’s 
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the present too, but it's only going to 
get higher in the future. I'm talking shirt 
pocket communicators with fax print¬ 
out. I’m talking home theaters. I'm talk¬ 
ing smart homes. I'm talking smart 
cars. I’m talking even smarter offices. 
I’m also talking hundreds of billions of 
dollars in manufacturing, sales and 

We’ve not just let Japan drive away 
with most of our consumer electronics 
industries, we've helped them pack the 
trucks. We cut off our supply of engi¬ 
neers, technicians and scientists at the 
same time as electronic technology 
was exploding. We did this by discour¬ 

aging kids from scientific careers and 
by cutting the math and science cours¬ 
es. We’ve also choked off tens of thou¬ 
sands of kids a year who used to pur¬ 
sue high-tech careers as a result of 
being excited by amateur radio In their 

As I’ve mentioned until the ARRL di¬ 
rectors turn blue that before their In¬ 
centive Licensing rule change was pro¬ 
posed in 1963 80% of all newcomers to 
amateur radio were teenagers.. .and 
80% of those went on to high-tech ca- 


continued on the same curve as from 
WWII we'd have well over three million 
more high-tech American workers 
available for R&D and we’d have near¬ 
ly live million licensed hams instead of 
one-tenth that, 

I hope you’ll agree with me that 
we’re going to need a high-tech edu¬ 
cated work force if we're going to try 
and regain our electronics Industries. 
That isn’t all we’re going to need, obvi¬ 
ously, but a work force is basic and no 
matter what else we do we're helpless 
if we don’t have it. 

I hope you’ll also agree with me that 
there’s a lot we amateurs can do to 

prime the pump and get America start¬ 

ed toward creating this work force. No, 
it isn’t going to be easy. We'll be up 
against entrenched teacher’s unions 
and politicians who are being bribed by 
these unions to prevent change. We’ll 
be up against apathy. Ignorance, and 
vested interests. Are you ready to give 
it up as hopeless? Where's your dad 
blamed gumption? 

Opportunities 

With three major new consumer 
electronics technologies looming on 
the horizon and inevitably coming, we 
have a unique opportunity to get the 
edge we need to start rebuilding our 
consumer electronic industry. 

What are the three new technolo¬ 
gies? Heck, you know the answer... 
or should. One is digital audio broad¬ 


casting (DAB), the second is high defi¬ 
nition TV (HDTV), and the third is the 
combining of computers with the 
above in what we're calling multi-me¬ 
dia (MM). 

Since more and more of our elec¬ 
tronic circuits are being handled on in¬ 
tegrated circuit chips and less with 
discrete parts, the loss of our parts 
manufacturing plants is getting to be 
less and less of a problem. 

I worried when our resistor, capaci¬ 
tor and transformer companies closed 
down as electronic manufacturing 
moved to Japan and Taiwan. Today 
we’re doing more and more of the sig¬ 
nal processing with chips and less with 
parts. We still need power supplies and 
power output circuits, but the pans 
count Is far down from the past. 

While we managed to lose most of 
our memory chip manufacturing, we're 
still hanging in there with microproces¬ 
sors and special design chips, so we're 
actually in a good position to start 
building DAB and HDTV equipment 

Being new technologies, there's an 
opportunity for small entrepreneurial 
companies to get into this field and 
grow...much like Apple did In the 
computer field. 

Since these new technologies are 
wide open for experimentation, we 
amateurs have a golden opportunity to 
repay our country for the hundreds of 
billions of dollars In radio frequencies 
they're letting us use. If we don’t start 
repayment there's an increasing 
chance the FCC will present a balloon 
payment bill and put us Into bankrupt¬ 
cy. Tm talking Chapter 7, not 11, with 
our assets being auctioned off to the 
highest bidders. How much will your 
station be worth then? 

Look, there wouldn’t be cellular tele¬ 
phones today if we hadn't pioneered 
repeaters 20 years ago. So let's get 
busy and see what we can do with digit¬ 
al voice. Let’s start working graphics 
into packet as a step toward multi-me¬ 
dia. The next thing you know we’ll be 
slugging full color video around In 
packets, complete with digital sound. 

Old-timers will remember when we 
used to be called experimenters. 

These days we can build stuff with a 

few chips which would have taken sev¬ 
eral relay racks a few years ago. Well, if 
you'll build. I'll publish, and that'll in¬ 
spire more people to build. 

Yes, I know. I’ll get lots of flak and 
subscription cancellations. Hey. I'm 
used to thaL I lost tons of subscribers 
when I pushed repeaters 20 years ago. 
But I knew what I was doing was for the 
best interests of amateur radio, so I 

Before that I pushed the heck out of 
sideband, again to the tune of a jeering 
crowd of AMers kvetching about Don¬ 
ald Duck radio. Oh, the static I got 
when I pushed solid-state circuits. 
Hams are tube people and always will 
be, said OSTs technical editor. 

Well, it’s time again to get our poor 
old brains into gear. If you'll experi¬ 
ment and write. I'll publish. The next 
thing you know we'll be seeing some 
new entrepreneurial companies 


a result. If this growth hi 


'7'm doing what I can up here 
in New Hampshire. What are you 
doing in your state?" 

























of amaieur radio inio the 

local papers We need to gel kids inter 

come oOiections from school aulhori- 
lies. We need lo gel our local TV re¬ 
porters 10 do Slones on our aclivilies 

Like Field of Dreams, " if wehuild il. 

kids know what fun Ihey'll be able lo 
have and. busy as they are. Ihey'll be 
all over you wanting lo know more I'm 
very encouraged by Ihe mail I've been 
gelling. While there are slill some old 
fogy ham clubs, more and more I'm 
gelling letters and pictures from clubs 
who are bringing m kids and getting 
them licensed 

In some cases I'm seeing the old 
fogy clubs (and you know who you are) 
being bypassed and new clubs cater¬ 
ing to youngsters being formed 

We have an opportunity right now lo 
not only have a ball experimenting with 
some new communications technolo¬ 
gies we also have a golden opportuni¬ 
ty for entrepreneurs lo start some 
companies lo supply parts and mod¬ 
ules lo help I see a good chance lor Ihe 
"Apple ' ol Ihe 1990s lo gel slarleo 

Remember, it was just two kids that 
started Apple back in 1976. |usl a year- 
and-a-hall after the 'irsi microcomput¬ 
er was brought to the market I still 
remember talking with Steve Wo2niak 
and Steve Jobs in the garage ol Jobs 
home in Cupertino, watching Ihe proto- 



OSL ol Ihe Month To ente- your OSL. mail >' in an envelope i 
Fores'Road Hancock. NH 03^29 Alt- OSL ol the Month Wmnei 
Subscnplion (or exlens-oni "o 73 Entries not in envelopes cannot 


Raise Hell 

My report lo the New Hampshire 
Economic Development Commission 
with suggestions lor 29 initiatives to 
help get Ihe stale out of the recession is 
now available on Ihe 73 BBS If you 
have any gumption lo gel your stale 
going, some ol my ideas might just 

Alaska sent copies ol my report to sev¬ 
eral city mayors and has set up a group 
10 gel started with some of my imiia- 

Of course II you are tired, or |usi 
don'ihavelhelimelo do anything, nev¬ 
er mind. But do remember Ihe incredi- 

I'm sure you are terribly busy So am 
I But in spile ol managmg (to some 
degree) 31 busihesses. including 10 
publications. I squeezed m the lime lo 
write a 230-page book on how lo gel 
New Hampshire going again Now tell 
me how you are loo busy to help your 


Sell your product 
in 73 

Call Dan Harper or 
Louise O’Sullivan 
today 

800-225-5083 
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Arnie Johnson N1BAC 
43 Old Homestead Hwy. 

N. Swanzey NH 03431 

Notes from FN42 

I ha ve been truly enjoying myselt the 
past several weeks before writing this. I 
have been assisting with the testing of 
a Bulletin Board System (BBS) for 
packet radio. 

The operator of the BBS, Scott 
WA1YTW, inherited another operating 
BBS and computer after another ham, 
Alan W1FYR, decided that he could 
not continue to operate two BBSs at 
the same time because if he didn't 
make some time for himself and his 
family he would be by himself. Does 
that sound familiar? Anyway, continu¬ 
ing the story, Scott decided to change 
to a different BBS program but wished 
to keep the first system running until 
the second one was operating without 
bugs, to ensure a good transition. 

You might think that this would be an 
easy task, considering that most of the 
BBS programs have been around for a 
while and all of the bugs have been 
worked out, but let me assure you that 
these programs are very intricate and 
you have to get things in Just the right 
order or the program will crash and you 
can lose a lot of messages and traffic. 
We are very lucky to have another 
ham. Buzz WA1NHP, volunteer the 
use of his computer, his computer and 
radio knowledge, and his time to go 
through the associated hair-pulling 
and headaches to make this project the 
best it can be. 

There is more to it than that. To allow 
the BBS to be used by many other 
hams, not Just locals within simplex 
distance, it has to link into some sort of 
packet system, especially if it is located 
in what might be considered an RF 
hole. We are very lucky that within fair 
radio range of our BBS there is a node 
of the North East Digital Association 
(NEDA) packet network, SWNH: 
KA1BBG-1 (SWNH is short for South 
West New Hampshire). The gurus 
have been very helpful, especially 
Linds NR1N. in assisting in the proper 
parameter settings to make things 
work efficiently and properly. 

This type of help and cooperation 
has occurred many times before this, 
in many different parts of our earth, by 
other hams volunteering their time and 
resources to make something good 
happen. I marvel at how I can enter a 
packet message in my packet Terminal 
Node Controller (TNC), have it picked 
up automatically by my Home BBS, 
and have it delivered automatically to 
its addressee, such as Ron Gang 
4X1MK@4X4SV.ISR.EU in Israel, 
David Horsfall VK2KFU@VK2RWI. 
NSW.AUS.OC in Australia, or Milan 
Postadshieff LZ2MP@HB9AK.CHE. 
EU or LZ2MP@DK0MTV.DEU.EU in 
Bulgaria. Not only that, messages get 
back to my TNC automatically as well. 
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These things can only happen be¬ 
cause of hams who care and are willing 
to make the effort. 

One last thing before we move on: 
We must always remember that ham 
radio is involved in NON-COMMER¬ 
CIAL subjects and activities. Some 
hams have gotten in trouble with the 
Federal Communications Commission 
(FCC) in the United States of America 
because they forgot orJust didn 7 think! 
We must always be aware of what we 
are doing while using ham radio; we 
must make sure that we do not Jeopar¬ 
dize our licenses. Even though I have 
packet capability, I have not publicized 
it in this column because the informa¬ 
tion I receive sent directly to me and 
used in this column might be construed 
as commercial since this magazine is 
in business to make money. So, if it's 
material related to this column, please 
send it to me in some other way. How¬ 
ever, I would certainly love to make 
contact with other packet users around 
the world, if for no other reason than to 
demonstrate that packet works. Feel 
free to send a packet or two to me. but 
keep it non-commercial. 73. Arnie. 
NIBAC@WA1YTW.NH.USA.NA 

AUSTRALIA 

David Horsfall VK2KFU 
PO Box 257 
Wahroonga NSW2076 
Packet: 

VK2KFU@ VK2RWI.NSW.AUS.OC 
Internet: dave@ips.oz.au 

The New Year has come and gone 
(at the time of my writing this), and 
there are some special celebrations 
this year, but more on that later. To 
follow on from my previous submis¬ 
sion, there is no further information on 
a possible new grade of licence, the 
Code-less Novice, but I will advise as to 
what and when. By the time you read 
this, many amateurs (I hate the word 
"ham") will have returned from the 
Gosford Reid Day, a veritable Mecca 
for enthusiasts. Whilst perhaps not up 
to the size of Dayton, nonetheless it's a 
busy affair, with disposal stalls, flea 
markets, lectures, demonstrations, 
equipment displays, etc. Is it my imagi¬ 
nation that much of the "junk" finds its 
way to the various club auctions, 
thence back to Gosford? I’m sure there 
must be a "Law of Conservation of 
Junk" that holds here. 

Some interesting developments are 
taking place in packet radio, with gate¬ 
ways being set up between the packet 
network and Internet, a worldwide 
computer network. The purpose is to 
provide a "worm-hole" for packet traf¬ 
fic. enabling faster distribution of mail 
and bulletins. Such gateways already 
exist in many parts of the wodd, and 
due to the efforts of a group affection¬ 
ately known as the “packet under¬ 
ground." Australia is finally catching 
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up. Amateurs are also being encour¬ 
aged to "wean” themselves away from 
1200 bps [baudper second) operation, 
and to try faster speeds such as 2400. 
4800. and 9600 bps. The current "net¬ 
work" of 1200 bps ROSE [RATS (Ra¬ 
dio Amateur Telecommunications So¬ 
ciety) Open System Environment)(inks 
is starting to look somewhat dated. 

As previously intimated, this is a year 
of celebration for Sydney stations. The 
City of Sydney is celebrating the 150th 
anniversary of its incorporation as a 
city, and also the establishment of local 
government in the State of New South 
Wales. During this Sesquicentenary. 
the special callsign of V1150 SYD is in 
use by various stations, clubs, and indi¬ 
viduals in NSW. (Note that VI is a spe¬ 
cial prefix, and is reserved for special 
events, along with the AX prefix occa¬ 
sionally heard. Generally, "AX" is 
used by individual amateurs instead of 
"VK," whereas "VI" is reserved for 
event stations). As many frequencies 
and modes as practical, from DC to 
Daylight, will be in use. A special QSL 
card is available, and QSLs and SWL 
reports may be sent via the Bureau to 
VK2 QSL Bureau. PO Box 73, Teralba. 
NSW 2284, Australia. Those wishing to 
QSL direct may send a stamped self- 
addressed envelope (6-1/4' x 4-1/4') 
to: WIA (NSW Division). PO Box 1066, 
Parramatta. NSW 2124, Australia, for 
the attention of "V1150 SYD." 

Another Special Event Station is 


V12RC, operated by Tony VK2DEJ, to 
celebrate the bicentenary of the settle¬ 
ment of the town of Ryde in NSW, and 
its recent incorporation as a city. This 
station has been active since the start 
of the year, and so far Tony has worked 
all continents and 33 countries. VI2RC 

year, on all bands from 160m to 70cm. 
Prefix-chasers should certainty have 
something to keep them occupied! 

Finally, the WIA Broadcasts recently 
introduced Harry Angel VK4HA. Harry 
turned 100 years old on 14th Decem¬ 
ber last, and has been licenced since 
1935. He has achieved many distinc¬ 
tions in his life, being an active DXer, 
contester, experimenter, and lecturer. 
It is his face that graces the cover of 
Amateur Radio, December 1991. At a 
hundred years old, is Harry VK4HA the 
oldest living amateur in the world? (I’ll 
bet not even Wayne Is that old, HI!) 

Cheers for now. Dave Horsfall 
VK2KFU 

AZORES 

Portugal 

Mike Lazaroff KB3RG/CU3LF 
PSC 76. Box 1687 
APOAE 09720 

Picking up from my last contribution, 
here is some more background on the 
Azores. 

The Azores were discovered and 
settled by the Portuguese in the 1400s 



Photo A. Sr. Manuel Valadao CU3CS (left rear) and adult leaders with some of the 
Terceira Scouts with their home-brew 15 and 20 meter dipole during JOTA, 
October 1991. 




Photo B. Sr. Manuel Valadao with Scouts and equipment COing on 15 meters 
during JOTA. 


and 1500s. As an outpost of Portu¬ 
guese power, by which it couid protect 
iines of communication and serve as a 
stopover for suppiies to the Portu¬ 
guese vesseis saiiing the Atiantic, the 
Azores have piayed an important part 
in Portugai’s history. 

During Worid War II, the Azores be¬ 
came very important because of their 
geographic position between Europe 
and North America. Using the islands 
as a refueling station enabled air trans¬ 
ports to reduce the round-trip fiying 
time from the USA to Africa from 70 to 
40 hours. During the iatter part of the 
war, airbases were iocated on Santa 
Maria (now GUI) and Terceira (CU3). 
It was the “Grand Central Station” of 
the Air Force, serving the American- 
European Theatre with as many as 900 
aircraft and 13,000 crew members and 
passengers passing through the is- 
iands in a single month. 

When the British ieft Terceira in 
1946, the US moved its miiitary opera¬ 
tions from Santa Maria to Lajes Fieid 
on Terceira. Since then, the American 
presence has remained as a resuit of 
perlodicaiiy negotiated agreements 
between the US and Portugai. Today, 
Lajes Fieid is rather unique—the US 
Army maintains boats, the Navy flies 
pianes, and the US Air Force takes 
care of the base! Yes, you read it 
right—more on this interesting bit of 
"miiitary inteiiigence” next time. 

Hams on Terceira helped local 
Scout troops participate in the annuai 
Jamboree-on-the-Air (JOTA). JOTA, 
an annuai event since 1958, brings to¬ 
gether Scout troops woridwide via am¬ 
ateur radio. The Azores Regionai Office 
of the CTT (the iocai iicensing authori¬ 
ty) issued the special call CU310S for 
our JOTA station. Sr. Manuel Valadao 
CU3CS and I provided a station for the 
Scouts to use and supervised the oper¬ 
ation. The CTT temporariiy waived the 
usual third-party restrictions so the 
Scouts could communicate directiy 
with other Scouts. We made many in¬ 
teresting contacts, inciuding a QSO 
with OM3SCT, the station iocated at 
the headquarters of the Czechosio- 
vakian Scouts. They toid us that be¬ 
cause of the iiberaiization of Eastern 
Europe, they were now aiiowed to have 
a station and participate in JOTA— 
something they couidn’t do before. 
Naturaiiy, they were very excited. Ail 
the other stations we contacted dis¬ 
played the same enthusiasm, friendiy 
spirit, and international goodwill that 
many of us were afraid had disap¬ 
peared from the ham bands. Too bad 
each day couidn’t be iike that (espe- 
ciaiiy on 20 meters)! 

Until next time, 73 de Mike KB3RG/ 
CU3LF. 


Club has been lobbying the Ministry of 
Communications to allow some kind of 
emergency autopatches on the lARC 
repeater network. Finally, the efforts 
have paid off. 

In the office of the Minister of Com¬ 
munications himself, Mr. Raphael Pin- 
hasi, a ceremony of granting of autho¬ 
rizations to various parties was held, 
and those representing the Israel Ama¬ 
teur Radio Club were presented with a 
document. It permits the use of "an 
automatic device" on repeaters which 
can dial only the three-digit numbers 
for Police, Fire Department, and Red 
Star of David (the Israeli equivalent of 
the Red Cross) ambulance and first aid 
service. 

No one will be able to dial home to 
find out how many liters of milk we were 
supposed to bring home, and the other 
three-digit numbers for services such 
as teiephone directory assistance are 
aiso out-of-bounds. Another stipulation 
is that the service may be used only in 
emergency situations, and the Grade 
"C" Novice class licensees, who just 
over a year ago received VHF voice 
privileges, will not be allowed to use 
the autopatch. 

A little background Information: In 
the past, regular phone patching has 
been permitted to Grade “A” li¬ 
censees (Advanced/Extra equivalent 
in the US) who are the only amateurs 
allowed to let a third party speak over 
their stations while the licensed ham 
remains physically in control of the 
transmitter. Grade "B” (Generals) 
could never legally use a phone patch, 
nor could they let someone else's voice 
go out on their transmissions. Until a 
number of years ago, the Grade "A"s 
had to pay a special license fee for a 
phone patch, but fortunately there has 
been some liberalization here. As for 
regular North American style auto¬ 
patches, the Ministry of Communica¬ 
tions has been adamant in their refusal 
to consider them. 

What all this means is that soon a 
ham driving down the highway running 
into an accident will be able to ring up 
the authorities immediately, and this 
can mean the saving of lives. I don't 
understand why the 4Z9s (Novices) 
have been denied this service, as they 
have no enjoyment of their hobby 
added by this privilege, unless the Min¬ 
istry believes that they can abuse the 
use of the emergency autopatch. 

The lARC executive has already au¬ 
thorized the use of funds for Installing 
the autopatches in the repeaters serv¬ 
ing the major population centers, and it 
is hoped that this service will bear fruit 
in the further liberalization of third-par¬ 
ty traffic in Israel. 


“do it again" the Hastings Branch of 
NZART has set up the foiiowing event 
for your participation and enjoyment. 

Get a group together and “ borrow’ ’ a 
tower or crane or something at home 
(an 80m dipole works fine) and come 
up on 160m in March 1992—detaiis 
follow: 1840 ±10KHz, 0800z-1200z, 
20 and 21 March 1992. [Hopefully 
some of you readers will get this copy 
early enough to participate. I sure plan 
on selling my alarm to "give it a go," 
even with my minuscule station— 
Arnie] 

Well, that’s got that off. Now for 1991 
in summary. We (NZART) got our¬ 
selves a new president, Trevor King 
ZL2AKW, from Weilington. He re¬ 
places Terry Carrell ZL3QL, who held 
the post for the last three years. Trevor 
is a keen construction man, being the 
“author" of many kit-set projects set 
up by the branch he beiongs to. He is, 
of course, also an active ham operator. 

Our Frequency Management Group, 
the NZART group who make recom¬ 
mendations on band plans, uses, etc.. 
Is investigating the use of a FAX fre¬ 
quency in the 2m band. There are 
several ZL amateurs interested in this 
new mode of communications. 

This year saw the passing of Tom 
Clarkson ZL2AZ, “Mr. Amateur Ra¬ 
dio," in ZL. Tom, known internationally 
through his lARU Region III associa¬ 
tions, was one of our earliest iicensed 
hams, and was President of NZART in 
1930, very early in the association’s 
existence, Tom was adamant on two 
things about amateur radio: the voiun- 
tary aspects of our hobby, for which the 
buzz word is currently “recreational," 
and secondly, the retention of a Morse 
code requirement to guarantee our in¬ 
ternational spectrum allocations 
against inroads from administrations 
“strapped for cash.” We here in ZL 
respect his wishes as he was a very 
wise man In the international fields of 
amateur radio. He will be missed from 
amongst our ranks. 

The NZART Administration Liaison 
Office has been attending various 
meetings with the Ministry of Com¬ 
merce, our regulatory body, leading up 
to WARC-92 preparations. Fred John¬ 
ston ZL2AMJ will be our representative 
at the February meeting in Spain. 


The recent Cycione “Vai," which 
devastated Western Samoa and Amer¬ 
ican Samoa, again demonstrated the 
vaiue of amateur radio in a civil emer¬ 
gency-all communications were iost 
with Western Samoa when the cycione 
struck, with the winds up to 240km/h, 
and this situation continued for three 
days—but there were some contacts 
via amateur radio in those days after 
the cyclone’s strength had abated. 
Even though there was no power, 
somehow the hams managed to “fire 
up” their equipment and get those vitai 
words out about the devastation the 
cycione had caused. 

Teievision news pictures of the 
damage show the “fiattening" of aii 
buiidings and vegetation, and an eye¬ 
witness Australian Army heiicopter 
navigator who fiew over the cycione- 
ravaged isiands said parts of the big¬ 
gest isiand of Savai'i looked as if they 
had been hit by a nuciear biast. He said 
Cycione Vai had fiattened houses, 
ripped off church roofs, snapped trees 
in haif, and peppered the roads with 
debris. Some areas were stiii under 

Another eyewitness said, “It is iike 
the country has been hit by a sand¬ 
blaster, and finished off by a water can¬ 
non—every building and house has 
been affected in some way." The dam¬ 
age is reported to be well in excess of 
NZ$300 miiiion. 

So much for the “doom and gloom” 
reporting. On a brighter note, in this 
year’s CO Worldwide DX SSB Contest 
there was again a Kiwi Contest Group 
on the air from a site ciose to Martinbor- 
ough. New Zeaiand. The team consist¬ 
ed of ZLs 2BI, 210, 2IR, 2ASD, 2BKM, 
2BPL, 2BSJ, 2UDF, 2ULG, 3IX, and 
40Y. 

Their antenna farm consisted of two 
13m iattice towers topped with a 3-eie- 
ment yagi for 20m and a monster 6-eie- 
ment 15m yagi, as weil as the usuai 
10m beam mounted atop a teiegraph 
pole at 11m. The 40m antenna was a 
4-element vertical maypole array 
which gave a iot of directivity, but, un- 
fortunateiy, not enough gain. The 
group worked 6,500 contacts in the 48- 

73 from ZL-iand de Des Chapman 
ZL2VR.EI 


ISRAEL 

Ron Gang 4X1MK 
Kibbutz Urim 
D.N. Hanagev 85530 
Israel 

Packet: 4X1MK@4X4SV.ISR.EU 

Emergency Autopatching Aiiowed 
For years, the Israel Amateur Radio 
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NEW ZEALAND 

Des Chapman ZL2VR 
459 Kennedy Road 

NewZealand 

“Kia Ora" from ZL land again! 
“Have A Go (Again) 160m Activity" is 
again on the ZL programme for the 
1992 year. Due to multiple requests to 
April, 1992 
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Random OUTPUT 


Amateur Radio 

and the First Amendment 

Much has been said and written 
recently about the use ol what wo 
could broadly define as "bad lan¬ 
guage" on the amateur bands. Now. 
let's not quibble over what exactly is 
meant by "bad language " Wo don't 
need the Supreme Court's definition 
to tell us when we've heard a dirty 
word. The vast majority of us have 
been quite conversant In the art of 
bad language since about the age of 
seven. Let's define "bad language" 
as any words or topics that you 
wouldn't use or discuss (or let any¬ 
one else use or discuss) in front of 
your mother. 

I don't think I'm going out on any 
hmbs by stating that bad language 
doesn’t belong on the ham bands. 
I'm not talking about the occasional 
"hell" or "damn." I'm talking about 
good ol' fashioned gutter talk r II ad- 
mil right here that what comes out of 
my own mouth on occasion is not lit 
for tender ears, but there is a time 
and a place for everything. (Ask me 
sometime why I don’t use VOX when 
I operate mobile. It has to do with 
getting cut oil in traffic once and let¬ 
ting out a string of obscenities at the 
offending driver, which was broad¬ 
casted via one ol the most populated 
repeaters on the East Coast.) When 
I'm transmitting on the ham bands— 
across town or across the world—I 
am speaking on a public forum and. 
like the vast majority ol you. I know 
that IS not the time or the place lor 
dirty words. 

Many people have called for some 
kind of enforcement action against 
those who refuse to clean up their 
language on the ham bands. With 
those of us who were brought up 
right, it strikes a basic chord when 
we hear someone use foul language 
in such a public place. Often, the first 
reaction is to call for some kind of 
punishment. 

Amateur radio is not the only place 
this happens, either. Whether it's 
books in a school library, magazines 
at the local 7-ii. a gay rights parade 
or a KKK rally—take your pick— 
there's always someone who is go¬ 
ing to have a problem-real or imag¬ 
ined—with what someone else 
wants to say or how they choose to 
say it. 

Fortunately. Ihe founders of these 
United States knew this was a prob¬ 
lem. They lived in a time when you 
could be Imprisoned or even put to 
death for saying the wrong thing, 
and they were determined to make 
sure Ihe government ol Ihe United 
States would not have this power 
After much debate, they came up 
with a set of amendments to the con¬ 
stitution they were hammering out. 
These amendments, known collec¬ 
tively as the Bill of Rights, list pre- 


David Cassidy N1GPH 

cisely (but not exclusively) Ihe fun¬ 
damental rights of a citizen of the 
United States of America. The first of 
these Is arguably the very founda¬ 
tion of the liberties that so many 
American men and women have 
lought and died forever the past 200 
years. This amendment expressly 
forbids the government from making 
any law that would take away a per¬ 
son's right to speak freely. Though 
tested repeatedly over the course ol 
our nation's history, vrith very few 
notable and notorious exceptions 
(speech that directly threatens the 
life or properly of others, slander, 
and the questionable restrictions 
placed by essentially every wartime 
president since Lincoln), it has re¬ 
mained Ihe simple and straightfor¬ 
ward declaration the founders in¬ 
tended. 

Before we call lor the immediate 
tar and feathering of bucket¬ 
mouthed hams, let's lake a deep 
breath and realize exactly what we 
are asking for. We are saying that vre 
want to limit someone’s right to 
speak because we disagree with 
what they are saying, it’s that sim¬ 
ple. The reasons we disagree may 
be vrell-founded morally, religiously, 
philosophically and/or rationally. 
That doesn't change the fact that by 
calling for punishment for those 
whose use of language does not. 
agree with our definition of "prop¬ 
er." we are expressly asking the 
government to make a law that will 
take away a person's nght to free 
speech. 

The First Amendment was not de¬ 
signed to protect the speech that we 
agree with, tts precise and direct 
purpose is to protect the speech that 
we disagree with, no matter how ob¬ 
jectionable or offensive that speech 
may be. That « the trade-off this 
country made 2(X) years ago tor the 
guarantee that no citizen would ever 
be gagged by a repressive govern¬ 
ment. 

If you don't like the implications of 
th IS idea, just think about the alterna¬ 
tive. If a government can stifle Ihe 
speech you disagree with, what's to 
stop them from restricting the 
speech you doagree with? Once you 
place any restriction on anyone's 
speech, you set a precedent that 
could eventually shake the very 
foundation of American liberty. Re¬ 
member. the laws that these potty¬ 
mouthed children are hiding behind 
to display their mental disfunction 
are the same laws that allow you to 
criticize your government, worship 
Ihe way you choose, and talk about 
the weather on 2 meters. 

By now, many of you are saying. 
"But what about FCC regulations? 
Don’t they expressly forbid bad lan¬ 
guage on the amateur bands?" Yes. 

Continued on page 101 
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Number 30 on your Feedback card 

Propagation 

Jim Gray WIXU 


Jim Gray W1XU 
P.O. Box 1079 
PaysonAZ85541 

The bands lor April ought to be 
pretty good for some of Ihe month, 
with line OX opportunities on the 
best days, shown as G (Good) on 
the calendar. For those of you who 
can only operate on weekends, 
your chances don't seem to be as 
good as those who can op¬ 
erate during the week. The 
wiorsfdays of the month will 
center around the 5th, 
when you might hear and 
see some celestial fire¬ 
works. and again on the 
11th through 13th and 17th 
through 19th. The best 
days for you to work those 
rare ones will probably oc¬ 
cur around the 1 st and 2nd, 
the 15th, and for the 10 
days between the 20th and 
30lh. The remaining days 
will be Fair, or trending one 
way or Ihe other, toward 
Good or Poor. Use Ihe cal¬ 
endar, along with the band- 
lime-direclion chart for 
your best opportunities, 
and listen 

minutes after any hour for 
the latest summary of prop¬ 
agation conditions. You 
want Ihe A Index to be Low 
(below 15) and Ihe Solar 
Flux index to be high 
(above 175). 

In April, Ihe DX bands 
from 20 meters and above 
will open early and slay 
open late, with the highest 
bands closing first... well 


after dark. You can expect weath¬ 
er-related QRN in the Northern 
Hemisphere this month, hence 
the bands below 20 meters (30. 
40,75-80 and 160) will suffer from 
thunderstorm effects, especially 
surrounding Ihe days marked P 
(Poor) on the calendar. Effective 
short skip will gladden your heart 
as well on those days reading 
F(Fair) or G (Good). flQ 
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RAMoottOuTPUT Sell your product In ZJMagaziiif Call Dan Harper 


Con(>nuao»onpagaW ir« crvvaig anantion I don't knots | 

they do. end m ■ psrtaa wodd Hiosa about you. but ai of my gear came 
mguiatane would ba adtiarad to and e o u i pp iad weh lunsig controls and 

anknad m raaWy. ttia FCC s not an on/oT asntcti a you don't Nke 

about to aniorca that ragUalion lor wtiat you're heanng on a certain Ire- 

two reatona Ona the lirti quency. turn the dial or hit the 

Amandmani Tha FCC knows that it switch. What grvas you the nghi lo 

is vary difficult to gat a ruling si their tell that person how to speak or what 
favor whan the silraction in question to speak about? And don't lorgat, if 
has anything to do with the First theperson who Is making you so an- 
Amendment Two the Amateur gryistransmittlngillogally(noidenti- 
Radio Service leaf the bottom of the lication. Intenllonal Interference, 

FCC enforcement ladder. They sim- etc.), FCC regulations forbid you 
ply do not have the time or the staff to from establishing or maintaining 

police the amateur bands lor us. transmissions with that station. If 

That’s our |ob. Evan il they had a you respond to them In any way over 

lulMIme stall of "Amateur Radio Po- the air, YOU are breaking me rules 

Tice." they stilt wouldn't be going al- too! 

ter people for bad languaga. Why? Let's stop calling lor a revision to 
Refer to reason rt tha Bill of Rights and start using a 

So. with legal restrictions and real- kttle common sense when it comes 

ity in mind, what can we do to instill in to the few geeks and freaks who 

these trash-moutha the rasponskktF haven't grown out of the potty stage, 
ly that goes along with thaenghts? They area nwior eyesore m the ama- 

F«SL let's not forget that we are teur redto landscape—one that, un- 

taSdng about a vary smal minority fortunately, we have to tderaie n's 
Except lor a partcular frequency or not new advice but a s true V you 

two. I can count on my hands the take away the* audience, they wA 

antes tvs heard wnat most woiAd eventualty go ewey and find sons 

label as ob|OCbonabie language on other actrnty to occupy thee ot«r- 

the ham bands No. we cannot die- abixidart free une 

ntss those who hang around certain For every fotA-mouthed nam I've 
frequencies and dwplay thee lack of ever heard, there have been at least 
mahetiy. but M's kaep th« probleir. three stations tryeig to shut him up. ft 

inperspodive seems that the bigger problem s not 

Second, why the hea (pun intend- the lew hams who use bad lan- 
ad) are you ksiening lo these peo- guage, but the far gmteer number of 
pie? These adolescents are |ust hams who continue to thmk they can 

looking lot an audience, and by hs- help the situation by providing an au- 

tening and responding to them we dience. ■ 


& Louise O’Sullivan today 800-225-5083 
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Paying The Rent 

If you've been reading my editori¬ 
als. . .and if you have anything like the 
normal 70% retention for written mat¬ 
ter. . .you are not unaware that I’ve 
been casting about, looking for help in 
coming up with some sort of plan which 
would help assure our survival as a 

As I've mentioned, for those of you 
with incipient Alzheimer’s, none of the 
original reasons for amateur radio's 
franchise to use our billions of dollars 
of bands hold much water these days. 
Knowing that commercial interests are 
getting more and more frantic for fre¬ 
quencies. . .knowing that several of 
the more frantic and better-heeled are 
busy taping the nonsense going on in 
our bands as a lever to force the FCC to 
rethink our allocations.. .I've been 
racking what little is left of my brain for 
some new rationale for us. 

Indeed, I've thrown down the 
gauntlet on this one (clunk), asking for 
your ideas as a contribution to my talk 
at Dayton. Hey, you are going to be at 
Dayton, right? Let's see if we can break 
30,000 attendance this year. 

Hmmm, that gives me another Idea. 
Let's set up a special room for the 
14.313 group to caucus. Once we have 
'em in there we can lock the doors and 
throw in a canister of nerve gas. I’ll see 
if King Hussein, who seems to still be 
good buddies with Saddam these 
days, can get some from Saddam for 
us. Of course if you have a better idea 
for shutting these A-H's up, please ad¬ 
vise. Seems to me that this is a clear 
case for justifiable euthanasia. 

A recent CD release of Gilbert & Sul¬ 
livan’s "The Mikado" reminds me of 
Koko’s song. He’s the Lord High Exe¬ 
cutioner and he lists the people who 
should be on his list. Well, we hams are 
building a list too, and it ain't so little. 
Koko's list is of “society offenders who 
might well be underground and who 
never would be missed.. . I’ve got 
them on my list. I’ve got them on my 
list." 

Well, we’ve got our list of offenders 
too. The hams who tell dirty jokes and 
use foul language over the air. The 
jammers. The pontifical gas bags. The 
hams who make mean racist remarks. 
The hams who put down youngster 
newcomers. And let’s not forget any 
hams who broadcast endless self-pro¬ 


moting blather masquerading as pub¬ 
lic service. 

Darn, I got carried away again. It’s 
just that the vision of scourging the 
traitors to our hobby was a delicious 
thought I wanted to share. Ifs just a 
tired old man’s dream. 

Take The Bull 

As I often say, it’s time to take the 
bull by the horns and run with it. So 
here’s my plan for building a whole 
new raison d'etre for our hobby. And 
here's how you can help. 

What I need are testimonials from 
you telling me how amateur radio has 
positively affected your life. I need sto¬ 
ries of how getting interested in ama¬ 
teur radio as a kid (or later, even) 
changed your life. 


I need success stories from you 
who’ve gone on as a result of amateur 
radio Into high-tech careers. Further, if 
you've done anything outstanding as a 
result of that, that’s oven better. 

I particularly need success stories 
from those of you who’ve started your 
own high-tech small businesses... 
since small business is the real 
strength of America. Indeed, 87% of all 
new jobs have been in small business¬ 
es in recent years. We don’t need more 
megacorporations for Wall Street to 
juggle around. America needs tens of 
thousands of new small businesses. 
We need entrepreneurs. And we need 
’em most in high-tech indus¬ 
tries. . just what we hams should be 
able to provide. Just what we have 
been providing... so let’s start making 
this part of the picture visible. 

If you’ll write testimonials on how 
amateur radio benefited you career- 
wise, I’ll publish your stories in Radio 
Fun and in the NIAC Newsletter (Na¬ 
tional Industry Advisory Commit¬ 
tee). . .which goes to the FCC com¬ 
missioners and other key FCCdecislon 
makers. Let’s swamp them with testi¬ 
monials on how much amateur radio is 
helping the American economy via 


high-tech career paths. 

If amateur radio has had a positive 
effect on your life, grab any writing im¬ 
plement you can find. Don't worry 
about grammar and spelling (we can fix 
all that), just get your story onto paper. 
Of course I prefer a disk and printout, 
but I’ll take spiral bound notebook pa¬ 
per with the shreds still on and a stubby 
pencil. Don't let me down on this one. 
Please don’t make me grovel and have 
to keep reminding you. 

Look, if amateur radio has helped 
you in life, you owe it something. Well, 
here’s your chance to start paying off 
that debt. Give me ammunition in the 
form of testimonials and I'll see that it 
gets used for the preservation of our 
hobby. 


Wayne Green, 73 Magazine, 70 Route 
202 North, Peterborough NH 03458. 

High-Tech Careers 

It’s always fun to get letters from 
readers thanking me for pushing them 
to start businesses. One recent letter 
thanked me for suggesting that the 
home security market was a good fit for 
hams. He got started in his spare time 
and gradually built quite a business. It 
had revenues of $11 million last year. 

This is still a rapidly expanding field, 
with sales overall growing by 10% per 
year and no end in sight. When you 
consider that crime costs Americans 
over $250 per person a year... as 
compared to $12 in Japan.. and 
since there's little likelihood of the gov¬ 
ernment making any serious efforts to 
curb crime, it’ll be a growing industry 
fora long time to come. 

Indeed, we have more crime in 
America than any other developed 
country in the world, and by a wide 
margin. We have a greater percentage 
of our people in prison... over 1.5 mil¬ 
lion. Our main problem is in providing 
courts and building new prisons fast 

The upshot of all this is that the pub- 


Please address your stories to Testy 


“Hey, you are going to be at Dayton, 
right? Let's see if we can break 
30,000 attendance this year." 
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lie is more and more responsible for Its 
own protection. Police can't respond to 
burglar alarms in homes with any 
speed when 98% of the alarms are 
false, so the alarms are more harm 
than help. Handguns kill several times 
as many kids as burglars. So there’s a 
wonderful growing market for home se- 

And security systems do work. They 
tend to discourage burglars and get 
them to take their business to less pro¬ 
tected homes. 

Several readers have written thank¬ 
ing me for suggesting in my editorials 
about getting into this business. 

I’ve also had several thank-yous 
from readers who’ve made careers out 
of selling computer security systems. 
Two of them said they followed my 
sneaky scheme for convincing compa¬ 
nies about their computer security 
problems. They were amazed at how 
easy it was to listen from hundreds of 
feet away and get good copy. 

Of course if you’re happy working for 
someone else and aren’t interested in 
being your own boss.. .and setting 
your own salary.. .and don’t have to 
worry about being jettisoned when 
sales drop.. .or finding yourself a no- 
longer-needed middle management 
person.. .well, nevermind. 

I figure It’s a lot easier to start a small 
business In your spare time before 
you’re out of work and money than to 
wait until you’re desperate. It's the 
"plan ahead" concept. 

Once the business has grown to 
where It can support you, fine. Then 
you'll make It grow more and start hir¬ 
ing help.. .which Is where you'll find 
out about the real world. Heh, heh. 

The great proportion of small busi¬ 
nesses are not aimed at high growth. 
Most of ’em are started by people pre¬ 
ferring to be self-employed. They're 
not entrepreneurs, just small business 
people. Yet it's these small businesses 
which are the real strength of our coun¬ 
try and provide 87% of all jobs. 

Entrepreneurs are a different lot. 
They're not interested in making mon¬ 
ey or in security, they're after growth 
and have a mission which transcends 
money. Oh, they know they have to 
make money, but that's a detail. Hams 
jealous of what I’m doing sometimes 
accuse me of being after the buck. 
That's what psychology calls "projec¬ 
tion." That’s their problem, not mine. 
People with psychological problems 
tend to project them onto everyone 

That’s not a bad concept to keep in 
mind. When you meet someone who is 
distrustful, watch out! Projection is 
very common. 

This recession has millions of Ameri¬ 
cans edgy, worrying about their jobs. 
Instead, it should be a time of opportu¬ 
nity. It’s a time to look for new busi¬ 
nesses that are needed. 

For instance, a chap consulted with 
me recently. He’d been laid off from a 
large photo finishing company’s upper 
management. Okay, here’s a business 
he knows, so why not take advantage 
of it? I suggested he start putting card- 
Continued on page 60 
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Letters 


Willard Shears W2IOS, Rockford IL 
Well, Wayne, you did It. I’ve been a 
silent subscriber since 1962. I was 
W8HYE then, and promised not to live 
loo long in order to gel a lilelime sub- 
scriplion. I am a chiel engineer al WIFR 
in Rockford, and am sort of tired ol 
fixing Ihe same stuff. I am a "fixer." I 
can fix about anything you can plug in. I 
want to leach this and other skills to Ihe 
kids who have nowhere lo go. and I 
would like to leach electronics and re¬ 
pair lo Ihe underprivileged. 

I have had Ihe luxury of being able to 
lake lime lo have fun. I still enjoy de¬ 
signing things, re-using equipment that 
was ready lor Ihe scrap heap. I would 
like some ideas on where lo go. what lo 
do. lo gel some ol that pork that is float¬ 
ing around to make some headway m 
gelling a new generation ol kids able lo 
do something other than swap bad box¬ 
es when something breaks. Maybe you 
have an idea ol how hard II is lo gel 
good maintenance techs; I know how 
hard il is. I want lo start a lech school lor 
kids, laid-off adults, and even dropouts 
who wake up, I want lo make them even 
belter than DeVry, I have had two De- 
Vry grads, and they are belter than a 
lot. but need a lot ol training, II ham¬ 
ming would help. I would use It. 

So. keep up the editorials. You final¬ 
ly got me off my duff to write. Let's get It 
going. I want to live long enough to give 
my four kids a problem. Meanwhile, I'll 
continue to 00 on editorials. Most fun 
I’ve had in years. 

Ed Fox, Morgan Hill CA This last sum¬ 
mer. while vacationing al my in-laws', I 
found a notice about a class In the new 
no-code Tech license. It was taught by 
a remarkable man, Curtis Nakayama. 
His knowledge and stories, imparled in 
that wondrous soothing lilt from the 
Hawaiian Islands was a marked con¬ 
trast lo other experiences I'd had with 

Like any other new ham, I went shop¬ 
ping. I stopped at the local store in San 
Jose. I'd been in there before, but now 
felt like I belonged. Imagine my sur¬ 
prise when I was ignored just like be¬ 
fore. The other surprise was Ihe cosll! 

My other surprise was lo not be con¬ 
tacted by anyone after receiving Ihe 
license. I think that any organization or 
group fighting lor its survival would 
have leaped at any prospective new 
member. But Ihe ARRL didn't make 
any effort to Involve me. even after I 
purchased material from them aimed 
at learning Ihe code and Ihe tricks lo 
gelling a new station started. 

I read your editorials with each new 
issue of the magazine. I liked your edi¬ 
torial emphasizing Ihe human commu¬ 
nication part of ham radio I disagree 
with most of your indictment of educa¬ 
tion. I agree with your comments about 
needing to welcome newcomers. And. 
your recent column about the limited 
utility of Ihe Amateur Radio Service is 
precisely accurate. 

Given Ihe cost. Ihe way Ihe ham field 
has changed since I was a kid. and Ihe 
problems I note in Ihe various ham jour¬ 
nals I have read. I fear I am going to be 
one ol those who gels his first license 
and then quits For me, Ihe major draw¬ 
ing card was a chance to communicate 
with kindred spirits around the world, as 
exemplified by Curtis Nakayama. 

As lor education, there is a germ of 


From the Hamshack 

truth in what you write, but your di¬ 
atribes miss some difficull-lo-accepi 
truths about us as a country. Back 
when you were in school, and even 
when I was in school, the proportion of 
the population which was like you. and 
me. was much greater than today. Pro¬ 
portionally. we funded education al a 
much higher rale than that now. We 
systematically excluded dilficult-lo-ed- 
ucate students, counting on the job 
market lo absorb them. 

Today, most of America's students 
come from urban areas. Yet those ur¬ 
ban areas feature schools neglected 
by the rest ol us. We forced public edu¬ 
cators to unionize because we con¬ 
stantly devalued and denigrated their 
efforts. II is a built-in contradiction to 
insist that educators become highly ed¬ 
ucated, then insist that their opinions 
and reasonings are not worthy ol con¬ 
sideration. We give our kids lo these 
professionals and then expect Ihe pro¬ 

fessionals to do Ihe work of the family 
and Ihe society. 

Make no mistake—there are some 

would love to remove from education. 
But. for every one ol them, there are 
five to to teachers I would love to re¬ 
ward by doubling or tripling their salary. 
Would you tolerate a teacher making 

$100,000? I doubt il, but we have no 
trouble with salespeople, lawyers, ac¬ 
countants. and stockbrokers making 
that amount. None ol these occupa¬ 
tions produce wealth, or the means to 
increase knowledge. But, lo entice our 
best into education with salaries like 
that is anathema. Then we rant and 
rave about our educational system fail¬ 
ing us. Go figure it out, I can't. 

Let me personalize the situation. A 
typical shack, as best I can figure from 
advertisements, must cost $3,000 lo 
$5,000. How many hams would be will¬ 
ing to donate that amount to a school? 
Teachers and useless administrators 
are over-paid? Public schools are no 
longer seen as a part of us as a society. 
As your world of ham radio has 
changed, so has Ihe make-up and de¬ 
mands of public schools. That $3,000 
lo $5,000 we would not think ol parting 
with reflects Ihe cost of educating a 
student today. 

I encourage parents and communi¬ 
ties lo lake back their schools il they 
feel left out. But, take them back by 
re-owning them. Pul in your lime there, 
even if your kids are long gone and 
even If the kids don't look like your kids 
did. Insist that buildings and facilities 
are ones you would like lo work in. or 
that you would want your kids to work 
in. Insist that schools excel, but be 
there lo acknowledge all Ihe steps 
along Ihe way lo that excellence. 

If we want Ihe achievement of Jap¬ 
anese and Korean schools, we must 
change our attitude toward schools. 
We must prize them. We must believe 
that schools and school people are just 
like we are and respond lo approval. 

Yes, schools need lo change. We 
cannot continue doing business as 
usual in many instances. Few among 
us eagerly seeks change. Even hams 
are known lo cling lo familiar ways 
which are no longer appropriate. Ham 
radio is a hobby, whereas education is 
a necessity. We cannot let public edu¬ 
cation die or disintegrate. 

You seek ideas for the perpetuation 


of the Amateur Radio Service. Why not 
link hams with schools? Grant school- 
based shacks unique frequencies and 
priviliges lo encourage hams lo enter 
schools. Encourage Ihe ARRL lo reach 
out lo schools. For example, here in 
California, funds are available for re¬ 
structuring schools. Why can't hams 
be a part of a changed delivery system 
for students? 

Most likely we will hear a response 
like. "Thai's Ihe school's job. I did my 
lime with my kids." Al that point. Mr. 
Green, I rest my case about Ihe demise 
of Ihe Amaleur Radio Service and Ihe 
conlinued deprivalion ol crilical re¬ 
sources lo our kids. 

As for my ham career, it's loo soon lo 
tell. Maybe my path will cross anolher 
Curtis Nakayama. Maybe a rig will fall 
off a passing truck. My interest is cer¬ 
tainly waning. From a dillereni per- 
speclive lhan yours. 1 ask. "Whal's in 
ham radio for me?" 

I hope our inleresis converage 
enough lo save both our interests, edu¬ 
cation for me and ham radio lor you. 

R.L. Stevenson VV2RLS, P.E.I. 
Canada Regarding your "Never Say 
Die" column aboul old-limers in Ihe 
Seplember 1991 issue: Il was for Ihis 
particular reason that we founded a 
new club. We amateurs, new lo Ihe 
fratemily. who have the basic qualifica¬ 
tions. had been stifled by the old fogies 
who wanted nothing more lhan lo have 

control ol Ihe club and all (il any) re¬ 

sources. In fact. Ihe members ol Ihe 
local "seniors" amaleur club are now 
the executives of ihe local open club. 
The former club was initiated to "fur¬ 
ther amateurism among seniors," or in 
my opinion, to get as much money as 
possible from Ihe government for a se¬ 
niors' project grant. They got ($20,000) 
10 buy equipment. This sum was larger 
than anything any of the old farts had 

couldn't figure out how to spend it 
wisely. They went out and bought two 
(yes, Iwol) ol just aboul everything (in 
case one breaks down). 

Now the Seniors’ Club has two 
TS440s. two handhelds, two power 
supplies, and an aulopatch (that, Inci- 
denllly, seldom works, but they only 
got one ol them). Anyway, my point Is 
Ihis: The seniors wanted lo rest in Ihe 
secure knowledge that Ihe new up¬ 
starts would be subservient to them 
because, alter all, who knows more 
aboul radios and equipment lhan a 
"senior"? Albeit lo their dismay, a 
number of us wanted to go a little fur¬ 
ther and get our Advanced license but 
we couldn't because of the stifling at¬ 
mosphere. Now. a number of us are 
stnving for that goal and anticipate a 
very near completion date. So. in re¬ 
sponse lo your column, you hit it right 
on target! 

I find 7310 be a very informative and 
enlightening magazine. In fact, a bud¬ 
dy of mine and I buy alternating months 
and when we're finished reading we 
leave il m our clubroom for the rest of 
Ihe members lo peruse. 

Greg Smith NSPPZ, W. Carrollton OH 
I really love your editorials. It is nice lo 
finally find someone who thinks like I 
do. I have been a no-code tech since 
August, and I am proud of my call. I 
enjoy ham radio so much that I keep 
trying to make it better, but I don't think 
anyone is willing to help my crusade. 

I am 21 years old and I go to Sinclair 
Community College full time, majoring 
in mass communications. I work part¬ 


time for WDTN TV-2 here in town as a 
robotic camera systems operalor/pro- 
grammer/crew trainer. I also produce 
my own television shows al Ihe local 
public access cable station. I am very 
busy, but yet I manage to have time to 
participate In the number one hobby in 
Ihe world. 

When I got some spare time I decid¬ 
ed to spearhead an effort to start an 
amateur radio club at the college. I nev¬ 
er imagined I would gel so much nega¬ 
tive reaction from Ihe Student Govern¬ 
ment Association. They must approve 
all clubs. I had done some research 
and found out that at one time there 
had been a ham club there, but it died 
over five years ago. There is still station 
equipment being stored on campus, 
and the triband beam is still up on top 
of one of the buildings, in decent 
shape. So when I approached the SGA 
with my idea, they said. “II wouldn’t 
appeal lo enough students." Thai’s a 
bunch ol crap. I personally know seven 
hams on campus, two of whom leach 
classes at the school and would be will¬ 
ing to sponsor Ihe dub. In a school that 
has over 20.000 students enrolled. I 
calculate between 15% and 20% are 
hams, scanner buffs. SWLs, or are In¬ 
terested in learning aboul ham radio. 
That is more lhan the basketball team, 
the chess club, or any other organiza¬ 
tion on campus. I believe the key lo 
making such a club successful is in Ihe 
way it is marketed and how visible it is. 
What could be a betler teaching aid for 
a student in social studies who wants to 
learn about foreign countries? Or a 
communications major who wants lo 
develop skills? Or an electronics stu¬ 
dent who needs hands-on training? All 
of Ihese areas have potential. The SGA 
Is too narrow-minded to see Ihis. 

Another area I think needs to be im¬ 
proved In ham radio Is the upgrading of 
no-coders. I have found that the local 
ham club doesn't seem receptive when 
asked if they would provide a code-only 
course for us to upgrade to Technician- 
plus status. They say they already offer 
Novice and General classes. Well, I 
don’t need Ihe Novice theory, and I 
don’t know the code well enough lo 
lake Ihe General class. I am struggling 
through with Ihe tapes and computer 
programs, so one way or anolher I 
WILL pass the five-word code test be¬ 
fore I attempt to take the General class. 

Once I do manage lo upgrade I will 
be in a unique position to teach ham 
radio: Public Access Television. I can 
produce a training show for those still 
interested in Ihe Novice ticket. Ihe no¬ 
coders wishing lo gel code, and Ihe 
people who want lo gel a no-code li¬ 
cense. I guarantee il will be a lot more 
convenient lhan Ihe occasional class¬ 
es Ihe local club offers. It might just 
make our stalwart leaders gel off their 
duffs and do something constructive 
for Ihe hobby, once they see an in¬ 
crease ol people testing, and a de¬ 
crease in attendance in their classes. 

As you can see. Wayne, I am doing 
something. I am trying to promote our 
hobby, and I am trying lo infuse fresh 
blood into il. I and others like me are 
Ihe future ol not only ham radio, but 
America in general. Are we going lo sit 
back and accept tired old practices, 
just because that was the way things 
were done in the past, or are we going 
to change things and move into the 
’90s? Alter what I have gone through, 
and continue lo struggle against. I can 
see why, alter all Ihe years, you have 
been doing what you do. and why you 
continue to do it. 
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73 Has Moved _ 

73 Amateur Radio Today has a new head¬ 
quarters. As of March 31,1992, our address 
will be: 73 Amateur Radio Today, 70 Route 
202 North, Peterborough NH 03458; tele¬ 
phone: (603) 924-0058. 


Bringing Hie Novice Class 
Under me VEC System 

Attorneys for the American Radio Reiay 
League and the W5YI-VEC have flied sepa¬ 
rate petitions for ruiemaking with the Feder- 
ai Communications Commission requesting 
that future Novice ciass amateur radio iicense 
examinations be administered under the cur¬ 
rent VEC System. 

The W5YI-VEC and the American Radio Re¬ 
lay League VEC together account for approxi¬ 
mately 80% of all operator license examina¬ 
tions administered in the VEC System. The 
W5YI-VEC petition was filed on February 26 
and coordinated with the ARRL request filed 
the following day. 

The privatization of the amateur operator 
license examination function from the govern¬ 
ment to the VEC System has turned out to be a 
success story, of which the FCC and the ama¬ 
teur community can rightfully be proud. Ac¬ 
cording to FCC statistics, last year 103,251 
applicants were served at 8,118 test sessions, 
an increase of 62% over the previous year. 

W5YI-VEC pointed out that "Newcomers 
have flocked to the service via the Technician 


class license, despite the fact that the exami¬ 
nation setting is less formal than the Novice 
class setting, and despite the fact that they 
may be charged a modest fee to defray the 
cost of the examination." TNX W5YI Report, 
March 15. 1992. 


Armed FeicesDar 
CommiBicallM CelelinUoii 

On Saturday, May 16, 1992, the Army, 
Navy, Marine Corps and Air Force will 
cosponsor the 43rd Annual Armed Forces 
Day Communication Celebration. The Ama¬ 
teur Radio Program, presented in celebration 
of Armed Forces Day per Department of De¬ 
fense directives, will feature the traditional 
military-to-amateur crossband communica¬ 
tion test and message receiving test. The tests 
give amateur radio operators and shortwave 
listeners an opportunity to demonstrate their 
individual technical skill and to receive recog¬ 
nition from the Secretary of Defense or the 
appropriate military radio station for their 
proven expertise. 

The proceeding will include operations in 
continuous wave (CW). single sideband voice 
(SSB) and radioteletype (RTTY). Participating 
military radio stations will award commemora¬ 
tive acknowledgement (OSL) cards to ama¬ 
teur radio operators achieving a verified two- 
way radio contact. Special commemorative 
certificates will be awarded to anyone who 
receives and accurately copies the Armed 
Forces Day CW and/or RTTY message from 
the Secretary of Defense. All contacts must be 


acknowledged by QSL card or certificate to 
validate military interest in these operators. 

Military-to-amateur crossband operations 
will take place from 16/1300Z (UTC) to 17/ 
0200Z (UTC) May 1992. Military stations will 
transmit on selected military frequencies and 
listen for amateur radio stations in the ama¬ 
teur bands indicated below. Frequencies as¬ 
signed below are the "Assigned Frequency.” 
To derive the "Window Frequency," drop 1.5 
kHz from the "Assigned Frequency” for USB. 
For example: 4005.0 kHz (Assigned Frequen¬ 
cy) - 1.5 kHz = 4003.5 kHz (Window/Dial 
Frequency). The military operator will an¬ 
nounce the specific amateur band frequency 
being monitored. Duration of each contact 
should be limited to three minutes. 


Ham Testing Fraud 

The FCC has used amateurs working in 
an undercover sting operation to investigate 
alleged VE testing fraud at ham radio schools 
in California. The FCC acted on complaints 
that applicants were able to buy Extra class 
licenses at some VE test sessions and In some 
amateur radio schools. 

The undercover hams, posing as appli¬ 
cants, used concealed tape recorders. Evi¬ 
dence of wrongdoing was found, according to 
the FCC. but no names have been released, 
pending completion of the investigation. TNX 
“The Birmingham," newsletter of the Birm¬ 
ingham (Alabama) Amateur Radio Club, 
February 1992, and the ARNS Bulletin. March 
1992. 
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Poor Ham’s Dynamic 
Component Analyzer 

Build your own circuit detective. 


by T. S. Rowinski KAIMDA 


A s technology becomes more complex, 
the test equipment needed to trou¬ 
bleshoot problems becomes more complicat¬ 
ed as well. Twenty years ago, the only test 
gear required to repair virtually any con¬ 
sumer electronics product was a VOM, and 
an oscilloscope was a luxury many had to do 
without. Today, an oscilloscope is a must! 

One of the newer diagnostic trends in¬ 
volves the use of active component analyzers. 
Part oscilloscope, part curve tracer, and part 
signal injector, these units typically fall into 
two categories; self-contained portables with 
built-in CRT, and accessory units (usually 
part of a test jig) designed to be used with an 
outboard oscilloscope. Both types are priced 
beyond the reach of the average ham or elec¬ 
tronics hobbyist, with prices ranging from 
$400 to $1,000! 

After a bit of research, it became apparent 
that all these units functioned on the same 
principle. The analyzer supplies a current- 
limited AC sine wave to the device being 
tested, and displays the resulting current and 
voltage relationships on an X-Y display 
CRT. This creates a “signature,” a unique 
pattern which identifies the characteristics of 
the device being tested. The commercially 
available units also feature a myriad of bells 
and whistles, such as automatic signature 
comparison, various test frequencies, wave¬ 
form storage, etc. 

Since I already owned an oscilloscope, all I 
needed was an accessory-type analyzer. I sat 
down at the drawing board and came up with 
the Poor Ham’s Component Analyzer. Al¬ 
though this unit lacks the bells and whistles of 
the big bucks analyzers, its basic effective¬ 
ness and operation are identical. The project 
itself is very easy to assemble, and requires 
only a handful of common junk box or ham- 
fest parts. All components also have a high 
“fudge factor” and can be substituted for 
almost anything the 
builder has on hand. 

For those without a 
junk box, a parts list of 
Radio Shack equiva¬ 
lent part numbers is 
included. The best 
news, though, is that 
total cost of construc¬ 
tion, if all parts are 
purchased new, is less 
than $25! 



Figure 1. Theoretical circuit diagram. 


How it Works 

The basic circuit theory is quite simple (see 
Figure 1). A load is fed by an AC source 
through a current-limiting resistor. A voltage 
reading at point V2 indicates voltage across 
the load. According to Ohm’s law (E = I/R), 
resistor Rx will develop a voltage drop pro¬ 
portional to the current passing through it. 
The higher the current drawn by the load, the 
higher the voltage drop across Rx. A voltage 
reading taken at point V1 is directly propor¬ 
tional to the current drawn by the load. If the 
load is purely resistive, both VI and V2 
would rise and fall together as the source 
voltage increased and decreased through each 
cycle. If we replace the load with a non-linear 
device such as a diode, VI and V2 would no 
longer read in unison. During the first half¬ 
cycle the diode might be reverse biased, giv¬ 
ing a high voltage and low current reading. 
During some point of the next half cycle, the 
diode would become forward biased and con¬ 
duct, producing a high current and low 
voltage reading. If an X-Y oscilloscope were 
connected across points V1 and V2, the scope 
would display the diode’s switching signature 
and become a dynamic component analyzer! 

The actual circuit is not much more compli¬ 
cated than that! (Refer to the schematic in 
Figure 2.) Transformer T1 converts the 120 
volt AC current to 12 volts across the full 
secondary winding, or 6 volts across the cen¬ 


ter tap to either end. Resistors R1 (50 ohm, 1 
watt) and R2 (10k ohm, 1/4 watt) limit the 
maximum current which can be obtained 
from T1 on the low and high range respec¬ 
tively, and create the voltage drop which is 
fed to the scope vertical amplifier via J1 to 
display current. Note that the parts list shows 
two 100 ohm resistors for Rl—this is because 
Radio Shack doesn’t stock a 50 ohm, 1 watt 
resistor, so we make our own by connecting 
two 100 ohm resistors in parallel. If a 1 watt 
resistor between 47 and 56 ohms is available, 
it can be substituted for the resistors shown 
for Rl in the parts list. Switch S2 is a DPDT 
type and acts as a range selector. Section S2B 
switches between the 6.3 and 12.6 volt wind¬ 
ings of Tl, while section S2A connects the 
scope vertical input via J1 to the appropriate 
current-limiting resistor. The test leads are 
connected to J3, and the oscilloscope hori¬ 
zontal amplifier measures voltage at J2. II is 
a neon lamp assembly with built-in dropping 
resistor and acts as a power-on indicator. 
Switch SI serves as the main power switch, 
and fuse FI provides over-current protection 
in the event of shorted wiring or transformer 
windings. 

Construction 

Before beginning construction of this pro¬ 
ject, please remember that this circuit is 
powered by 120 volt AC current. The 
voltages present on the primary side of Tl 
can be LETHAL! ALWAYS UNPLUG THE 
UNIT FROM THE ELECTRICAL OUT¬ 
LET BEFORE OPENING THE CASE! 
Likewise, never attempt to troubleshoot or 
modify the dynamic component analyzer 
while the circuit is live. When working on the 
unit, do not rely on the front panel power 
switch to remove power—always unplug the 
power cord! For additional safety, I recom¬ 
mend that the unit be assembled in a plastic 
case—do not use a 
metal chassis! If using 
a polarized power 
cord, connect the 
wider blade to one end 
of Tl’s primary and 
the narrower blade to 
fuse FI. 

Component location 
and layout is non- 
critical, and virtually 
any form of construc- 



Figure 2. Schematic diagram for dynamic component tester. 
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tion can be employed, such as perf board, 
printed circuit board, or point-to point wir¬ 
ing. The prototype incorporated point-to- 
point wiring across a single, insulated solder- 
lug terminal strip. The unit can be housed in 
nearly any type of enclosure, as long as the 
material is non-conductive. The original unit 
was built into a 5-1/4" wide, 2-1/2" high, 5" 
deep plastic project case, which allowed for 
an open, uncluttered parts layout. If the se¬ 
lected enclosure has no provisions for air 
circulation, drill five or six 1/4" holes in an 
inconspicuous area to allow for the escape of 
heat generated by transformer T1. Although 
T1 operates at a relatively cool temperature, 
heat build-up could become a problem if the 
analyzer were housed in a small, non-vented 
enclosure and operated for extended periods 
of time. Although Radio Shack appears to 
have discontinued the enclosure used in this 
article, they offer a number of other suitable 
enclosures. Figure 3 shows the front panel 
layout used for the original. I used BNC jacks 
for J1/J2/J3, although banana jacks or five¬ 
way binding posts could have been used just 
as easily. When wiring the jacks, pay close 
attention to the polarity—all three jacks 
should have their negative (shielded) lead 
hooked to the same point. Reversing the con¬ 
nections on one jack will cause the analyzer to 
display erroneous patterns or not work at all! 

For those who prefer to roll their own with 
whatever parts are on hand, only a few simple 
calculations are needed to design a functional 
unit. Transformer T1 is the heart of the pro¬ 
ject, and must have a center tap secondary 
with a terminal voltage between 9 and 20 
volts AC. Let’s assume the builder has an 18 
volt transformer on hand. We need to calcu¬ 
late the ohmic value for R1 to limit current in 
the low range (Rl) to no more than 125 mA. 
Our hypothetical transformer develops 9 
volts across half the secondary, so we use 
Ohm’s law (R = E/I) which gives us R = 
9/. 125 (remember to convert milliamps to 
amps), or 72 ohms. The next highest value 
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Figure 3. Frontpanel component layout. 


commercially available resistor is 100 ohms. 
Using I = E/R, we can calculate the actual 
current as I = 9/100, which produces 0.09 
amp, or 90 mA. To calculate power rating, 
we use the formula P = IE. Plugging in the 
numbers, P = 0.09 X 9, orO.81 watts. Thus a 
100 ohm, 1 watt resistor is required for Rl. 
To calculate the value of R2, we use 18 volts, 
since the entire transformer winding is used 
in HIGH range, and we want to limit current 
to a maximum of 1 mA. Using R = E/I, we 
get R = 18/0.001, or 18,000 ohms. The next 
highest commercially available value is 22k 
ohms. Calculating for actual current using I 
= E/R produces I = 18/22,000, or 0.00081 
amps (0.81 milliamps). Power rating (P = 
IE) calculates toP = 0.00081 x 18, orO.0145 
watts. So, for R2 we need a 22k ohm, 1/4 
watt resistor. Using this example, it is possi¬ 
ble to quickly calculate the proper component 
values and for virtually any transformer! 

Initial Check Out 

Before plugging in the analyzer, a few 
safety checks must be made to insure proper 
wiring and operator safety. The values listed 
below are for units built with the parts speci¬ 
fied in the parts list. Set a VOM or DMM to 
the OHMS X1 range, and connect it across the 
analyzer’s power cord. The meter should 
measure infinite resistance with SI set to 
OFF, and about 160 ohms with SI in the ON 
position. Next, connect one lead of the meter 
to the negative (or shield) terminal of J3, and 
touch the other lead to the shield connection 


of J1 and J2. The meter should read 0 ohms 
(dead short). Connect the meter across J1 and 
read the resistance—it should be about 50 
ohms with S2 in the LOW position and 10k 
ohms with S2 in the HIGH setting. Switch the 
meter to the highest resistance range avail¬ 
able (RxlM on a VOM, or Rx20M on a 
DMM). Connect one meter lead to a blade on 
the power cord, switch S1 to the ON position, 
and touch Jl, J2, and J3 with the other lead 
(be sure to check both the shield and the 
center contact). If a metal case was used, 
touch the case as well. The meter should read 
infinite resistance. Move the meter lead on 
the power cord to the other lug and repeat the 
above tests. Again, the meter should read 
infinite resistance. If the meter reads any 
resistance at all, stop and check the wiring. 
Do not proceed to the next step unless all the 
above tests check out correctly! 

Plug the analyzer into a 120 volt outlet, and 
turn switch SI on. Indicator lamp II should 
glow. Switch the VOM or DMM to read AC 
volts, and hook the leads across J3. About6.5 
volts should be present with S2 in the LOW 
position. Switching S2 to HIGH should cause 
the voltage to increase to approximately 13 
volts. Connect the meter across J2—the same 
readings should be observed. Connect the 
meter across Jl—it should read 0 volts. Now 
short the terminals at J3. The meter should 
indicate around 6.5 volts with S2 in LOW and 
around 13 volts with S2 set to HIGH range. If 
all readings were correct, the analyzer is 
working properly. 

Analyze Any Situation 

Now we’re ready to put the component 
analyzer to work. Set up the oscilloscope for 
X-Y operation, and connect Jl to the scope’s 
vertical input and J2 to the horizontal input, 
making sure the scope inputs are set to DC 
coupling. Do not use AC coupling, as the low 
frequency reactance of the scope’s internal 
DC blocking capacitors may distort the wave 
form. Turn the analyzer on, set range switch 



Figure 4. Typical component signatures: a. Open circuit; b. Short circuit; c. Resistor; d. Capacitor/inductor; e. Good P-H semiconductor 
junction;/. Zener diode; g. Leaky semiconductorJunaion; h. Non-linear resistance. 
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S2 to HIGH, and then switch the scope on. A 
horizontal line should appear on the CRT. 
Now short the test leads at J3, and the trace 
should become a vertical line (if these dis¬ 
plays are reversed, swap the connection to the 
scope). Never turn the analyzer off with the 
scope on, as this will stop all trace sweep on 
the oscilloscope, and the resulting stationary 
spot could burn the CRT if left in place too 
long! Adjust the scope’s input attenuators to 
obtain a nearly full-scale deflection on the 
CRT in both axes (about 5 volts per division). 
The actual attenuator setting or scope calibra¬ 
tion is unimportant, since we are not interest¬ 
ed in measuring absolute voltage or current 
values. The trace shape is the important 
thing. 

The dynamic component analyzer can be 
used to test discrete components in or out of 
circuit, and can also be used to isolate defec¬ 
tive stages in complicated circuits. To test 
components out of circuit, clip the compo¬ 
nent across the test leads at J3, and observe 
the waveform displayed on the oscilloscope. 
Small signal diodes, transistors, and IC chips 
are tested in LOW range, while power tran¬ 
sistors and rectifiers should be tested using 
the HIGH range. Resistors, capacitors, and 
inductors can be tested on either range—sim¬ 
ply select the range which gives the most 
detailed display. When testing capacitors, 
pay attention to the voltage rating, especially 
on electrolytics! 

Testing components in circuit, or attempt¬ 
ing to isolate a defective stage, requires a 
slightly different procedure. First and most 
important, do not attempt to use the analyzer 
on powered circuits! Always make sure the 


Dynamic Component 
Analyzer Specifications 
Maximum open-circuit test voltage: 

Low Range: 9.3 VAC peak (6.5 V RMS) 
High Range: 18.8 VAC peak (13 V RMS) 
Maximum short-circuit current: 

Low Range : 123 mA rms 
High Range: 1.2 mA rms 
Test Frequency: 60 Hz 
Input voltage: 120 volts AC 
Maximum input power consumption: 

Low Range: 1.8 watts 
High Range: 1 watt 


device under test is disconnected from its 
power source, or severe damage could occur 
to the analyzer, scope, or unit under test. This 
warning holds true for the commercial units 
as well. Dynamic component analyzers are 
not meant to be used on live circuits! 

To properly test a component in circuit, a 
known-good “reference” circuit is required, 
since multiple current paths will tend to dis¬ 
tort the analyzer signature. The test leads are 
alternately placed across identical points on 
the good and bad boards. Although the result¬ 
ing pattern may not look anything like it 
should, the scope traces should be identical 
between the two boards. When identical test 
points produce different signatures, the tech¬ 
nician has found the defective stage, and fur¬ 
ther comparison on a part-by-part basis 
should quickly weed out the defect. Although 
most readers don’t have a spare TS440S or 
IC-735 lying around, this is still a viable 
troubleshooting technique for audio equip¬ 
ment. Most faults with stereo components 
typically involve only one channel. Thus, the 
ftinctional channel can be used as the refer¬ 
ence for the bad channel! 

Component Signatures 
Most components under test will produce 
one of eight main types of traces, or signa¬ 
tures. An open circuit (Figure 4a) produces a 
horizontal line, while a dead short will pro¬ 
duce a vertical trace (Figure 
4b). A resistor will produce a 
diagonal line (Figure 4c), the 
angle of which will depend on 
the value of the resistor. Very 
low resistances will produce an 
almost vertical trace, while 
very high resistances will tilt 
the trace just slightly off the 
horizontal baseline. Capacitors 
and inductors cause the trace to 
appear as an oval (Figure 4d). 
The shape and angle will vary 
from a very narrow ellipse to a 
large, broad circle, depending 
on the actual value of the com¬ 
ponent under test. A good P-N 
semiconductor junction should 
appear as a right angle (Figure 
4e)—a vertical line meeting a 


horizontal line at a very sharp, well defined 
90 degree angle. A skewed vertical line, or a 
rounded, poorly defined intersection between 
the two lines (Figure 4g) indicates a leaky 
semiconductor junction. If the pattern ap¬ 
pears reversed, or upside-down, don’t wor¬ 
ry, as it is a fimction of test lead polarity. A 
zener diode should produce a stair-step type 
pattern (Figure 4f). Again, it doesn’t matter if 
the pattern appears upside-down from the 
example—the overall shape and definition of 
the right angles are the important things. Fi¬ 
nally, a non-linear resistance will produce the 
trace shown in Figure 4h. Non-linear induc¬ 
tance and capacitance will produce a similar 
trace, except that it will appear as an ellipse 
instead of a line. Three terminal devices such 
as transistors are tested as three discreet P-N 
junctions. Hooking the test leads across the 
emitter and base, the base and collector, and 
finally the emitter and collector, should pro¬ 
duce traces for a good P-N junction, a good 
P-N junction, and an open circuit, respective¬ 
ly. Although it may seem a bit complicated, 
the basic patterns are easily learned within a 
few hours. The quickest way to learn is to 
grab a handful of junk-box parts and observe 
the signatures each produces! 

The prototype unit described in this article 
has been in use for a little over six months 
now, and has proven itself extremely useful, 
especially in testing semiconductors. I previ¬ 
ously tested transistors with an industrial di¬ 
gital multimeter with a built-in diode test 
function. I was literally shocked to discover 
how many of my surplus junk box power 
transistors were actually bad! Although the 
DMM indicated all the devices were good, 
the component analyzer showed over 40% of 
the devices suffered from excessive emitter- 
collector leakage, poor junction perform¬ 
ance, and gross non-linearities! And check¬ 
ing junctions with the analyzer is twice as fast 
as using the DMM, since there is no need to 
reverse the test leads for front-to-back com¬ 
parisons! The tester has also weeded out a 
number of capacitors which were either leaky 
or exhibited excessive amounts of series re¬ 
sistance. All in all, the unit has easily paid for 
itself many times over. The prototype was so 
successful in the shack that I’m building a 
second unit for the work QTH! Q 


Parts List for Active Component Tester I 

Qty. Description 

SymbolRS#Prlce 

1 12.6V CT transformer 

T1273-1365$4.29 

1 6-foot AC power cord 

P1278-1255$1.19 

1 5-point lug strip 

274-6884/$1.29 

1 SPST toggle switch 

Sl275-624$2.29 

1 DPDT toggle switch 

S2275-626$2.59 

1 neon lamp assembly 

l1272-7052/$1,79 

1 fuse holder 

270-7392/$.99 

1 120V, 1/4A fuse 

FI 270-12713/$.79 

2 100 ohm, 1W resistor 

R1*271-1522/$.29 

1 10 kohm, 1/2W resistor 

R2271-0312/$.25 

3 BNC chassis mount jack 

J1-3278-105$1.39/ea. 

1 plastic case 

270-250$3.99 

Total cost of project: $23.92 

‘Connect the two 100 ohm, 1 watt resistors in parallel to 

create the 50 ohm resistor needed for R1. 
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Number 5 on your Feedback card 


Log Periodic Dipole 
Array for 2 Meters 

Wideband performance in a small package. 

by Dave Koslow N2KLK 


I wanted an antenna for back¬ 
packing that would be very 
portable, very small, have high 
gain, a good f/b ratio, and cover the 
whole 2m band. Not a small wish 
list! 

Consulting my trusty ARRL An¬ 
tenna Book, I experimented with 
quads (too bulky and fragile), ver¬ 
ticals/ground planes (low gain and 
not directional), and yagis (too big 
physically, and small bandwidth). 
Then I found what seemed to be my 
dream antenna—the Log Periodic 
Dipole Array. Never seen one? 
Just look at the roofs in your neigh¬ 
borhood-many TV antennas are 
LPDAs! 

TheLPDA 

In these antennas the elements 
are all driven, and each half is fed 
180 degrees out of phase with the 
other. The feedpoint is at the front 
of the antenna. All the characteris¬ 
tics, such as SWR, gain, f/b ratio, 
and pattern, are fairly constant 
over the entire operating band¬ 
width. This means you don’t have 
to optimize the antenna for a small 
segment of the 2 meter band. You 
can work any mode anywhere in 
the 4 MHz range and expect consis¬ 
tent performance. At VHP and 
above, the feeders can double as 
the boom. This allows for simple, 
solid construction. While all ele¬ 
ments are driven in this system, not 
all are active at any particular fre¬ 
quency. As the operating frequen¬ 
cy changes, so does the area of the 
antenna that is resonant. The re¬ 
maining elements act like reflec¬ 
tors and directors. (The ARRL An¬ 
tenna Book, 15th Edition, pp. 10-1 
to 10-7.) 

With the help of a spreadsheet, 
scientific calculator, and lots of 
tea, I worked through the equations 
to optimize a design. Believe me, 
this is one antenna project where 
math had better be your friend! 

I arrived at a 5-element design 



Photo A. Inside full view, horizontal polarization. 


Photo B. Detail of the boom and element, horizontal polarization. 


Photo C. Detail of the boom, element assembly and feedpoint 


that gave 9 dB gain, about 15 dB f/b 
ratio, and all on a 2-foot boom! My 
finished antenna collapses to a bun¬ 
dle about 25" X 1.5" and weighs a 
little over a pound. Not too shabby, 
huh? Because of its small size, this 
is also an excellent “stealth” an¬ 
tenna for condos that don’t like 
hams. It looks just like a tiny TV 
antenna. Its portability and high 
gain also make it perfect for emer¬ 
gency communications. 

I built a prototype from plumb¬ 
ing pipe and old bits of TV antenna 
to prove out the design. Later, I 
made an interesting discovery—the 
prototype’s performance was a 
close match for the final version 
that I machined! 

My final antenna basically con¬ 
sists of two parallel feeders of 1/2" 
aluminum tube and five sets of ele¬ 
ments of 1/4" aluminum rod. You 
should be able to find this in any 
good hardware store. The feeders 
are held together with a fixed gap 
by nylon hardware and washers. 
(Sets of nylon hardware, sufficient 
for two antennas, are available for 
$4 from; Dave Koslow N2KLK, 
3315 Hamilton Rd., Fairlawn NJ 
07410.) 

Clearly, here is a case where 
measurement, not material, is im¬ 
portant. I have included data on 
various element and feeder diame¬ 
ters so you can build one out of 
what you have at hand. 

Construction 

You will need some basic metal 
working tools and skills. Later in 
this article I have included some 
alternative suggestions for con¬ 
struction using simpler techniques. 

Cut the two boom sections to 
27". You will need a drilling jig 
and drill press to make accurate 
holes. I made up a block of wood, 
slightly longer than the boom sec¬ 
tion, with a “V” notch about 3/8" 
deep down the long axis. Lay the 
boom section in the groove and 
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front of the shortest element pair. 




(HP^ 


l-r-l 



Figure 2. Cut each element 1-1/4" longer 
than shown in Table 1. Then cut a I" length of 
screw threads on one end of each element 
using a 1/4-20 tap and die set. 

scribe a line down its length with a pencil, 
using the block surface as a guide. This will 
be your drilling line. 

Now rotate the tube so that the line is per¬ 
pendicular to the block. Drill a small hole at 
each end of the boom section and 
secure the boom to the block with a 
small screw. Now lay out the hole 
spacing, starting with the first hole 
about 1-1/4" from an end. The 
measurements for hole spacing and 
element length are given in metric 
terms for greater accuracy. Mark 
each point with a center punch or 
hammer and nail to prevent drill 
skip. Drill and tap each hole for a 
1/4-20 thread. These are for the 
elements to screw into. Drill a 
small hole, about 1/2" forward of 
the smallest element. This will be 
the feedpoint. Remove the boom 
from the jig, rotate 90 degrees, 
then secure it again with small 
holes and screws at the ends. Now 
drill three 1/4" clearance holes, at 
about 3", 13" and 23" from the 
longest element end. These are for 
securing the two boom halves. Re¬ 
peat the process for the second sec- 
16 73 Amateur Radio Today • May, 1992 


tion. Cut off the excess boom material, about 
1/4" behind the longest element, and 1/4" in 
front of the feedpoint. Assemble the two 
boom sections together with nylon hardware 
and sufficient washers to provide the speci¬ 
fied gap. The two halves must be insulated 
from each other, as they are the active parts of 
the feeder. 

Cut each element about 1-1/4" longer than 
the finished size to allow for threading and 
tuning. Using a 1/4-20 die, cut about 1" of 
threads on one end of each rod element (see 
Figure 2). Put a nut on each element, spin¬ 
ning it down to the bottom of your threaded 
section, and tighten it in place with a wrench. 
In a LPDA, the feedpoint is at the front of the 
antenna, so the smallest element goes here. 
Each element half is screwed in to the boom, 
alternating top-left to bottom-right for the 


Table 1. Log periodic dipole array specifications. 


first element, top-right-to-bottom-left for the 
second, and so on (see the photos and Figure 
1). This is to give a 180 degree phase shift to 
each pair. Attach a nut, finger-tight, to the 
element segment protruding from the boom. 
Measure each element length from the boom 
center and file or grind off the excess. Do the 
same with the threaded element past the nut. 
To attach the feedline, solder the conductor 
and shield to small brass washers and secure 
to the boom with brass hardware. 

Alternatives 

There are many ways to construct a LPDA. 
My two antennas were radically different in 
construction style and both work fine. In my 
prototype, the elements were 3/8" aluminum 
rolled tubes from an old TV antenna, held in 
to a copper tube boom with sheet metal 
screws. The boom insulators were PVC pipe 
welded together. 

If you can’t find aluminum tubing, 1/2" 
copper tubing works just fine. Because of the 
difference in diameter (it is really 0.625" 
o.d.), the antenna requires a different spacing 
of the boom halves. See Table 1 for the speci¬ 
fications. If you don’t have access to metal 
shop tools, try contacting a local high school 
industrial arts shop. Surely a little fast talking 
(and maybe a ham radio demo) can get a few 
pieces threaded and drilled. You could also 
try using plain aluminum rod with speed nuts 
instead of threads. This will make portability 
a bit tough, though. Another possibility is 
threaded steel rod for the elements. Use your 
imagination—the dimensions and spacings 
are all that is critical. 

Mounting is somewhat an individual thing, 
but there are some guidelines to follow. Be¬ 
cause the whole antenna is active, it doesn’t 
like metal masts too close. This is especially 
true with vertical polarization. You should 
have a nonconductive mast at least 10" be¬ 
yond the longest element tip before a metal 
mast. I use a 3' PVC pipe on a small metal 
mast for backpacking DX. The antenna rests 
in a slot at the top and is held in place by a 
slotted PVC end cap. One end has a slot for 
vertical polarization; the other end 
is horizontal. This works pretty 
well for temporary setups. I 
haven’t worked much on a perma¬ 
nent installation. Whatever you 
come up with, make sure you don’t 
short the two boom halves togeth¬ 
er. If performance (or SWR) is 
poor, check that the elements are in 
proper order, and alternating left- 
to-right and top-to-bottom. It is 
very easy to make a mistake, so 
check carefully. This has “got” 
me several times in the hills. 

I have had great success with this 
antenna, on repeaters and SSB, ev¬ 
erywhere from mountaintops to my 
back yard. Try it. I think it will be 
the best portable antenna you’ve 
ever had. Q 


Contact Dave Koslow N2KLK at 
3315 Hamilton Rd., Fairlawn NJ 
07410. 


Specifications 


Frequency range: 144-148 MHz 

Gain:9dB 

F/B ratio: 15 dB 

Half-power beamwidth: 25 degrees 

SWR: <1.5:1 

Boom length: 25" 

Longest element: 41 -i-" (total) 

Packed size: 25" X 1.5" 


Finished Element Halves (2 of each) 
Element 1 52.44 cm (20.65") 

Element 2 48.50 cm (19.10") 

Element 3 44.86 cm (17.66") 

Element 4 41.50 cm (16.34") 

Element5 38.39cm(15.11") 

Element Spacing 
Reference 

16.78 cm (6.61") 

15.52 cm (6.11") 

14.36 cm (5.65") 

13.28 cm (5.23") 

Boom Spacing (Center-to-Center) 

0.500" boom & 0.250" element 

0.500" boom & 0.375" element 

0.625" boom & 0.250" element 

0.625" boom & 0.375" element 

0.614" spacing 

0.652" spacing 

0.767" spacing 

0.815" spacing 






Number 6 on your Feedback card 


QRP Sidetone Companion 

And part-time code practice osciiiator. 

by Charles D. Rakes KI5AZ 



I f you’re a QRP enthusiast who enjoys 
building and operating small QRP trans¬ 
mitters, and you’re doing so without the ben¬ 
efit of a built-in sidetone generator, take a 
look at our QRP Sidetone Companion and 
part-time code practice oscillator. This inex¬ 
pensive, easy-to-build project can add a 
pleasant sidetone to almost any QRP trans¬ 
mitter, and serve double duty as a code prac¬ 
tice oscillator for a soon-to-te ham. 

Five transistors, a few capacitors and resis¬ 
tors, and an IC occupy a small PC board 
measuring 7/8" x 2-1/4". All of this along 
with an on/off switch, two phono Jacks, a 
speaker, and a 9-volt battery, share space 
in a small plastic cabinet from Radio Shack. 
If you don’t have a Junk box to scrounge 
from, you can end up with ten dollars or 
less in the project by prudent component 
shopping. 

The Inner Workings 
To see how the circuit goes, take a look at 
the schematic diagram in Figure I. The cir¬ 
cuit is designed to operate with most any QRP 
transmitter that uses a positive keying voltage 
(most do). Two phono Jacks are wired in 
parallel with the center conductors connect¬ 
ing to the base of QI through a 680k resistor. 
C5 eats any stray RF that might come in on 
the key leads. The positive keying voltage 
turns Ql on. The emitter of Ql is direct 
coupled to the base of Q2, turning it on also. 


Q3 is direct coupled to the collector of Q2, 
and when Q2 is on, Q3’s base is clamped to 
near ground level, turning it off. With no 
current flow through R4, Q5 remains off. 

By closing the key, the positive voltage at 
the base of Q1 disappears, turning QI and Q2 
off; this allows Q3 and Q5 to turn on, bring¬ 
ing up the plus supply voltage to pin H of the 
567 PLL IC. The 567, connected in an audio 
oscillator circuit, produces an audible tone sig¬ 
nal that drives Q4. Q4’s colleaor supplies au¬ 
dio to the speaker through a current-limiting 
resistor, R8. R9 sets the sidetone’s frequency. 

Three transistors are used in the front end 
to isolate the sidetone’s circuitry from load¬ 
ing and falsely keying the QRP transmitter. 
For even greater isolation, R1 can be in¬ 


creased to 1 megohm. This will only be nec¬ 
essary if the sidetone circuit is used with a 
super-sensitive keying circuit—which isn’t 
likely, but with Mr. Murphy lurking around 
every corner, anything is possible. 

The part-time code practice oscillator is 
activated by inserting PI into either J1 or J2, 
and a key in the remaining Jack. If you like to 
fiddle with the sidetone’s frequency, drill a 
1/4" hole in the cabinet directly over R9, and 
adjust away. 

Building the Sidetone Companion 

The easy way is to use a PC board and 
follow the component placement drawing in 
Figure 2. As you position each part on the 
board, double-check its value and electrical 
location against the circuit diagram in Figure 
1. In any case, the circuit is non-critical, and 
can be built breadboard style and housed in 
anything you like. 

The circuit board is cut to slide into the 
groove in the side of the cabinet. The tele¬ 
phone headset (speaker) is located at one end 
of the cabinet, hot-glued in place. The power 
switch, the two phono Jacks, and the plug are 
located along one edge of the cabinet. The 
battery fills the other end. Using the compan¬ 
ion, plug the key into one of the Jacks and run 
a Jumper from the other Jack to the “key” 
input of the transmitter. Flip SI on, and hear 
what you are sending. Good QRPing! ■ 


Charles D. Rakes KI5AZ. P.O. Box 445, 
Bentonville AR 72712. 




Figure 2. PCboard foil pattern. 
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B1 9-volllransislorbaltery 

Cl ,2,3 0.1 nF 50-valt disc ceramic capacitor 

C4 0.05 pF 10O-voll mylar capacitor 

C5 660 pFIOO-votl disc ceramic 

01,2,3,4 2N3904NPNtrar)slstor 

05 2N3906PNPtrar)Slstor 

IC-1 567 PLL IC 

J1,2 Phonojacks 

PI Phono plug 

R1 660k 1/4W resistor 

R2 47k 1/4W resistor 

R3,4A6.7 10k 1/4W resistor 


Parts list 

R8 2.2k 1/4W resistor 

R9 50k mini trim pot (vert) 

RIO 470-ohms 1/4W resistor 

SI Mini SPST toggle switch 

Spk-1 Headset removed Irom old telephone or a mini 

MIsc. Cabinet, wire, battery snap, hot glue. etc. 

A printed circuit board and all ol the parts lor It are available lor 
$8.95 plus $1.00 shipping Irom: KRYSTAL KITS, P.O. Box 445, 
Bentonville AR 72712. Tel. (501) 273-5340. You will need to 
lumish the cabinet, switch, jacks, plug, speaker, battery, and 
any part not on the PC board. 
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The Copperback Beetle 

A new type of ''bug ." 

by Charles D. Rakes KI5AZ 



Photo A. The Copperback Beetle electronic bug. 


I n the May 1991 issue of 73 
Amateur Radio Today, I in¬ 
troduced the “Copperhead” key- 
er paddle that electronically re¬ 
places a mechanical paddle. Just a 
few days after the magazine came 
out, a fellow ham, Floyd Deen 
AA5QY, asked if I could design 
an electronic replacement for the 
cantankerous “Bug” keyer. 

Here are the results. 

The “Copperback Beetle” 
performs like the famous Bug— 
happily generating dits automati¬ 
cally , with the last dit a twin of the 
first, no matter how many are in between. 
Also, the built-in dit generator is self-com¬ 
pleting. Dahs are produced like the Bug—for 
as long as you like. And, like the Copperhead 
Keyer, the Beetle is touch-activated and will 
operate most commercial solid-state rigs with 
positive keying. 

The Beetle is an excellent trainer for any¬ 
one who wants to learn to use the mechanical 
Bug because you can slow the dit maker to a 
snail’s pace, or rack it up to a machine-gun- 
like speed. If you’ve been up to your Adam’s 
apple with dits trying to master a Bug, then 
give the Copperback Beetle a shot. You 
might even like its feather touch. 

Circuit Operation 

Look at the Beetle’s schematic diagram in 
Figure 1. See how few electronic components 


are needed to replace the many monkey-mo¬ 
tion mechanical parts used in a typical bug. 
Also notice that an on/off switch isn’t needed 
because the standby current is almost nonex¬ 
istent. At rest, the battery will stay up for its 
normal shelf life. 

The heart of the beetle is a single 4093 
CMOS quad two-input NAND Schmitt 
trigger IC. The “dit” (left) paddle is con¬ 
nected to the input of gate “A” through a 
100k resistor, and on to the positive voltage at 
the output of pin #10 of gate “C,” through 
four series 10 megohm resistors. The 
minute current flow through the 40 megohm 
resistors holds the gate’s input high. In 
standby the gate’s output, pin #3, is low. 
When your skin resistance bridges the pad- 
dle-to-circuit ground, the gate’s output goes 
positive, starting the dit generator, which is 


made up of gates “C” and “D.” 
The self-completing function is ac¬ 
complished when the output of gate 
“C” (pin #10) goes low, holding 
the dit input circuitry low for the 
time duration of the dit. The posi¬ 
tive output at pin #11 of gate “D” 
passes through D2, turning on Q1 
to activate the keyed output during 
the dit period. 

The “dah” (right) paddle circuit 
operates in a similar manner, with 
the positive output at pin #4 of gate 
“B” passing through Dl, switch¬ 
ing Q1 on to supply a keyed output. 
A 39 pF capacitor at the input of both the 
“A” and “B” gates routes any stray RF to 
circuit ground. 

Building the Beetle 

The Beetle uses the very same hard¬ 
wood base and paddle setup as the Cop¬ 
perhead keyer used (see Figures 2 and 3). 
The circuit can be constructed breadboard 
style or, to make the job easier, with a PC 
board. However you build it, take special 
care in handling and installing the CMOS 
chip. 

’Woodworks 

Shape the keyer’s base out of a hardwood 
block 3" X 8-1/2" x 1-1/4", as shown in 





Figure 1. Schematic diagram. Figure 2. Keyer and spacer dimensions. 
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Figure 4. PC board foil pattern. 


with an ‘ ‘L” bracket made from a spring steel 
9 volt battery holder, and is mounted to the 
edge of the cavity with a wood screw. 

Checking the Beetle Out 

With a battery in place, take a VOM in the 
RX-1 position and connect the positive lead 
(don’t rely on red to mean positive; check it 
out) of the meter to the tip of the keyer’s 
output plug, and the meter’s negative lead to 
the common sleeve on the plug. 

Position your wrist on the grounding pad 
and touch the “dit” (left) paddle. The meter 


Figure 2. Carve a 2-1 /2" long by 2-1M" wide 
by 1" deep cavity in the base to hold the 
circuit board and battery. 

Cut a paddle spacer from the same hard¬ 
wood material to the dimensions shown in 
Figure 2. Cut two paddles from circuit board 
material to the size and shape shown in Figure 


base with glue and a single wood screw. A 
long solder lug extends from the wood screw 
through a hole in the base (see photo of the 
completed key) to the cavity where it con¬ 
nects to circuit ground. 

The paddles are mounted to the spacer 
with nylon 6-32 screws and nuts. A long 


should go from infinite resistance to approxi¬ 
mately half-scale, and wiggle back and forth 
at the dit rate. Adjust R13 for the desired dit 
rate. Now touch the “dah” (right) paddle and 
the meter should go from infinite resistance to 
near zero. If so, you’re ready to dit dah in 
style.Q 


3. Drill two holes in each paddle to match up 
with the two holes in the spacer block, then 
use a file or belt sander to round the corners 
of one end of each of the paddles. Smooth the 


solder lug on each paddle is secured by the 
nylon hardware and extends through the 
base connecting to the circuit, as shown in 
Figure 1. 


Contact Charles D. Rakes KlSAZat P. 0. Box 
445, Bentonville AR 72717. Please enclose 
an SASE. 


edges with fine grit sandpaper. 

Now you can drill the paddle mounting 
holes through the side of the spacer block as 
shown, and then drill two holes in the bottom 
of the spacer. Thread each for a 6-32 metal 
screw. Drill four holes in the base, then 
mount the spacer board in place with two 
5/8" 6-32 screws. 

The grounding board, a section of circuit 
board 5-3/8" x 3", is mounted to the keyer’s 


Figure 5 shows the component side of the 
circuit board and the parts placement. Mount 
the parts as shown and solder them in place. 
Then connect the paddles, grounding pad, 
battery snap, and output plug wires to the 
circuit board. 

Mount the circuit board, with the 1 
megohm pot towards the back, to the inside of 
the cavity with two 1/4" plastic spacers and 
wood screws. The battery is kept in place 



Copperback Beetle Parts List 

B1 9-volt transistor battery 

C1 ,C2 39 pF ceramic disc cap 

C3,C4 0.1 pF ceramic disc cap 

C5 0.01 pF ceramic disc cap 

D1,D2 1N914 silicon diodes 

IC-1 4093 quad 2-input NAND Schmitt trigger 

Q1 2N3904 NPN transistor 

R1 ,R2 100k 1/4 watt resistors 

R3-R10 10 megohm 1/4 watt resistors 

R11 220K 1/4 watt resistor 

R12 4.7k 1/4 watt resistor 

R13 1 megohm pot 

Phono plug mini or standard 1/4" 

Misc.: Hardwood material, circuit board material, battery snap, nylon 

hardware, solder lugs, wire, solder, etc. 

You can buy a complete kit of parts, including a shaped base and spacer ready for stain or 
paint, paddles, hardware, circuit board, and ail components, postpaid for $29.95 from 
Krystal Kits, P.O. Box 445, Bentonville AR 72712. 
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Figures. PC board parts placement. 






Number 8 on your Feedback card 


73 Review 


by Bill Clarke WA4BLC 


The MFJ-247 


Antenna Analyzer 

SWR analyzer with a built-in frequency counter. 


MFJ Enterprises, Inc. 
P.O.Box 494 
Mississippi State MS 39762 
Telephone: (800) 647-1800 
Price Class: $190 


L ast year I reviewed the MFJ-207 HF SWR 
analyzer from MFJ (see the January '91 
issue, p. 18). It is an excellent device and it 
sure helped me set up my antenna system. 
This unit had a mechanical dial which gave me 
a good relative idea of the antenna’s resonant 
point. However, to determine the exact reso¬ 
nant frequency, the user has to set up the unit 
by either beating a signal on a receiver or 
using an outboard frequency counter. 

This was not a real problem for me, as I had 
a battery-operated counter and could plug it 
into the analyzer to get exact frequency read¬ 
out. But suppose I didn't have a counter, or 
didn't want to carry two separate devices and 
their connection wires? Why not a combina¬ 
tion unit that reads the SWR and frequency 
simultaneously? Well, that is exactly what 
MFJ has done with their model MFJ-247 HF 
SWR Analyzer. 

What Is an SWR Analyzer? 

The MFJ-247 is used to accurately find the 
SWR of an antenna at the shack feedline, the 
antenna, the tuner, or any point between. No 
RF signal is required from your transmitter. 

The new analyzer is completely portable for 
field use, meaning no trips back to the shack 
to check SWR on your antenna. It provides a 
means for eliminating on-the-air tune-ups for 
setting up antennas, or when adjusting a 
tuner. Trimming and adjusting can be done at 
the same time measurements are made. 

Using the MFJ-247 In the Field 
Although the analyzer is very simple to op¬ 
erate, a quick read of the instruction manual is 
advisable. It won’t take more than five min¬ 
utes, as the instructions are clear and simple. 

Using the analyzer for setting up a new 160 
meter dipole, I initially figured the leg lengths 
of the dipole to be 126.5 feet each. I cut the 
legs a couple of feet over-size (a recommend¬ 
ed practice). After assembly, the antenna was 
hauled into place. Connecting the analyzer to 
the feedline at the base of the tower, I selected 
the 1.8-2.9 MHz band (the other bands are 
3.2-5.3, 6.5-11, 12-21, 18-30 with overrun 
on each). The tuning knob was slowly turned 
until the meter showed the lowest SWR point. 

When the lowest point was located, I read 
the frequency from the LCD indicator, which 
showed 1.795 MHz. I brought the antenna 
down and trimmed some wire off each leg. 



Photo A. The MFJ-247.digital SWP analyzer. 


raised it again, and rechecked the lowest 
SWR point. The readout was 1.846 MHz. 
Close enough! 

The dipole was put in place and tuned with¬ 
out returning to the shack. There were no on- 
the-air tune-ups. I merely connected the an¬ 
tenna's feedline to my remote antenna switch 
and was finished with my outside work. 

Checking Feedlines in the Shack 

I hooked the analyzer onto the feedline in 
my shack to assure that all was going to work 
as planned. A patch line was run from my 
transceiver selection switch to the SO-239 on 
top of the analyzer. I checked each antenna 
for exact the frequency of the lowest SWR, 
and made a notation in my station log. 

If you are unsure of an antenna's SWR at a 
specific frequency, just tune the analyzer until 
it displays that frequency and read the SWR 
from the meter. 

It is particularly interesting to make SWR 
plots of multiband antennas. Generally you 
will discover there are multiple points of low 
SWR, often where you may not expect them. 


Graph paper will help you make permanent 
records of the SWR plots of your antennas. 

Adjusting a Tuner With the 247 

You can use the SWR Analyzer as an aid in 
adjusting an antenna tuner without putting out 
a carrier on the air. By using a good quality self- 
grounding coax switch, you can select between 
the transmitter and the analyzer on the input 
side of an antenna tuner. Once selected, tune 
the analyzer to the frequency you will be trans¬ 
mitting on and adjust the tuner for the lowest 
SWR reading on the analyzer’s SWR meter. 

Just switch the feedline back to the trans¬ 
mitter and you are ready to operate. A word of 
warning: DO NOT TRANSMIT INTO THE AN¬ 
ALYZER or you will fry it! 

Frequency Counter 

The analyzer also functions as a frequency 
counter with up to six decimal places of dis¬ 
play (i.e. 146.310025 MHz). This gives the 
MFJ-247 a dual purpose; an SWR analyzer 
and a frequency counter in one box. 

I should note that the counter is not very 
sensitive, and, as is mentioned in the manual, 
the use of a "times 1 ” probe is recommended. 
For service work inside a transceiver this 
would be necessary, but for general frequen¬ 
cy checking a rubber-duck on the top BNC 
connector is sufficient. 

The manual has some good information 
about coax feedline losses and explains why 
high SWR can increase these losses. Also 
included is a sample SWR antenna plot chart, 
which can be copied. 

My Recommendation 

I enjoyed working on my antenna system 
with the original antenna analyzer and using 
the MFJ-247 just makes it easier since every¬ 
thing is inside one box. 

Anyone working with antennas will find a 
use for the analyzer. It will be a real help for 
tuning a beam on top of a tower and setting the 
bands on a vertical. Also, the idea of "a no¬ 
carrier tune-up” is excellent. B 


Specifications 

Dimensions: 4 x 7.5 x 2.5 inches (WHD) 
Frequency: 1.75-33.5 MHz 
Power: 12 VDC@ 300 mA 
Batteries: 6 AA 
Counter Sensitivity: 600 mV 
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Number 9 on your Feedback card 


Battery Watchdog 

Keeps your battery up to snuff. 

by Martin E. McCoy WBOTCZ/7 



M y station runs primarily from a 12 volt 
deep cycle battery under the shack, 
providing emergency power capability at a 
moment’s notice. However, my 2 meter all¬ 
mode with a 170 watt linear drains the battery 
rapidly during my sessions as Net Control, 
and my other station equipment just adds in¬ 
sult to injury. With more 12 volt equipment 
planned, and my habit of forgetting to turn 
the charger on and off as needed to keep my 
battery fully (but not over) charged, I needed 
something to monitor my battery status and 
keep it charged. 

With this in mind, I decided my battery 
watchdog should turn a charger on when the 
battery voltage drops below 11 volts, and turn 
it off when the battery voltage rises to 14 
volts. 

The parts for the watchdog are easy to find 
at Radio Shack, a discount store and a quick 
stop at a TV/stereo repair shop (or parts 
house). (See the Parts List.) If you refer to the 
schematic (Figure 1), my explanation of this 
circuit will make more sense. 

Charger On 

Zener diode D1 conducts as long as the 
battery voltage is over 11 volts. To maintain a 
stable voltage, this diode must conduct at 
least 11 mA, and since I don’t want to draw 
more power than necessary, the series resis¬ 
tor of 680 ohms will keep the current down to 
a reasonable 16 mA. Since I wanted a high 
(logic 1) signal when the battery voltage 
drops below 11 volts, I used the 11 volt out¬ 
put from the zener regulator to drive one of 
the four gates in the 4001 CMOS quad’s two- 
input NOR gate. By tying the two inputs to 
this NOR gate together, it functions as an 
inverter. Since it is a CMOS gate, it will 
operate directly from the 12 volt battery, and 
an 11 volt input won’t harm it. 

Charger Off 

Zener diode D2 conducts when the battery 
voltage exceeds 14 volts. To maintain a stable 
voltage, D2 must conduct at least 8.9 mA, 
and since I don’t want to draw more power 
than necessary, the series resistor of 1200 
ohms will keep the current down to a reason¬ 
able 12 mA. Since this zener regulator pro¬ 
vides the high (logic 1) output I want when the 
battery voltage exceeds 14 volts, no inverter 
is necessary. 
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Charger Control 

One of the flip-flops in the 4013 CMOS 
dual D type flip-flop is used to turn the 
charger on and off. If the Q output is connect¬ 
ed to the D (Data) input and the clock input is 
grounded, then it behaves as an R-S flip-flop. 
In other words, when a high (logic 1) is 
applied to the S (Set) terminal, Q goes high 
and remains there until a high is applied to 
the R (Reset) terminal, causing Q to go low 
(logic 0). 

Operation 

Assume that the flip-flop is off—that is, its 
Q output is low. With Q low, no current is 
supplied to the NPN Darlington Ql, it 
doesn’t conduct and relay K1 isopen, leaving 
the battery charger off. 

When the battery becomes discharged, the 
voltage available drops below 11 volts. The 
regulator circuit containing D1 ceases to con¬ 
duct, removing the input from IC1. Since IC1 
is a NOR gate operating as an inverter, a lack 
of input causes the output to go high. Since 
this output is connected to the S (Set) input of 
IC2 (the flip-flop), the output Q goes high. 
This high output passes through R3 to keep 
the base current through Ql to a reasonable 


value. Since Ql is a Darlington transistor 
with a gain of at least 2500, this small current 
through the base is more than sufficient to 
allow the transistor to pass the 38 mA re¬ 
quired to pull relay K1 in. When this relay is 
energized, the battery charger begins charg¬ 
ing the battery. 

When the battery charger starts charging 
the battery, the voltage available rises above 
11 volts. This causes the regulator circuit 
containing D1 to begin conducting, supply¬ 
ing a high to the input of IC 1. As you remem¬ 
ber, IC 1 acts as an inverter, so its output goes 
low, removing the high to the S (Set) input of 
IC2. But the output Q of the flip-flop remains 
high because the R (Reset) terminal is not 
receiving a high from the regulator circuit 
containing D2. 

When the battery is fully charged, the bat¬ 
tery voltage exceeds 14 volts. The regulator 
circuit containing D2 conducts, supplying a 
high to the R (Reset) input of 1C2. When this 
happens, the flip-flop resets, output Q goes 
low and transistor Ql stops conducting, re¬ 
leasing relay Kl. The battery charger stops 
charging. 

The diode across the coil of relay Kl 
clamps the voltage spike that occurs when 






Parts List 

QTY Part Number Description 

1 RCA SK11A/5020A 11 volt 0.5 watt zener diode 

1 RCASK14A/5023A 14 volt 0.5 watt zener diode 

1 RS 276-2401 4001 CMOS quad two-input NOR gate 

1 RS 276-2413 4013 dual-type D flip-flop 

1 RS 276-2068 NPN Darlington transistor 

1 RS 271-021 680 ohm 0.5 watt resistor 

1 RS 271-024 1200 ohm 0.5 watt resistor 

1 RS 271 -028 3000 ohm 0.5 watt resistor 

1 RS 276-1102 1N4003 rectifier 

1 RS 275-624 SPST switch 

1 RS 275-248 5A125V relay 12 VDC coil 

1 RS 270-233 Project box 

1 N/A 3-wire extension cord 

A blank PC board is available for $3 4- $1.50 shipping from FAR Circuits, 
18N640 Reid Court. Dundee IL 60118. 

trimmed my perfboard scrap to fit in- flip-flop) this would be the D, S. C and R 
side the metal box easily. I drilled inputs. If these inputs are left floating (not 
holes in the box and the perfboard for connected to ground), the two CMOS inte- 
mounting standoffs before beginning grated circuits are very vulnerable to damage 
construction. from static. 


Figures. Parts placement. 

the transistor turns off. Without this diode the 
transistor has a short life! 

Construction 

I found that a perfboard and point-to-point 
wiring was a good way to construct this cir¬ 
cuit. fEd. note: An etched and drilled PC 
board is also available.] A hacksaw and a file 


Try to arrange the components on 
the perfboard neatly. I And I make 
fewer mistakes this way. and it looks better, 
too. I passed the 12 volt power cord and the 
extension cord (both in and out) of the box 
using plastic crimp-style strain reliefs. 

Tie all the inputs of all unused gates in both 
ICl and IC2 to ground. For ICl (the 4001 
CMOS NOR gate), this would be the six 
unused inputs. For IC2 (the 4013 CMOS 



Mount the relay away from the other com¬ 
ponents on the board. Cut the extension cord 
in the middle, and pass the two ends through 
holes in the box. Connect the neutral and 
ground wires back together with either wire 
nuts or a careful solder job and insulating 
tape. This is 120 VAC at significant amper¬ 
age you have available and it will do damage 
if you make a mistake, so be careful! Solder 
the hot wire to the Normally Open terminals 
of the relay. The same precaution applies 
here, so be careful! Secure the wires to the 
circuit board near where they are soldered to 
the relay so accidental movement doesn’t 
twist them loose. 

When wiring the switch in the circuit, you 
can add an LED and a series resistor (1000 
ohms) if you want a power indicator. 

When you place the perfboard in the box, 
examine the area between the bottom of the 
circuit board and the box for any possible 
shorts. I neglected to do this and was reward¬ 
ed by an impressive display of sparks! 

If you have problems with RFI from your 
transmitters, ground the metal case. Add a 
toroid coil in series with both the positive and 
negative DC power leads. Bypass this coil to 
ground with a ceramic capacitor (0.01 |iF). 
An electrolytic across the DC input will also 
help. Additional bypassing may be needed on 
the extension cord. Ceramic capacitors (0.01 
|lF) will help here, too. 

My battery watchdog has worked quite 
well, and I don’t worry about a dead battery 
or scrambling to plug the battery charger in 
during a session as net control. 

I want you to be aware that a charging 
lead-acid battery produces a sufficient 
amount of hydrogen to cause a very damag¬ 
ing explosion. My battery is not in the shack, 
but under my home, vented to the outside. 
Two AWG 00 cables bring DC into my shack 
with very little voltage drop (0.5 volt mea¬ 
sured at 40 amps). 

Now when the power goes off in the middle 
of the sweepstakes or during a rare DX con¬ 
tact, you can just smile and keep hamming! H 
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Number 10 on your Feedback card 


Control Your 
Station by Computer 

Hardware and software interfaces for Kenwood rigs. 

by F. Barry McWilliams WK2S 


C omputers are finding their place in ham 
radio shacks in ever-increasing fre¬ 
quency. They are being used to replace paper 
logs for both general operation and, especial¬ 
ly, for contest operation. They are being used 
as word processors to produce club newslet¬ 
ters. They are being used for learning CW, 
and there are programs available that tutor 
you in the theory and regulations for different 
grades of ham licenses. They are being used 
for all sorts of complex calculations, such as 
Minimum Usable Frequency (MUF), great 
circle beam headings and distance. Smith 
charts, antenna patterns and circuit analysis. 
The next step is the use of the computer for 
actually controlling your station. 

Though often unseen by their users, com¬ 
puter control is commonplace in many VHF 
repeater installations. A microcomputer, not 
unlike the one in your desktop computer, 
controls the repeater’s transmit, receive and 
identification functions. However, unlike the 
desktop computer, the repeater control com¬ 
puter runs only one program, the program 
that controls the repeater. 

This article examines the hardware and 
software interfaces that make it possible to 
control your HF station with your IBM-com¬ 
patible desktop computer. The major ham 
radio manufacturers each offer computer 
control for some of their HF and VHF trans¬ 
ceivers. Here we’ll look at the hardware and 
software interface provided by Kenwood for 
computer control of the following models: 
•TS-140S 
• TS-440S 
• TS-940S 
• TS-950S 
•TS-711S 
•TS-811S 
•RSOOO 

First, we will examine the hardware inter¬ 
face between the computer and the radio. 
Then we will discuss how a computer pro¬ 
gram can control the operation of the radio by 
taking a look at some sample segments of 
BASIC code. 

Hardware Interface 

The hardware interface between the radio 
and your computer is a straightforward RS- 
232C serial interface, not unlike your com- 
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Photo A. Easy computer control of your rig is 
possible with this simple interface. 



Figure 2. nL/RS-232 level converter. Inte¬ 
grated circuits: Ul MCI489 RS232 quad line 
receiver (Radio Shack 276-2521); U2 
MCI488 RS232 quad line driver (Radio 
Shack 276-2520); U3 7404 hex inverter (Ra¬ 
dio Shack 276-1802). Miscellaneous: PI - 
25-pin female type D plug (Radio Shack 2 76- 
1548); P2 - 6-pin DIN plug (Radio Shack 
274-020). 


puter’s interface to a telephone modem or a 
packet TNC. The Kenwood transceivers re¬ 
quire an interface kit that is installed in the 
transceiver, and a level converter unit, IF- 
232C, that comes as a separate unit with 
cables that connect to your computer and to 
your radio. Figure 1 shows the hardware 
configuration for the TS-940S. 

The IF-lOB computer interface kit is in¬ 
stalled in the TS-940S, and the output of the 
computer interface is available at the ACCl 
accessory connector on the rear panel of the 
TS-940S. The signals at the ACC 1 connector 
are TTL logic levels, 0 and -1-5 volts. The 
IF-232C level converter converts the TTL 
signals to RS-232 standard levels required for 
use with the serial 10 ports on IBM and com¬ 
patible PCs. 

There are different interface kits for vari¬ 
ous models of the Kenwood radios. You 
should check with a Kenwood dealer to be 
sure you have the interface kit that matches 
your particular radio. The IF-232C level con¬ 
verter is the same for all of the Kenwood 
radios. You can build your own IF-232C and 
save a bit of money over the Kenwood acces¬ 
sory. 

A home-brew converter is shown in Figure 
2. It consists of only three integrated circuits: 
a TTL inverter (7404), a TTL-to-RS-232 lev¬ 
el converter (1488) and a RS-232-to-TTL 
converter (1489). I built this circuit on a 
Radio Shack perf board using sockets for the 
ICs and small gauge (wire wrap) wire for 
connections. 

The power supply requirements are mini¬ 
mal: 

• -I- 5 volts is required for the 7404 TTL logic 

IC and the converter chips. 

• -1-9 to -I-12 volts can be used for the positive 

RS-232 level. 

• -5 to —12 volts can be used for the nega¬ 
tive RS-232 level. 

The positive and negative RS-232 levels do 
not need to match one another. I used a Cole- 
co game power pack that supplied -1-5, -I-12 
and -5 volts. 

Software Interface 

The PC communicates with the radio by 
means of commands sent to the radio as a 
string of characters. For example, if the com- 







Interface Kit 

Level Converter 

TS-940S 

IF-10B 

IF-232C 

TS-950S 

built-in 

built-in 

TS-440S, TS-680S. R-5000 

IC-10 

IF-232C 

TS-140S 

IF-10C 

IF-232C 

TS-711A. TS-811A 

IF-10A 

IF-232C 

TS-711A 

IF-10A 

IF-232C 

TS-790A 

(none) built-in 

IF-232C 


Table 1. Interface kit and level converter matches for Kenwood radios. 


puter sends the following string 
to the radio; FAOOO14300000; 
then the frequency of VFO A is 
set to 14.300 MHz. Some com¬ 
mands elicit a response from the 
radio to the PC. For example: 

IF; requests the radio to send a 
report of its current settings to 
the PC. The radio responds 
with a string of data that in¬ 
cludes the current frequency, 

RIT and XIT frequency, the op¬ 
erating mode (USB, LSB,CW), and so forth. 

Because the BASIC programming lan¬ 
guage is practically the lingua franca of per¬ 
sonal computer languages, I will use some 
simple fragments of BASIC code to illustrate 
how you can control your radio from your 
computer. At the end of this article, we will 
put all the fragments together to form a rudi¬ 
mentary program that allows you to send 
control commands to your radio and receive 
status returned from the radio. 

PC-Radio Communications 

The first order of business is to get the PC 


and the radio talking to one another. The 
radio interface always communicates at a par¬ 
ticular speed and data format; the Kenwood 
interface is set to 4800 baud and 8 data bits. 
The BASIC OPEN statement initializes the 
PC for serial communication as shown be¬ 
low: 

510 OPEN "COM2;4800,N,8" AS #1 ’ OPEN COM 
porta 

520COM(2)ON 

These statements initialize PC communica¬ 
tions port 2. To initialize port 1, change the 
number, 2, in each of the above statements to 1. 


Handling Asynchronous 
Input From the Radio 

The Kenwood radios commu¬ 
nicate with the PC by sending a 
series of characters to the PC. A 
complete string of characters is 
ended with a semi-colon (;). 
The PC program must be able to 
process each character as it ar¬ 
rives from the radio and store 
the characters until a semi¬ 
colon comes along. 

The BASIC ON statement enables us to 
write code that is executed each time a char¬ 
acter comes along. The ON statement illus¬ 
trated below routes control to a subroutine at 
statement 5000. The subroutine: 

• saves the character from the radio, 

• looks for a semi-colon mean¬ 
ing the end of input, 

• sets the variable L to 1 when a semi-colon is 
found. 

100 ON COM(2) GOSUB 5000 ’ setup for COM port 2 
interrupts 
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5000 REM - process characters from COM Port 
5060 IF EOF(1)THEN RETURN 
5070 C$ =C$ + INPUT$(LOC(1 ),#1) 

5080 IF INSTR(C$,";")=0THEN GOTO 5060 ’ semi¬ 
colon means end-of-data 

5090 L=1:CI$=C$;C$ = “ ’ Set L=1 and put the 
data in Ci$ 

5110 RETURN ' for later use. 

Sending Commands to the Radio 
Control commands are sent to the radio by 
means of the BASIC PRINT statement. The 
following subroutine asks the user to enter a 
radio command and then, at line 8060, sends 
the command to the radio. Line 8060 takes 
the user input in the variable A$ and does a 


PRINT #1 to send the command to the serial 
communications port. The semi-colon (;) in 
line 8060 is needed to tell BASIC that a car¬ 
riage return character should not be sent to 
the radio at the end of the PRINT string. 

8000 REM - Enter a radio command 

8010 PRINT "Enter command = = = >"; ’ prompt 

user for command 

8040 LINE INPUT A$ ’ input command from user 
8050 IF A$=" THEN RETURN 
8060 PRINT #1,A$; ’ send command to radio 

8910 RETURN 

We need a way to get to this code so the 
user can enter a command. This can be done 
by setting up a function key so that this rou¬ 


tine is called whenever the function key is 
pressed. 

650 ON KEY(3) GOSUB 8000 ’ setup F3 key 
652 KEY3,''Cmd" 

660KEY(3) ON 

Main Program 

The main program will spend all of its time 
simply waiting for input from the radio or the 
user. 

1000 REM - Main Program ioop 
1020 IF INKEYS=CHR$(27) THEN STOP ’ Esc key 
pressed... STOP 

1100 IF L=1 THEN GOSUB 6000;L=0: GOTO 1020 
’ Data from radio ... dispiay 
1190 GOTO 1020 

Line 1020 uses the BASIC INKEY func¬ 
tion and tests to see if the user has pressed the 
Escape key. If so, the program will stop. 

Line 1100 tests the variable L which is set 
in the radio input subroutine when a semi¬ 
colon is found (see line 5090, above). L=1 
means that a complete line has been received 
from the radio. The main program calls the 
routine at line 6000 to display the data re¬ 
ceived from the radio. 

Line 1190 routes control back to be top of 
the main program loop. 

Display of Data from the Radio 
For our simple program, the subroutine to 
display data received from the radio will just 
print the data saved in CI$. 

6000 REM - display data from Radio 

6010 PRINT CIS ’ Display CIS to see what we got. 

6350 RETURN 

Or, you can use the following code that illus¬ 
trates how you might extract the data returned 
from the IF; command. 

6000 REM-display data from Radio 
6010 PRINT CIS ’ Display CIS to see what we got. 
6020 IF MIDS(CIS,1,2)> "IF" THEN RETURN ' is this 
an IF response? 

6030 RIT=VAL(MIDS(CIS.24,1)) ’ sort out data in 
response 

6040 XIT=VAL(MI DS(CIS,25,1)) 

6050 MC = VAL(MIDS(CIS,27,2)) 

6060 XMIT=VAL(MIDS(CIS,29,1)) 

6070 MODE=VAL(MIDS(CIS,30,1)) 

6080 FUNC=VAL(MIDS(CIS,31,1)) 

6090 SCAN=VAL(MIDS(CIS,32,1)) 
6100SPLIT=VAL(MIDS(CIS,33,1)) 
6110MHZ=VAL(MIDS(CIS,6,2)) 

6111 KHZ=VAL(MIDS(CIS,8,3)) 
6112HZ=VAL(MIDS(CIS,11,3)) 

6120 PRINT "Freq: 

6132 PRINT MIDS(CIS,6,2);"."; ’ MHz 

6133 PRINT MIDS(CIS,8,3);'',”; ’ kHz 
6134PRINTMIDS(CIS,11,3); ’Hz 

6140 IF RIT THEN COLOR 7.4:PRINT " RIT 
";;COLOR 7,0 ELSE PRINT " 

6150 IF XIT THEN COLOR 7,4:PRINT " XIT 
";:COLOR 7,0 ELSE PRINT" 

6160 IF (RIT+XIT)=0THEN COLOR 7,0 ELSE 
COLOR 0,7 ' reverse if XIT or RIT 
6170PRINTMIDS(CIS,19,1);" 

";MIDS(CIS,20,1);".":MIDS(CIS,21,2); 

6180 COLOR 7,0 


' setup F3 key 


Complete program 

too ON C0M(2) GOSUB 5000 ' setup for COM port 2 Interrupts 

510 OPEN "COM2:4800,N,8" AS #1 ' OPEN COM port 2 
520 C0M(2) ON 
650 ON KEY(3) GOSUB 8000 
652 KEY 3,"Cmd " 

660 KEY(3) ON 

1000 KEM - Main Program loop - 

1020 IF INKEY$=CHRS(27) THEN STOP ’ 

1100 IF L=1 THEN GOSUB 6000:L=0:GOTO 1020 ’ 

1190 GOTO 1020 

5000 REM - process characters from COMM Port - 

5060 IF EOF(l) THEN RETURN 
5070 C$=C$+INPUT$(L0C(l),fn) 

5080 IF INSTR(C$,";")=0 THEN GOTO 5060 ’ semi-colon means end-of-data 
5090 L=1:CI$=C$:C$="" ’ Set 1^1 and put the data in Cl 

5110 RETURN ’ for later use. 

6000 REM - display data from Radio - 

6010 PRINT CT$ ' Display CI$ to see what we got 

6020 IF MID$(CI$,1,2)<>”IF” THEN RETURN ’ is this an IF response? 

6030 RIT=VAL(MID?(CI$,24,1)) ' sort out data in response 

6040 XIT=VAL(MID$(CI$,25,1)) 

6050 MC=VAI,(MID$(CI$,27,2)) 

6060 XMIT=VAL(MID$(CI$,29,1)) 

6070 M0DE=VAL(MID$(CI$,30,1)) 

6080 FUNC=VAL(MID$(CI$,31,1)) 

6090 SCAN=VAL(MID$(CI$,32,1)) 

6100 SPLIT=VAL(MID$(CI$,33,1)) 

6110 MHZ=VAL(MID$(CI$.6,2)) 

6111 KHZ=VAL(MID$(CI$,8,3)) 

6112 HZ=VAL(MID$(CI$,11,3)) 

6120 PRINT " Freq: 

6132 PRINT MID$(CI$,6,2);”.”; ' MHz 

6133 PRINT MID$(CI$,8,3);","; ' kHz 

6134 PRINT MID$(CI$,11,3); ’ Hz 

6140 IF RIT THEN COLOR 7,4:PRINT ” RIT ";:COLOR 7,0 ELSE PRINT " 

6150 IF XIT THEN COLOR 7,4:PRINT ” XIT ”;:C0L0R 7,0 ELSE PRINT " 

6160 IF (Rrr+XIT)=0 THEN COLOR 7,0 ELSE COLOR 0,7 ' reverse if XIT or 

6170 PRINT MID$(CI?,19,1);" ";MID$(CIS,20,1);".";MID?(CI$,21.2); 

6180 COLOR 7,0 
6200 PRINT " Mode: 

6210 IF M0DE=1 THEN PRINT "LSB”; 

6220 IF M0DE=2 THEN PRINT "USB' 

6230 IF M0DE=3 THEN PRINT "CW 
6240 IF M0DE=4 THEN PRINT "FM 
6250 IF M0DE=5 THEN PRINT "AM 
6260 IF M0DE=6 THEN PRINT "FSK’ 

6300 PRINT " Function: 

6310 IF FUNC=0 THEN PRINT "VFO A "; 

6320 IF FUNC=1 THEN PRINT "VFO B "; 

6330 IF FUNC=2 THEN PRINT "Memory ";:PRINT MC 
6340 PRINT 
6350 RETURN 

8000 REM - Enter a radio command - 

8010 PRINT "Enter command => ’ pi 

8040 LINE INPUT A$ 

8050 IF A$="" THEN RETURN 
8060 PRINT #1,A$; 

8910 RETURN 
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6210 IF MODE=1 THEN PRINT ’LSB"; 

6220 IF MODE=2THEN PRINT "USB"; 

6230 IF MODE=3THEN PRINT 'CW 
6240 IF MODE=4THEN PRINT 'FM 
6250 IFMODE=5THEN PRINT 'AM 
6260 IF MODE=6THEN PRINT -FSK"; 

6300 PRINT ” Function; ■; 

6310IFFUNC=0THEN PRINT"VFOA 
6320 IF FUNC = 1 THEN PRINT "VFOB 
6330 IF FUNC=2 THEN PRINT "Memory ""PRINT 
MC; 

6340 PRINT 
6350 RETURN 


Running the Program 
If the above program lines are combined, 
you have a complete BASIC program that 
can control your Kenwood radio. You will 
need to choose the proper communications 
port number (1 or 2) in lines 100. 510 and 
520. When you run the program, press the 
F3 key and you will be prompted to enter 
a radio command. First try the ID; command. 
You should see a line displayed on your 
computer display which is the response from 
the radio. The ID command response should 
look like "IDOOn;", where n is a number 


that corresponds to the model of your 
radio (for example, ID003 is returned by a 
TS-940.) Next, try the All; command. 
This command will cause the radio to report 
its status whenever a change is made. 
After entering the All; command, turn 
the radio tuning dial, and you should see 
the response displayed on your computer 
screen. 

A description of the radio commands ap¬ 
pears at the end of this article. 

RFI 

Computers in the ham shack have been 
notorious for causing interference to the 
ham receiver. I have had the opportunity 
to use an original model IBM PC, an IBM 
PCjr and an IBM PC Convertible (laptop) 
in my shack. Each of these PCs has caused 
some interference, but I've found that the 
interference is reduced to an acceptable level 
by; 

• use of shielded cables for antenna connec¬ 
tions, and 

• separation of the radio antenna from the 
computer. 

In other words, the proximity of the anten¬ 
na to the computer is more significant than 
the pickup of interference from computer in¬ 
terconnections to its keyboard, display or 
other outboard computer accessories. 

I could detect no increase in interference 
when I connected the PC to the TS-940S as 
described, even with the simple home-brew 
level converter. When the radio sends infor¬ 
mation to the PC, there may be a slight, 
detectable signal for a brief fraction of a sec¬ 
ond as the computer reads and processes the 
serial data stream. 

What Else Can You Do? 

The hardware interface described in this 
article is complete, but the software only 
scratches the surface of what you can do. I 
encourage you to use the program to experi¬ 
ment with how your radio accepts and re¬ 
sponds to commands. Once you have a feel 
for how this software works, you can use it as 
the basis for: 

• a logging program that gets frequency and 
mode data directly from your radio, 

• a program that stores station call and fre¬ 
quency information for SWL stations on PC 
disk, 

• a contest program that stores frequency 
information for stations you’ve heard but 
want to return later to contact, 

• a satellite program that calculates satellite 
passes and tunes your radio—and even, 
with some additional hardware, positions 
your antennas. 

• a packet program that allows you to select 
the frequencies of HF and VHF bulletin 
boards, and 

• programs that only you can imagine as 
you use the power of your computer and 
radio to enhance your favorite modes of 
ham radio operation. BO 


MODEL SG-2dW HF SSB RM>IOTELEPHONE 
GLOBM COMMVMCATIONSFORDATAmD VOICE 

Most bams would never subject our SG-2Q00i all frequency HF trans¬ 
ceiver to tbe kind df extreme conditions we designed it for. You’d 
likely be satiified having 15U^ watts output, 644 ITU channels, 100 
user defined (bam) frequencies in memory plus a direct entry VFO 
with 10 Hz stability,fultfrequency coverage, CW with sidetone and a 
superb 2:1 IF shape factor. Features such as FCC Type Approval, 
made with pride in America, direct Weatbetfax support, up to 8 
control beads andfullpetformance from -22Fto +14QF might seem 
a bit extreme. But \fiyou’ve ever chewed the rag on 20 meters in a 
Force 9 Arctic gale, you’ll appreciate that there’s a difference be¬ 
tween extremepeifomiance and petfarmance in tbe extremes. 
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by Dick Goodman WA3USG 


LOGic Jr. and LOGic II Vers. 


2.1 Ham Log g ing Software 


Discover the versatility of a 
computerized logbook. 


Personal Database Applications 
2616 Meadow Ridge Dr. 
Duluth GA 30136-6037 
Telephone: (404) 242-0887; Fax: (404) 449-6687 
Price Class: LOGic Jr. $39; LOGic II Vers. $79. 



L ogic Jr. and LOGic II from Personal Data¬ 
base Applications are state-of-the-art in¬ 
tegrated database management systems ded¬ 
icated to amateur radio logging. LOGic Jr. is 
the entry level program and will enable the 
user to get started with his or her logging 
requirements. This review will cover the major 
aspects of both as used on the IBM-PC. LOGic 
is also written for the Commodore Amiga and 
the Atari ST. The user's manual also states 
that a Mac version will soon be available. 

The LOGic logging system is extremely 
user friendly. Even the uninitiated computer 
user will be able to start basic logging within a 
few minutes after installation. As knowledge 
of the system increases, virtually any type of 
logging function imaginable can be Imple¬ 
mented. Supported functions of LOGic Jr. in¬ 
clude: 

1. Logging in real time (auto entry of date/ 
time) and non-real time; 

2. Auto logging of data from previous QSOs; 

3. Automatic tracking of virtually any award; 

4. QSL management; 

5. User-definable fields in the log; 

6. Extremely versatile print function, prints 
log reports, awards progress, beam head¬ 
ings, QSL Cards and labels; 

7. Up to 20 pages of free-form notes/com¬ 
ments stored per QSO. 

If LOGIC 11 Is purchased, the following func¬ 
tions are included: 

1. Interface capability to most computer con¬ 
trolled rigs: logs mode, frequency and 
band; 

2. Control of the radio with full screen memo¬ 
ry display; 

3. Auto duping and scoring for almost any 
contest including user generation of con¬ 
test parameters; 

4. Menu-driven report writer, enabling de¬ 
sign of your own customized printouts, 
labels, and QSL cards: 

5. QSL database manager facility; 

6. Grayline propagation chart; 

7. Control of any antenna rotor with RS-232 
interface capability. 

Some Background 

The LOGic logging system was written in 
"DBMAN," a commercially available applica¬ 
tions development system. This system is 
used by many large corporations and govern- 
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ment agencies for the creation of large inte¬ 
grated database management applications 
used in PC environments. Using a system 
such as this keeps the developer from "re-in¬ 
venting the wheel” because many subrou¬ 
tines and functions are included with the de¬ 
velopment system and do not have to be 
written "from scratch.” Since these functions 
are utilized in programs written by different de¬ 
velopers. they are proven reliable many times 
over. I have seen programs, logging and other¬ 
wise, that did not execute reliably because 
they were not tested adequately! Since I write 
software for a living myself. I feel that those 
with a good degree of computer literacy will find 
this an important factor in deciding whether or 
not to purchase any software package. 

Incidentally, some of the DBMAN com¬ 
mands and functions are available for use 
even if you don’t have a copy of the DBMAN 
language. This will allow extensive global up¬ 
dating and diverse manipulation of your data¬ 
base. Be careful, however, because some 
commands, such as "ZAP,” will totally erase 
a database in one fell swoopi Ensure that your 
database is backed up before you experiment, 
but by all means experiment. This is one sys¬ 
tem that is limited only by your imagination! 

installation 

The IBM version of the LOGic system may 
be ordered on any IBM compatible media 
{360K, 720K, 1.2M, or 1.44M disks). I received 
mine on two 1.2M floppy disks. The system 


requires a hard drive to run. The "LOGic Main 
Disk” has the installation file on it. You are 
required to make a directory on your hard 
drive where the LOGic system will reside, and 
then to run the installation program. The docu¬ 
mentation is excellent. With LOGic II, two 
manuals are provided. The first is approxi¬ 
mately 80 pages long and covers all aspects of 
installation and use of LOGic Jr. and LOGic II. 
The second manual is applicable to the "Re¬ 
port Writing” function of LOGic. Both docu¬ 
ments are high quality, desktop published 
manuals with the camera ready copy being at 
least laser-print quality. These manuals are 
the highest quality software documentation 
that I have reviewed to date! Finally, LOGic 
requires 450K of free memory to execute. 

Installation on my 80286-based machine 
went smoothly and was precisely documented 
in the user’s manual. After installation, a se¬ 
ries of menus are presented. These allow the 
setting of station parameters such as callsign, 
location (latitude and longitude), offset to 
UTC, screen colors, screen configuration, and 
selection of fields that you want to have a 
default value In your log. Once these parame¬ 
ters are installed, you can begin logging. 

Operation 

Using this system is as easy as entering the 
logging screen from the main menu and typ¬ 
ing in the information. I found the default data 
entry screen to be well designed and quite 
striking in its layout. When a callsign Is en- 









Photo B. LOGic runs under Windows or DesqView. Here LOGic is being run under Windows 3, 
neousiy with an external packet program. 


tered, a window pops up identifying the ioca- 
tion of the station, its continent, time differ¬ 
ence, time zone, DXCC prefix, CQ zone, iTU, 
whether the country is supported by the QSL 
bureau, and if third party traffic is permitted. 
On the top of the screen, the short and iong 
path beam headings are dispiayed, aiong with 
the distance to the station. LOGic aiso informs 
you if you have worked the station before, if 
you are using one of the many transceivers 
with a computer interface, automatic logging 
of mode, frequency, and band may be accom¬ 
plished. Complete remote control of the radio 
is also possible. LOGic will automatically aim 
your antenna at either the long or short path 
directions at the touch of a function key if you 
have a rotor with an RS-232 interface (I did not 
review the radio interface or antenna aiming 
function). 

While entering data, on-line help is avail¬ 
able for each field by pressing the appropriate 
function key. LOGic also utilizes intelligent 
edit criteria to minimize errors in data entry. 
Input of band, mode, state, and several other 
parameters are checked against internal ta¬ 
bles for valid values. All data in these tables 
may be modified by the user. For example, 
changing the values of frequencies in the 
band table for your license class will enable 
LOGic to warn you if you are operating out of 
your allocated frequency range. 

Screens may be modified for virtually any 
contest and called up instead of the default 
screen. LOGic includes screens for almost all 
major contests already formatted and ready to 
select via the Select Screen Configuration 
Menu. LOGic also provides for automatic in¬ 
crementing of contest serial number, dupe 
checking, and multiplier tracking. When con¬ 
test data is entered, it may be merged in with 
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your existing log, or easily removed at the 
completion of the contest. 

Inquiry and locating data in LOGic is simple 
and fast. LOGic uses indexed files for both 
date and callsign. No matter how large the 
database becomes, inquiry by call or date (or 
partial call or date), is effectively instanta¬ 
neous. LOGic also will allow inquiry via se¬ 
quential file search of any field (or any charac¬ 
ter string within a field). While this is not 
immediate (and takes longer as the database 
becomes larger), I found that with a log with 
1,800 entries I could search any field within 
20-30 seconds. Display of multiple records on 
one screen is also possible. In this format, it 
emulates the ARRL logbook configuration. 

logic’s report generation facility is menu- 
driven and superb (it also comes with its own 
60-page manual). It contains many pre-config- 
ured reports that will probably satisfy most 
requirements. Tabular reports, envelopes, 
QSL labels, and several other normal logging 
formats are provided. These reports may be 
modified or other reports created from scratch 
if desired. 

LOGic even includes a mail merge capabili¬ 
ty. This will allow you to generate letters and 
personalize them with data from your logging 
database. 

If you are presently using another logging 
program, chances are that LOGic will allow 
you to import data from it. LOGic comes with 
programs to import data from K1EA CT 
(through Version 7), ARIES-1 and 2, HAM- 
RAD, KT5X Contest Logging program, and 
Swisslog. LOGic will also import data from 
DBASE III files, standard ASCII fixed-length 
(SDF) files, or comma-delimited ASCII files. 
Unless your present logging system uses 
some really non-standard, proprietary storage 


format, it should be capable of being 
imported into LOGic. 

Awards Tracking 
LOGic really shines when it 
comes to tracking awards. This sys¬ 
tem will display your status in virtual¬ 
ly any major award in existence. 
LOGic comes ready to track WAS, 
DXCC, WAC, WAZ, 10-10 numbers. 
County Hunting, and Russian 
Oblasts. Others may be added as 
you get more familiar with the soft¬ 
ware. The only thing that you have to 
be especially careful about when 
tracking awards is to ensure that 
your latest QSL information is cor¬ 
rectly input. 

LOGic derives all other necessary 
parameters such as ITU zone, CQ 
zone and DXCC country name from 
its large prefix tables (greater than 
3,800 entries!). For WAS and 
5BWAS, LOGic uses the two char¬ 
acter state code that you enter dur¬ 
ing the logging process. This state 
code is checked in tables to ensure 
accuracy as you enter it. After I had 
imported in excess of 1,800 log en- 
simulta- ® DBASE III based logging 

system, LOGic built all necessary 
awards tables and indices in a mat¬ 
ter of two minutes for a DXCC status report. I 
did not import the DXCC country name but let 
LOGic generate that data from its prefix ta¬ 
bles. The results were right on the money, all 
stations worked were located in the prefix ta¬ 
bles and the report sent to my printer. 

The report displays callsign, country name, 
date and time worked, frequency, mode, QSL 
status, and signal exchange. Upon comple¬ 
tion, a summary is generated showing total 
stations reported worked and a confirmed/ 
non-confirmed ratio using QSL status data. 
The report is well formatted and very useful (I 
didn’t realize how far I still was from getting 
DXCCI). 

Final Kudos 

While LOGic does not contain a formal 
packet cluster interface, a small communica¬ 
tions terminal program is included that will run 
in the background with LOGic and allow ac¬ 
cess to yourTNC. 

LOGic also has a comprehensive database 
of QSL managers. This is updated on a period¬ 
ic basis and is available as an option to the 
user. LOGic even has a built-in contest keyer 
for sending CQs and repetitive data during 
CW contests! 

In summary, I found LOGic fast, easy to use, 
and perhaps most important, reliable. It is a 
serious logging program for those who want to 
document more then “Hello and Goodbye” 
QSOs. The capability to add tailored fields 
and virtually unlimited remarks allows the 
user to effectively design his/her own logging 
system without having to learn a high level 
computer language. My suggestion is that if 
you’re in the market for a state-of-the-art com¬ 
puter logging system, give LOGic a try. You 
will not be disappointed. Q 
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Daiwa PS-304 Regulated 

Electronics Distributors Corp. 

325 Mill St. 
Vienna VA 22180 
Telephone; (703) 938-8105 
Price Class: $170 


Power Supply 


I have never really thought much about 
acquiring a testbench power supply before. 
All of my DC power supply needs have been 
served by standard 12V supplies, with the cur¬ 
rent rating to match whatever equipment I was 
running. 

Recently. I've been doing a lot of circuit 
building. Testing out different circuits is diffi¬ 
cult or. if you need other than standard 12V. 
Impossible to do with a power supply designed 
to just sit there and quietly give you 12V. To 
aid in my circuit and component testing. I 
picked up a Daiwa PS-304 regulated DC pow¬ 
er supply. I have to admit, now that I have one. 

I don't know how I survived 20 years of ham¬ 
ming without it. 

Up Front 

The PS-304 Is a rock-solid piece of gear. 
It provides variable DC voltage from IV to 
15V. and current up to 30 amps intermittent 
(1 minute on/3 minutes off) and 24 amps 
continuous (enough to power most HF rigs). 
A heavy-duty, enameled cabinet and firm, 
quality switches and connectors give the feel 
of a professional piece of test equipment. 
Being a testbench supply, all dials, switches 
and connectors are on the front panel (unlike 
your basic 12V supply, where the connections 
are usually placed on the back). 

The face of the PS-304 is dominated by a 
voltage/amperage meter, switchable between 
the two by a rocker switch. This allows you to 
set the voltage to exactly what you need, as 
well as measure the current draw of a circuit 
or piece of gear. Voltage is easily set with a 
rotary knob. 

What makes the PS-304 such a convenient 
power supply to use is the abundance of pow¬ 
er connections available. There is a set of 
screw posts providing up to 30 amps, two sets 
of spring clips that provide up to 6 amps, and a 
standard cigarette lighter socket that provides 
up to 10 amps. This socket also has a tight-fit- 
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ting cover plate, to keep dust out when not in struction manual could be rewritten in about a 

use. Those who use cigarette lighter plugs to day, working from someone's bad translation, 

power their mobile gear will especially appre- A single-page instruction sheet would take 

ciate this feature. about 10 minutes to proofread and correct. In 

this day of desktop publishing and instant 
Documentation printing, this type of carelessness should 

As you might expect, a power supply cease, 
doesn’t require an instruction book to operate 
it. Even so, the one-page instructions that Thumbs Up 

come with the PS-304 are the hands-down Most power supplies are set up and then 
winner for the "Bad Japanese Translation of forgotten. You stick them under a desk, or 

the Year” award. I actually laughed out loud at on the back of a shelf, and as long as they 

some of the twisted syntax and unique sen- don’t break down you never give them another 

tence construction (not to mention the typo- thought. The PS-304 is definitely NOT that 

graphical errors). Since it doesn’t take a rock- kind of power supply. If you have varying 

et scientist to operate a power supply, it is power needs, or if you do even a modest 

easier to be amused in this case than in some amount of kit building or home-brewing, 

others, but the point must be made: When are you will find this power supply fills your needs 

foreign companies going to start hiring En- beautifully. The quality of construction and 

glish-speaking writers to supply them with En- ease of use make this a superb addition to any 

glish instructions? Even the most complex in- ham's testbench. Q 



Number 31 on your Feedback card 


DXpedition Lessons from 
Peter I and Bouvet Islands 

Helpful hints for your next exotic radio operation. 

by Roald Steen AJ0N/LA6US 


F ew amateurs have as much experience in 
arranging DXpeditions to difficult loca¬ 
tions as Kaare Pedersen LA2GV and Einar 
Enderud LAIEE. In January 1987 this two- 
man team of Norwegian DXpeditioners were 
the first ones to put 3 Y2, Peter I Island, on the 
air. Two years later, they conducted another 
memorable DXpedition, this time to 3Y5, 
Bouvet Island. The Peter I Island expedition 
of LAIEE and LA2GV resulted in 16,000 
contacts with 112 countries; the Bouvet Is¬ 
land expedition of LAIEE, LA2GV, F2CW, 
HB9AHL and JFIIST resulted in a total of 
47,000 contacts with hams on all continents. 

I met with Kaare and Einar in November 
1990 at Einar's spacious hilltop home in an 
Oslo suburb, and talked with them about their 
DXpeditions to Peter 1 and Bouvet Islands. 
Their experiences in planning and conducting 
these two difficult DXpeditions can be a help¬ 
ful guide to other groups of hams that may be 
planning DXpeditions to DXCC countries 
that are hard to get to. 

Plan Ahead 

Einar had Arctic experience from serving 
as the manager of a satellite communications 
facility on the Svalbard Islands, north of Nor¬ 
way, before embarking on the first DXpedi¬ 
tion to Peter I Island. His knowledge of Arc¬ 
tic conditions was an imponant asset during 
the expedition planning. 

Concern for the weath¬ 
er and the seasons must 
be part of the planning 
for an expedition to a re¬ 
mote island such as Bou¬ 
vet or Peter I, Einar ex¬ 
plained. Peter I Island is 
covered with fog during 
much of the year, so even 
a helicopter may be un¬ 
able to land there much 
of the time. In the far 
south, you must plan 
your DXpedition for the 
northern winter to avoid 
the severe weather that 
much of this part of the 
world experiences dur¬ 
ing the southern winter. 

Most of all, if you 
would like to arrange a 
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Photo A. Jackv F2CW, Einar LAIEE, Jin 
JFIIST, Kaare LA2GV and Willy HB9AHL 
aboard the M/V Aurora. 


DXpedition to a remote uninhabited island, 
you will need funds. A DXpedition to an 
inhabited tropical island in the Caribbean or 
the Pacific may not cost much more than a 
regular vacation, but an uninhabited island is 
likely to lack all infrastructure such as roads, 
shelters, airport and utilities. 

In common with a few other rare DX coun¬ 
tries, Bouvet Island and Peter I Island are 
both completely uninhabited. Once you are 
dealing with an uninhabited island when plan¬ 
ning a DXpedition, everything becomes 
much more expensive and complicated. As 
uninhabited islands, both Bouvet and Peter I 
are without service by any airline. If you 
would like to operate from an uninhabited 


island like 3Y2 and 3Y5, you must arrange 
your own transportation, and this can be far 
more expensive than flying to your destina¬ 
tion as a passenger on a commercial airline. 

Getting There 

The Norwegian polar vessel Aurora trans¬ 
ported Einar and Kaare during their Bouvet 
and Peter I Island expeditions. The Aurora is 
equipped for polar voyages, and has a crew 
which is well experienced in navigating in 
polar regions and in dealing with severe 
weather conditions. 

On an uninhabited island, all of the ameni¬ 
ties which you are used to are missing. Since 
there is no electric power, you must bring 
your own generator. Fuel for the generator 
must be brought onto the island, for you will 
not find a fuel dealership on an uninhabited 
island. 

Bring Plenty of Supplies 

And there are other problems. You must 
bring your own food for the duration of the 
stay. You may even have to bring your own 
water or desalination equipment. 

Once you finally get there, landing on Bou¬ 
vet Island or Peter I Island can be a challenge. 
There are no docks or natural harbors on 
either of these islands, so landing must be 
done by helicopter. But, in order to be able to 
get off the island if the 
helicopter should mal¬ 
function or if visibility 
should become too low 
for safe helicopter evac¬ 
uation, there must also 
be a way to get off the 
island by boat or rubber 
raft in an emergency. 

If Kaare and Einar 
should have been unable 
to leave Peter I Island by 
helicopter, they would 
need to use some moun¬ 
tain climbing techniques. 
They set up their station 
on top of a glacier which 
could only be descended 
with the help of ropes 
and mountain climbing 
gear. Peter I Island has 
few sites that are suitable 



Photo B. The inhabitants of Bouvet Island are elephant seals and penguins. 







for access even by helicopter, and the glacier 
site turned out to be the most convenient site 
on the island. 

For shelter, Kaare and Einar brought tents 
that were built for use in polar regions. These 
tents have special insulation between two lay¬ 
ers of fabric to keep the cold out. 

A Well-Equipped Station 

The Bouvet Island expedition was well 
equipped with radio equipment. In addition to 
Kaare and Einar, the operator team consisted 
of Jacky F2CW, Willy HB9AHL and Jin 
JFIIST. The guest operators also helped in 
raising funds for the expedition. During the 
Bouvet Island expedition, the considerable 
inventory of radio equipment included four 
triband beams, three Butternut HF-6V verti¬ 
cals and a W0CD Battlecreck Special antenna 
for 40, 80 and 160 meters, and five trans¬ 
ceivers. 

Even a portable computer was included to 
assist in logging. Some interference between 
the five stations on Bouvet Island was in¬ 
evitable, since the separation between each 
station was small. By planning the bands to be 
used by each station to limit interference, and 
by using antennas with vertical polarization 
at some of the stations and horizontal polar¬ 
ization at the remaining ones, interference 
was kept at tolerable levels. 

Licensing 

Some rare DX countries are islands that arc 
politically or militarily sensitive, perhaps 
with a host government which is not too 
friendly to amateur radio. Fortunately, the 
Norwegian government is friendly to ama¬ 
teur radio and docs not consider these remote 
islands under its administration to have any 
strategic value. Reciprocal operating agree¬ 
ments exist between Norway and most coun¬ 
tries with a large ham population. 

It is even questionable if the Norwegian 
government could deny anyone permission to 
land on Peter I Island, since this island is so 
far south that it is covered by the Antarctic 
Treaty. The Antarctic Treaty includes guar¬ 
antees of free access to the continent and the 
islands that arc covered by the treaty to any¬ 
one, regardless of nationality. 

The Norwegian government has turned 
Bouvet Island into a natural reservation due 



Island. This was the very first radio operation 
from this island near the Antarctic continent. 

to its unique nature and wildlife, mostly com¬ 
posed of elephant seals and penguins. There¬ 
fore, it granted Einar and Kaare permission 
to land on the island provided that they left the 
island as it was when they arrived there. All 
garbage and equipment had to be removed 
when the expedition left Bouvet Island. 

Mutual Benefits 

But the expedition was asked to leave two 
artifacts on Bouvet Island. One is an automat¬ 
ed weather station, which sends its reports 
through a French communications satellite 
system. The weather station, which is not 
solar powered, has batteries that are designed 
to last for three years. A plaque of Lars Chris- 
ten.sen, a Norwegian ship owner who fi¬ 
nanced the expedition which claimed Bouvet 
Island on behalf of Norway in 1927, was also 
left behind, mounted on a large rock near the 
camp on Bouvet Island. 

An amateur radio operation can provide the 
island and the host _ 


government with a great deal of publicity. 
And this is the type of publicity which gov¬ 
ernments like, as ham radio is a peaceful 
hobby which conveys an image of advanced 
technology. An event of this type may also be 
attractive to corporate sponsors that are seek¬ 
ing publicity. Large corporations may be per¬ 
suaded that they can benefit from sponsoring 
a DXpedition with its image of advanced 
technology. 

Finding Sponsors 

Kaare and Einar utilized these forces dur¬ 
ing their fund-raising efforts for their two 
DXpeditions. They received funding from 
corporate sponsors in a number of countries. 
They also received contributions from the 
almost 1,000 amateur radio operators around 
the world that are members of Club Bouvet. 

A television crew followed the expedition 
to Bouvet Island and took more than seven 
hours of TV footage. This footage has been 
edited into television programs that have ap¬ 
peared on European television. Researchers 
from the World Wide Fund for Nature 
(WWF) and the Norwegian Polar Research 
Institute followed the Bouvet Island DXpedi¬ 
tion as paying expedition members. 

The Peter I Island expedition, on the other 
hand, was arranged by the Norwegian Polar 
Research Institute, Kaare and Einar partici¬ 
pated in that expedition as paying expedition 
members to set up their ham radio operation 
on the island. 

If you are planning a DXpedition to a rarely 
visited location, revenues from television 
footage may help you balance the books. 
Kaare and Einar have not put their experi¬ 
ences into a book, being too occupied with 
their engineering professions in Norway, but 
a trip like this could also provide good materi¬ 
al for a book to earn some additional rev¬ 
enues. 

Remote DX Adventures 

It may help to be in good physical condition 
before you start out on a DXpedition to an 
uninhabited island. And last, but not least, 
you will need support from other amateur 
radio operators in the form of fund raising, 
QSL managers and a support organization, 
according to Kaare and Einar. Bl 



Photo D. Einar LAI EE .starting up the generator on Peter I Island. 


Photo E. The rugged campsite on Bouvet Island. The M/V Aurora can 
be seen in the background. 
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by Michael Jay Geier KBl UM, 


73 Review 


The Yaesu FT-26 
2 Meter Walkie 


Simplicity redefined. 


Yaesu USA 
17210 Edwards Road 
Cerritos CA 90701 
(213)404-2700 
Price Class: $330-$350 


Y aesu's new FT-26 is the successor to the 
company's venerable FT-23R series. It's 
an attractive little walkie that follows today's 
trend of making the cases thicker while reduc¬ 
ing the other dimensions. Its rounded, sculpt¬ 
ed shape feels good and fits nicely in my hand. 

First Impressions 

Although Yaesu’s ads show the FT-26 with 
its standard 7.2-volt battery, the review unit 
was shipped with the optional 12-volt battery, 
making it substantially larger than it looks in 
the magazines. The radio itself is quite small, 
and the entire package is comparable to other 
small, modern walkies when the standard bat¬ 
tery Is used. All the buttons are on the front 
and left side, making the rig easy to operate. 
The PTT/Lamp/Monitor switch is rubberized 
and rounded and has a very nice feel. The 
speaker produces very good audio for a radio 
this size. It blows away the audio on my FT- 
411. The LCD resembles the one on the '411, 
but the new one is larger and significantly 
easier to read. Like the '411, this one shows all 
six digits of the operating frequency, including 
a real zero at the end. It's great. I wish the 
other manufacturers would go back to this 
system. The LCD and the keypad buttons are 
lit with green LEDs. The lights can be locked 
on, which is nice for mobile operation at night. 
Also, they can be set to shut off a few seconds 
after the last button has been pressed, which 
is optimum for battery operation. Speaking of 
those buttons, there aren’t many of them! In 
keeping with the advertised philosophy of sim¬ 
plicity, the radio only has nine buttons on the 
front and three on the side under the rubber 
cover. Sorry, there's no DTMF (Touch-Tone) 
pad. 

The top of the rig has the usual volume and 
squelch controls and antenna connector. 
Each has a rubber gasket to help seal mois¬ 
ture out. Also present are the mike and ear¬ 
phone jacks, of course, but there's an extra 
goodie here: a direct 12-volt input jack. You 
don't have to buy an adapter to slide on the 
bottom of this rig to use it in your car or as a 
base station; just plug your cable in and gol 
Nice touch. To complete the mobile picture, a 
slide-on cover is provided so that you can re¬ 
move the battery and still protect the connec¬ 
tor on the bottom. In this configuration, the 
entire radio is about the size of a microphone! 
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The Yaesu FT-26 2meter walkie. 


But, if you do leave your battery connected, it 
will charge as you drive. That could be very 
handy on long trips. The rubber duck antenna 
is extremely stiff. Its rubber cover is not firmly 
attached to the BNC connector, and mine 
started to unscrew when I tried to remove the 
duck from the rig. This antenna could use 
some improvement. Finally, the rig comes 
with a belt clip, but no soft case. The cases are 
available as options, though. 

Lotsa Stuff, Easy to Use 
Although the radio is indeed simple to use, it 
does not skimp on features, save for one im¬ 


portant one (more about that later). In fact, 
there are some new, advanced capabilities. 
Let's see, you've got 53 memories which can 
be tuned like individual VFOs. Any memory 
can hold odd splits or independent TX/RX fre¬ 
quencies. There's one real VFO (the "dial"), 
and there's a "call” memory which is ac¬ 
cessed with just one keypress. The rig also 
has built-in VOX, which is designed to be used 
with an optional headset. DTMF squelch and 
paging are standard. CTCSS is available with 
the FTS-17A tone board, but It’s optional and 
the review unit did not have it installed, so I 
couldn’t try It out. It appears to function in 
much the same way as the FT-411’s, so it 
should be very easy to use. RF power output 
can be selected from four different levels 
when using 12 volts, for a maximum of 5 watts 
out. At 7.2 volts, three levels are available, 
with 2 watts being the highest. During trans¬ 
mit, the LCD depicts the power output by 
showing appropriate numbers of steps at the 
bottom (where the S-meter is during receive). 
Note that this is not an actual measurement of 
power output—it is just a display generated by 
the microprocessor. On most walkies (which 
have only HIGH and LOW power settings) this 
is silly, but it has a purpose here, because it 
reminds you of which of the four steps you 
have chosen. 

The Automatic Battery Saver (ABS) has a 
new twist. It monitors your operating history 
and adjusts itself to the optimum saving ratio 
without your ever knowing about it! If you don’t 
like that, you can set it manually for three 
different ratios, or you can turn it off for packet 
operation. 

The Automatic Power Off (APO) function 
lets you select from 10, 20 or 30 minutes and, 
of course, permits you to disable it. To save 
even more power, the BUSY LED, which lights 
to indicate that the squelch is open or the 
channel is busy, can be turned off, as can the 
musical keypad beeper. 

The Automatic Repeater Shift (ARS), which 
sets the offset for you in accordance with the 
band plan, can be adjusted to various re¬ 
peater subbands, as well as turned on and off. 
I surmise that this is used primarily for setting 
the radio to the subbands of different coun¬ 
tries. I can't imagine why you'd want to 
change it here in the U.S. 

For true beginners, the radio can be turned 






into a channelized, CB-like unit by selecting 
the "memory only” mode. In this configura¬ 
tion, only channel numbers, which corre¬ 
spond to memory numbers, are displayed. No 
frequencies, nothing! Also, most of the rig's 
features are locked out. This might be useful 
for a true technophobe’s first week of owner¬ 
ship but, beyond that, I don’t see the point, 
especially since you must program the fre¬ 
quencies in first to use it! Perhaps it could be 
helpful for someone who is physically or visu¬ 
ally impaired. 

Basics 

The radio receives from 130 to 174 MHz and 
transmits from 140 to 150 MHz. Receive sen¬ 
sitivity is excellent and holds up very well out¬ 
side the ham bands. Selectivity is as usual for 
Yaesus. In other words, superb. When you are 
5 kHz off, you known. 

As I mentioned before, receive audio is very 
good. The speaker has better bass response 
than most small rigs, which makes it sound 
much nicer, especially on male voices. It is 
reasonably loud for its size but, as you might 
expect, it can be hard to hear in a noisy car or 
truck. Of course, you can hold the whole rig up 
to your ear because it is so small. Also, there 
are optional speaker/mikes, and even a new 
earpiece/mike which has a separate mike you 
clip to your shirt. 

The radio has all the usual scanning and 
priority functions, and it lets you shield memo¬ 
ries from the scan while still allowing you to 
hear them manually. You also may hide them 
altogether. The scan speed Is about the 


fastest I’ve ever seen; it really zips through the 
band. 

Using K 

Because there are so few buttons, some of 
the more advanced operations require some 
arcane keypress sequences. Luckily, there 
aren’t too many of them, and none is anything 
you will use very often. For everyday opera¬ 
tion, the radio couldn’t be easier to use. While 
you cannot enter frequencies directly (be¬ 
cause there’s no number pad), the rotary dial, 
in conjunction with the MHz step function, lets 


you get where you’re going without too much 
trouble. Most operation Is from the memories 
anyway. Other than that, there’s not much to 
tell. This is a basic, solid walkie. 

What’s Up, Docs 

In many of my reviews. I’ve complained bit¬ 
terly about the Incomprehensible documenta¬ 
tion. This time, though, there’s nothing to 
complain about. The booklet Is first rate. It Is 
written in English and, except for a few in¬ 
significant typos. Is about as close to perfect 
as I could hope for. Even the section on DTMF 


1691 MHz Weather 
Satellite System 

1691 MHz Hemt Pre-amp. 

model TS-1691-P.Amp $299 

1691 MHz Receiver 

model TS-1691 -Recvr $450 

Decoder Board & Software 
model TS-VGA-SAT3 $300 

Decoder Board & Software 
model TS-VGA-SAT4 $399 

Low Loss (microwave) Coaxial Cable (65 ft) 
with connectors. 

model 1691 -coax ass’y $55 

1691 MHz Loop-Yagi Antenna 
model 1691-LY(N) $99 


Demonstration Disc (IBM-PC VGA compatible) 
of signals recorded from WX-SAT system. $5 

Shipping: FOB Concord, Mass. 

Prices subject to change without notice. 

MB 

SPECTRUM INTERNATIONAL, INC. 
Post Office Box 1084, Dept. S 
Concord, Mass. 01742, U.S.A. 
Phone: (508) 263-2145 
Fax:(508)263-7008 


Say You Saw 
It in 73/ 



( Software Systems Consulting | 

615 S. El Camlno Heal. San Clemente. CA 92672 ' 
Tel;(714)498-5Z84 Fax;(714)498-0568 I 


squelch and paging Is easy to understand. 
See, it can be done. Also included are full 
schematics and a handy, wallet-sized cheat 
sheet. Nice job, folks. 

Oops... 

The DTMF squelch and paging modes re¬ 
quire both the sending and receiving of tones, 
so the rig obviously has a tone-generating 
chip inside. Despite this, you cannot make 
autopatch calls from this radio. Nor can you 
use it to control special functions on a re¬ 
peater. It can only send 3-digit codes, and only 
zero through nine. It cannot send the star or 
pound sign. All the new rigs (at least the ones 
I’ve seen) which have DTMF paging use the 
same three-digit, 0-9 scheme. Like the oth¬ 
ers’, the FT-26’s inability to send the star and 
pound sign makes the selective calling fea¬ 
tures unusable through most modern repeater 
controllers, which will not pass the tones with¬ 
out prefixes containing the special characters. 
Of course, it works fine for simplex use and is 
especially handy at hamfests. 

Conclusion 

I like this radio. It works well and keeps the 
"bells and whistles” to a minimum, or at least 
unobtrusive. If you need the paging or you are 
turned off by lots of programming options (and 
can live without autopatch), the FT-26 is for 
you. If, however, you need the CTCSS or auto¬ 
patch, check out Yaesu’s gorgeous new 
FT-415, which I’ll be reviewing very soon. 
Either way, Yaesu’s got a walkie you’re sure to 
love. B 
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Homing IN 


Number 15 on your Feedback card 


Joe Moell. P.E.. K0OV 
PO Box 2508 
Fullerton CA 92633 

School Days and 
Dual-Band J’s 


Radio Direction Finding 


100 students total, is in a rural area 
near the Texas border. Don has made 
amateur radio an important part of his 
physical science class. A dozen teens 
are now proud owners of ham tickets 
(see Photo A), 

"My kids are more enthusiastic 
about transmitter hunting than anyoth- 


in education. How about setting up a 
foxhunting program for your school 
system? Lack of RDF experience is no 
excuse—N5NDE didn't have any when 
he started, either. Here is an opportuni¬ 
ty for the teacher to learn along with the 
students. 


Don’t gel the idea that RDF contest¬ 
ing is just for kids. The dozen T-hunIs 
every month in Southern California 
bring out fun lovers of all ages. One 
perennial participant is Milt Ronney 
WA6FAT(see Photo B). Milt celebrates 
his 80th birthday this year. He started 


the dead end. 

Hunt time came, and we began our 
regular voice transmissions on 446 
MHz. repealed onto the 146 MHz hunt 
frequency by the concealed dual- 
bander. It look the first team about an 


seen again for another hour. Team af¬ 
ter team did the same thing, or else sat 
there, peering at the dead end. expect¬ 
ing to see us crouching in the bushes. 

After lots of encouragement from us. 
most of them got out their flashlights 



Photo A. Turner High School students built a “shrunken quad" to find elusive 
hidden transmitters. Left to right, they are Andy Barthel KB50NC, Gregg (no call 
yet), Rodney Blankenship KB50NB, and kVes Hearell N50FA. (Photo by N5NDE:) 


unbeatable tool (foxhunting) lor getting 
kids interested in our hobby? 

At the annual Science Extravagan¬ 
za. a hobby show put on by the Youth 
Science Center (YSC) of Orange 
County, California, we always have 
RDF demonstrations in addition to the 
usual HF/VHF/ATV/OSCAR/packet 
displays. Nothing else gets youngsters 
excited about radio more than “sniffing 
out" one of the two hidden T's on the 
grounds, using the RDF gear we 


gel to do this sort ot thing regularly, I o 
my dismay. I am finding that far too 
many non-ham educators are fearful of 
science and Ignorant of ham radio. 
(YSC is trying to change thatl) 

All the ham operators who teach in 
my school district can come up with a 
dozen reasons why they can't use am¬ 
ateur radio in their classrooms. So I am 
Ihrllled to read of educators like 
WB2JKJ and WB2MGP who are using 
It in spite of the obstacles. But it can be 
even belter when T-hunting is part of 
the ham radio curriculum. 


menl," N5NDE reports. “I have a cou¬ 
ple of kids assigned to building a 
Doppler set, and we have obtained the 
money lor parts. 

"My kids prefer to be the fox. The 
adults and anybody else who wants to 
come out can try to find us. We have 
already had one walking hunt and one 
driving hunt." 

Support from the ham community 
would be a big help to a program like 
this. "We tried to have a couple of con¬ 
tests at the local hamfesis." Don says. 


crossband repeat operation. (Informa¬ 
tion on such modifications is often pro¬ 
vided by manufacturers and dealers.) 

A typical example is the 2 meter hunt 
that WA60PS and I pul on for the Or¬ 
ange County (California) RACES 
group last November. It was intended 
to be a relatively easy nighttime train¬ 
ing exercise, but we wanted to give the 
contestants something unexpected. 


I put my IC-32AT 2 meter/70 cm 
handheld and a 20 amp-hour 12 volt 
battery in a box, painted black. We con¬ 
cealed this fashup in a bush, a few feel 
off a dead-end road in Anaheim Hills. 
We parked our van a couple of blocks 
away in a good spot to view the bush. 


but it works just fine for linking to the 
control point. The quarter-wavelength 
matching section at the bottom is 3/4- 
wavelength at 446 MHz, so it has the 
same transformer characteristics. 
(Such matching sections may be any 
odd multiple of a 1/4-wavelength.) 

I have used this J design on 2 meters 
lor several years. The J is an excellent 
antenna lor public service and emer¬ 
gency work because it does not require 
a ground plane 1 mounted it on a 1/2" 
thick plastic base. 6" x 8". Wood works 
fine for the base. too. You can set it just 
about anywhere (preferably high and in 
the clear), hook up the coax, and be on 
the air in seconds 

Figure 1 shows the dimensions. The 
elements are 1/8’ diameter stainless 



Don Loving N5NDE is a science SAR in II 
leacher in Burneyville, Oklahoma. they all loi 
Turner High School, which has about We nee 
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had a tew people show up, one trom 
Texas. We had a good lime but we only 
had three or four people that hunted. 

"We don't have any ham clubs close 
by. There is a repealer within range, 
and we talk it up on that. Mostly we 
have to go to hamfesis that are a cou¬ 
ple of hours away." 

Don's plans for the future include 
using RDF for search and rescue 
(SAR). He would like to run an SAR 
Explorer post. "We had a small four- 
passenger plane crash a few years ago 
that affected the whole community." 
he says. "Hams were out searching for 
the plane. That brought up the idea of 
SAR in these kids’ minds, because Photo B. When Milt Ronney WASFAThides the T you never know wh 
they all lost some friends." This lime, he is testing the river effect " on VHFpropagation by sett 

We need more hams like Don Loving middle of Santiago Creek. 















centimeters. See the text for element Information. 


tape to make 
the antenna in¬ 
visible in the 
bushes under 

Center the 
coax connector 
between the el- 

prefer a BNC 
receptacle in¬ 
stead of the 
usual SO-239. 
Clamp the wire 
leads from the 
connector to 
the elements at 

shown. You 
may need to 
slide the con¬ 
nector assem¬ 
bly up or down 
to achieve the 
best SWR, but 


steel welding rods. Stainless elements 
are strong, flexible, and non-corrosive, 
but attaching them at the bottom is a 
problem. You may prefer to use brass 
or bronze rod If you are not equipped 
to solder stainless steel or to drlll/- 
tap the shorting bar to accept the 
rods. 

The shorting bar at the bottom is 
mandatory, but do not connect the bar 
to the rig's ground. For this hunt, I cov¬ 
ered the elements with black electrical 


should end up at the same distance 
from the bottom shorting bar. 

The plastic spacer is important to 
keep the matching section elements 
parallel, two inches apart, at all times. I 
held my spacer In place with hot glue, 
but you could drill and tap the plastic 
for setscrews. 

My handheld is happy with 2:1 
SWR. which was easy to achieve on 
both bands. With a little pruning and 
tweaking, you should be able to get 



Photo C. The UFJ-1730Pocket Roll-Up 2 meter J antenna is 
easy to carry to the hiding site. The bulge is the ferrite choke 


1.5:1 

your hunt fre¬ 
quency. 

A Store-Bought 
Alternative 

If you would 
rather buy a J 
than build one, 
consider the new 
Pocket RoIMJp J 
from MFJ Enter¬ 
prises, Inc.. P.O. 

Box 494, Missis¬ 
sippi State MS 
39762:(601) 

323-5869. The 
MFJ-1730 (see 
PhotoC) uses TV-type twin-lead for the 
matching section and radiator. It 
features a ferrite choke balun to keep 
RF off the coax shield and Improve 
the match. A 4-1/2' RG-58 pigtail 
with BNC connector goes to your hand- 
hetd. 

While it won't stand alone on a table 
like the antenna of Figure 1, the Pocket 
Roll-Up is much easier to transport. It Is 
ideal for hanging from a tree or bush. It 
will support its own weight, but I would 
not recommend using it to hold up the 
rig. particularly if you use an oversize 
battery. The internal solder connec¬ 
tions may not withstand that much 
strain. Support the transceiver under¬ 
neath. use the belt dip, or suspend 
the rig with a separate piece of nylon 
line. 

In my tests, the J of Figure 1 and the 


Pocket Roll-Up gave equal perform¬ 
ance on both 2 meters and 70 centime¬ 
ters. Range was much greater than a 
quarter-wave whip In each case, My 
wattmeter measured 1.3:1 SWR on the 
MFJ-1730 at the 146.565 MHz South¬ 
ern California T-hunt frequency, rising 
to 1.8:1 at 148 MHz and 2.4:1 at 144 
MHz. Lowest SWR on 70 centimeters 
was 1.2:1 at the high end of the band, 
rising to 2.3:1 at 440 MHz. 

Even on an intermittent-signal T- 
hunt, the transmit duty cycle is higher 
than in a casual QSO. So give your HT 
some extra cooling help. I removed the 
belt clip and bolted a 3' finned 
heatsink in Its place for the RACES 
hunt. That was sufficient for a 5 watt HT 
on a cool evening, but you may need a 
small 12 volt fan on a hot day. Happy 

hiding! B 


DSP from IPS 

Hear how Digital Signal Processing can improve your reception! 

Use our new NF-60 to 
knock out 

heterodynes and tune-ups. 

The NF-60 is an automatic DSP 
audio notch filter that connects to 
the audio output of your receiver or 
transceiver and includes a built-in 
speaker amp. It automatically 
removes tones which last longer 
than a few milliseconds, so it knocks 
out Tune-Ups, CW and RTTY. It’s 
not limited to removing just one 
tone as are standard notch filters. 

NF-60 Introductory Price: $149.95. 

For 115VAC to 12VDC Adapter add $ 12. Charge to MasterCard or Visa. Allow 1 week for personal checks. COD additional. 
We pay surface shipping in the Continental United States. NC residents add 6% sales tax. 

Communications. Inc. toll free order une 1 - 800 - 533^19 

P.O. Box 97757 Raleigh, NC 27624 Technical info 1-919-790-1048 FAX 1-919-790-1456 


See us at 

Dayton 

Booths 639 & 646 
for 

Demonstrations 


Use our NIR-10 if you’re 
troubled by more than just 
heterodynes. 

The NIR-10 is a Noise and QRM 
Reducer for SSB VOICE. This 
unique device contains white noise 
reduction, variable bandpass filter¬ 
ing and automatic notch modes. It 
reduces noise and removes hetero¬ 
dynes occuring in the presence of 
speech. Made possible by real¬ 
time Digital Signal Processing 
(DSP) using a 40 MHz DSP chip. 

NIR-10: Still $395. 


CIRCLE 285 ON READER SERVICE CARO 

73 Amateur Radio Today • May, 1992 55 







Number 16 on your Feedback card 




Atv 


Bill Brown WB8ELK 
%7Z Magazine 
Forest Road 
Hancock NH 03449 

Wisconsin ATV Fiight 

On December 7,1991, a group from 
Hillsboro, Wisconsin, launched an 
ATV balloon with some interesting in¬ 
novations. I think you’ll find some of 
these ideas of value for your ham 
shack or repeater installation. 

The Package 

Based on the successful flight and 
recovery of their previous voice re¬ 
peater flight, Joe Mayenschein 
WB9SBD and Tim Tomljanovich K9SB 
decided to risk a full video package on 
this mission. The ATV section consist¬ 
ed of a PC Electronics KPA5-RC 1 -watt 
ATV transmitter (439.25 MHz) with an 
FMA5 audio subcarrier board, a minia¬ 
ture BW TV camera (similar to the one 
offered by both GBC Corporation and 
Micro Video Products), a Uniden 
Bearcat 10OXLT scanner and a 10 me¬ 
ter AM transmitter on 28.322 MHz (see 
the April '92 issue of Radio Fun, p. 18) 
with voice ID (see the November ’91 
issue of 73, p. 11). The antenna system 
consisted of an Olde Antenna Labs 
Mini-Wheel for ATV, a dipole for 10 me¬ 
ters and a lA-wave whip for VHF. 

In addition to the live ATV camera 
transmissions, they programmed the 
scanner to receive on two channels on 
2m FM. One frequency was the “free- 
for-all” uplink and the other was a pri¬ 
ority channel for control of the mirror 
system and to make announcements 
from mission control. 

Anything heard on the 2m uplink was 
repeated down via the ATV audio sub¬ 
carrier as well as the 10 meter AM 
transmitter, in essence, this would be a 


Ham Television 

super-wide coverage crossband re- 

Remote Camera Pointing 

Joe WB9SBD came up with a very 
inexpensive and effective method of 
remote camera pointing. Rather than 
move the entire camera around with 
servos, Joe mounted a motor-driven 
first-surface mirror in front of the TV 
camera at a 45° angle. The first sur¬ 
face mirror (cat. #2741) is available 
from American Science Center; (708) 
475-8440. Edmund Scientific is anoth¬ 
er good source of first surface mirrors. 

With two angled pieces of PC board 
material, Joe was able to suspend the 
motor/mirror assembly at just the right 
point above the camera. Viewed on 
edge, the two pieces of PC board in the 
field of view of the camera are hardly 
noticeable (see Figure 2). 

The motor-driven mirror rotated at 
0.5 rpm, giving them a continuous 
360° pan of the camera view every 2 
minutes. The motor (12 VDC at 0.5 
rpm) is made by Hankscraft and only 
draws 4 mllllamps when operating. 
You can contact Hankscraft at (608) 
524-4343; a variety of operating 
voltages and rotation speeds are avail¬ 
able. If you plan to send one up In a 
balloon, be sure to specify a grease¬ 
less motor to handle the -60° temper¬ 
atures in the upper altitudes. 

Joe and Tim added a Norcon touch- 
tone controller (model TD16 with 16A 
expansion module) which allowed 
them to turn the motor on or off by 
remote control. To change the camera 
view, theyjust activated the motor viaa 
touch-tone sequence and waited for 
the mirror to rotate to the desired point. 
Keep in mind, however, that the Image 
as viewed through the mirror will be 


Photo A. The completed payload showing the unique rotating mirror system. The motor turned a mirror (slanted 
45°) in front of the TV camera which provided a continuous 360° view every two minutes. The callsigns are 
reversed so they appear normal in the downlinked video as seen through the mirror. 


reversed. Some TV cameras have a 
reverse scan switch which allows you 
to compensate for this effect. 

To Identify their balloon ATV trans¬ 
mission, they mounted a thin strip 
alongside the edge of the package with 
their reverse Image callsigns. Since 
the camera focuses from 6" to infinity, 
this method of video ID worked very 
well during the flight. 

The Flight 

After a late night session of final con¬ 
struction and testing, the launch team 


assembled near Joe WB9SBD’s farm 
around 7:30 a.m.. After various Mur- 
phyisms (the N-connector on the re¬ 
ceive antenna fell off, the regulator on 
the helium tank wouldn't fit and there 
was intermittent video from the pay- 
load), everything somehow came to¬ 
gether. 

At 9:45 a.m., the HBT-2 (Hillsboro 
Balloon Team) mission took off under 
near ideal ground conditions. Since a 
storm front had cleared out of the area 
a few hours earlier, visibility was excel¬ 
lent. Everyone watching the ATV 
downlink at the launch site was treated 
to spectacular views of the rolling Wis¬ 
consin farmland. The remote mirror 
system worked great. The touch-tone 
system worked perfectly, allowing the 
control station to easily point the cam¬ 
era view at the horizon, at the ground 
below or even up at the balloon itself. 

Reports came rolling in via the HF 
net on 7.155 MHz (Scott ND9C was the 
net control). Just 10 minutes after take¬ 
off, Mike WB0QCD reported seeing P4 
pictures from Iowa. Soon afterwards, 
reports of nearly snow-free video re¬ 
ception came in from Ron W9ZIH in 
northern Illinois and Andy N9AB and 
others in the Chicago area. One station 
even reported seeing P2 level pictures 
in Arkansas! Apparently there was 
some interesting ducting going on dur¬ 
ing the flight. 

Both the ATV audio subcarrier and 
the 10 meter AM downlinks from the 
crossband voice repeater system 
worked quite well. It was fascinating to 
hear distant stations describing their 
video reception on the 2 meter talk fre¬ 
quency. 
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Photo E. The recovery, team after retrieving their prize from the tree, (f to t): James 
N9LKY, Jim N9KAN (behind James), Steve WB9ZRE, David KE9KX, Lennart 
KB9GDY, Brent Hughes and Tim K9SB. 
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Number 17 on your F^dback card 

Hams WITH CLASS 


Carole Perry WB2MGP 
Media Mentors. Inc. 

P.O. Box 131646 

Staten Island NY 10313-0006 

Miami Tropical Hamboree 


Lee’s involvement in amateur radio 
was largely responsible for the self 
confidence and ease that we in the au- 


tional coordinator of the ARRL, who maki 
was a big help with the publicity and Garn 
gathering of prizes for the Youth the V 
Forum. Rosalie also moderated the Year 
Instructor’s Workshop that weekend. work 


MY next speaker is no s 
making public appearance 
Garrett AAeCR, age 14, is th 
the Westlink 1991 Young H 


working with Sammy before, f 
guest speaker at my Youth F 
Dayton in 1991 and did a te 
there also. In his talk, Sammy 


ic young people volunteer to speak by. F 


sessed. eign countries. He's already had a ter- 
inger to rific QSO with someone in Japan 
Sammy named Hida JF1SEK on the day of 
rinnerof President Bush's visit there. What an 
n of The inspiration this youngster can be for 
asure of other children! 
le was a Torben Bush KC4ZNI is 16 years old 
orum in and attending Coral Gables High 
Tific Job School. He told us how he attended the 
stressed evening amateur radio class taught by 
erd or a Harry Pilafian W4SQG, along with his 
the hob- dad. Torben helped form the Dade 
10 really Young Amateurs Association. This 
nd have group was formed so that youngsters 


cess, but the Youth Forum which I had 
the privilege of moderating was well 
attended by children. Many parents 
came to the forum, too. but more im¬ 
portantly. the young people showed up 


“What a joy to have articulate, enthusiastic 
young people volunteer to speak to a packed 
room of children and adults about their 
love of amateur radio." 



IL Paul and Helen Grauer $500 
jiarship. Chris is a computer sci- 
5 major at the University of Ne- 
:ka. He is actively involved in many 
rent modes of radio communica- 
5 and provided an excellent role 
lei for the youngsters in atten- 

9xt at the microphone was the very 
uent Lee Cicreszko N4TCW. 10 
s old. Lee made quite an appear- 
i dressed in his Police Explorers 
irm. He was busy the whole week- 
helping out with communications 
le Hamboree. Lee explained his 
of public service, working with the 
riff's office and helping out at local 


KD4CQTis 13years 
student 

of Phyllisan West KA4FZI. who has a 
wonderful ham radio program that en¬ 
courages less advantaged children to 
get involved with technical studies at 
Catoosa Middle School in Cape Coral. 
Florida. Mike showed us a simple, easi¬ 
ly assembled telegraph key made by 


KD4HRD, who Is a bright, vociferous 
8-year-old. Louis got his license in De¬ 
cember 1991. much to the delight of his 
fellow 3rd graders. Both mom and dad 
are very active in the Dade Radio Club 


very supportive of my educational < 
with amateur radio. Special thanks 
go to Rosalie White WA1STO. e 


adept at answering questions from our siastic ham family in Miami, it wa: 
young audience about UHF. VHF and ous to me that Louis is going tc 
radio wave propagation. I’m sure that many fabulous, fun years ahead 


presently in 
the 7th grade at Arvida Middle School 
and has his General license. Derek 
was in Audrey Pilafian KB4ZQU's gift¬ 
ed 6th grade class last year. He got 
Interested in ham radio when Harry Pi¬ 
lafian taught several classes there. 
Both he and his father attended Har¬ 
ry’s licensing classes in the evening. 
He too is a member of the South Flori¬ 
da FM Association and the Dade 
Young Amateurs Association. L 
never underestimate the influence 
a teacher can have by exposing young¬ 
sters to interesting, stimulating, and 
exciting demonstrations. 

Paul Kunicki KC4YWK is 14 years 
old and has a Technician license. Paul 
spoke eloquently about his move from 


W4NVU. 

Every one of these young presenters 
made a profound case for the advan¬ 
tage to all of us in recruiting bright, 
motivated boys and girls Into ham ra¬ 
dio. Please be on the lookout for articu¬ 
late and enthusiastic youngsters who 


other youth forums. Have them get in 
touch with me; it's a marvelous experi¬ 
ence for a young person. B 


Sell your product in 75 Magazine Call Dan Harper & Louise O’Sullivan today 800-225-5083 
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Never Say Die 

Continued from page 4 
board displays in New Hampshire ho¬ 
tels and motels selling film and offering 
processing. 

Everyone visiting New Hampshire 
brings a camera or two. so why not put 
the film right out there where it’s easy 
to buy and give the motel a commission 
on the sale? And get them to get their 
guests to send in the exposed rolls for 
processing for another commission. 
The finished pictures can be mailed to 
their home address. He’d soon have a 
fairly large business going and be able 
to expand into Vermont and Maine, 
both good vacation states. 

I don’t know if he has the drive to try 
and start a business, but there's one 
just waiting for someone to make it 
happen. That could build into a multi- 
million-dollar business in two or three 

There are unlimited new business 
possibilities if people would only start 
thinking in those terms. 

W/e have many products which could 
be developed for foreign sales. I don't 
know if you're aware of it or not, but 
America is one of the largest exporters 
in the world. Our exports have been 
growing recently and are now within 
$17 billion of our imports. Quite a 
turnaround. 

The recent growth of new licenses as 
a result of the no-code Tech license 
has gotten a rash of new small busi¬ 
nesses going in the ham market. Our 
new ham population has doubled in the 
last year.. .which Is why Radio Fun 
has been doing so well. It reaches 
these newcomers and gives them the 
Information they enjoy reading. I'm de¬ 
lighted at some of the testimonials I've 
been seeing from advertisers too. The 
ham market is beginning to show some 
life. Too bad if you're not getting Radio 
Fun\ 

More Unreasonableness 

You’ve been reading about the mess 
our American educational system is in 
and the desperate need for restructur¬ 
ing. You’ve read about how our stu¬ 
dents are among the worst in the 
developed world in math, science, ge¬ 
ography and soon. Of course we make 
up for this incredible lack of results by 
spending more than double what most 
countries do per student. 

One result of this disaster is that we 
have such a poorly educated work 
force that we’re no longer competitive 
with other countries with better educa¬ 
tion systems. 

Yes, I know I should be busy working 
DX on 20m and shouting curses at 
KV4FZ, but I can’t seem to help myself 
from getting embroiled in this educa¬ 
tion mess. You see, I have this fanatic 
religious conviction that amateur radio 
is a key to helping fix this whole thing. I 
know my vision is not shared by many 
hams and is abhorred by the ARRL. 
The last thing the old-timers running 
the League want is a zillion kids lousing 
up their bands. 

So my quest to get an eight-year 
course in the fundamentals of electron¬ 
ics, communications and computers 


into every school in America, backed 
up with radio, computer, science fair, 
and electronic experimenter dubs, is 
just another of my windmill jousts... 
like my campaign for the no-code li- 

My vision Is of two million American 
hams.. .no, make that three mil¬ 
lion... shouldn’t we at least have dou¬ 
ble the number of hams In Japan, 
where they have half our population? 
And I see our newcomers going back to 
80% youngsters as it was in the 1950s. 
Further, I see amateur radio again be¬ 
coming visible to the general public 
and performing a senrice worthy of the 
frequencies we have allocated. I see 
our main service to America as a sup¬ 
plier of enthusiastic high-tech career 
youngsters who will help build tens of 
thousands of small high-tech compa- 

Poor old dreamy Wayne. . .the 
clean air up there in New Hampshire 
must have gone to his head. Maybe. 
But it hasn’t stopped me from getting 
involved with the New Hampshire Eco¬ 
nomic Development Commission Edu¬ 
cation Subcommittee and with the New 
Hampshire High Tech Council Educa¬ 
tion Subcommittee. Nor has it stopped 
me from reading everything I can find 
about restructuring our educational 
system or attending workshops on the 
subject. 

The result Is that 1 have a fair Idea of 
what’s gone wrong and, as usual, 
some creative ideas on how to Improve 
things. If you’re interested In my re¬ 
ports to the governor, the Economic 
Development Commission, and so 
forth, you can get a dump of my writ¬ 
ings via the 73 BBS. Or you can send 
$2 to cover duplication and mailing to 
Professor Green, 70 Route 202 North, 
Peterborough NH 03458. 

For that matter. I’m working on a 
book form of my complete report to the 
Commission. I hope to have it available 
in May. $20 should cover the cost... 
hey, it’s going to run close to 300 
pages. That sounds like a lot of money, 
but a ham in Alaska got a copy from our 
BBS and has already started some of 
the creative new businesses I outline in 
the report. 

Reinventing Schools 

How radical are my educational 
ideas? In addition to the tech course 
and high-tech clubs. I’m recommend¬ 
ing that schools go to 50 weeks a year 
with 10 five-week terms. That leaves a 
week off at Christmas and another in 
July. 

It gets worse. I’m also recommend¬ 
ing that we end compulsory education 
in New Hampshire.. .that we allow 
students to progress at their own 
speed instead of in factory lock 
step.. .that students be allowed to 
take five week vacations when they 
want, taking off for a term now and 
then. No grades. No exams. Students 
work in teams of four instead of singly. 
The pass-fail decisions will be made by 
one’s fellow students, not the teacher. 
No more "teachers” either; nowthey’ll 
be facilitators and team leaders. 

Well, you’ll have to read my papers 


on the subject to understand the rea¬ 
soning behind all this and how it all fits 
together as a completely new educa¬ 
tional system. Much of the responsibili¬ 
ty for one’s education will rest on the 
students and their parents. I’ve also 
suggested ways of getting parents far 
more involved with the whole process. 

Isn’t that what freedom is all about? 
Why should all children be sentenced 
to 10 years of involuntary servitude in 
government institutions? We call that 
slavery when it’s adults. Isn’t it time we 
slowed down on doing things for peo¬ 
ple’s own good and started using rea¬ 
son and rewards to encourage compli¬ 
ance? 

At 70 I don’t know if I’ll live long 
enough to see either the rebirth of ama¬ 
teur radio or its death... but I know 
one or the other can’t be far ahead, 
with no middle ground visible. You can 
check back over 42 years of my editori¬ 
als to see how accurate my visions are. 
After reading a few old issues of 73 do 
you really want to bet I’m wrong? How 
much? 

I suppose I should do like 90% of our 
retired hams and devote the rest of my 
life to rag-chewing and golf instead of 
getting all het up about education and 
helping New Hampshire out of the re¬ 
cession with a long list of proposed 
strategic Initiatives. 

None of my initiatives are really pe¬ 
culiar to New Hampshire. Many would 
help other states to cut down on state 
expenses, cut taxes, help industry to 
grow, and re-invent education. I don’t 
want to suggest for a minute that you 
cut down on your rag-chewing, golfing 
or watching football on TV. I know that 
99.9% of you won’t have the drive to try 
to actually do anything, but I kind of 
hoped a few of you might at least be 
Interested enough to read what I’ve 
written and write to tell me that you 
don’t agree with everything I pro¬ 
pose. . .naturally omitting any details 
on what you don’t agree with or why. 

And you’re right. It’s the nail that 
sticks up that gets pounded down, so 
never make any waves. But you know. 
I’ve spent most of my 70 years being 
pounded down. CQ has dumped on 
me. OSThas dumped on me. The IRS 


dumped on me. An ex-wife dumped on 
me. Newspaper and magazine articles 
have dumped on me. I’ve got tapes of 
ARRL officials dumping on me at ham 
conventions. Yet for some reason I 
keep making waves. Crazy old coot, 
must be the answer. You’ll be a lot 
safer if you don’t send for my stuff. 

No Russian Trip For Wayne 
I’ve been hoping I could get to Russia 
in May with Dave Larsen KK4WW. Out¬ 
side of the fun of operating from Russia 
and the Ukraine, I was hoping my ex¬ 
pertise in small business development 
might be helpful. One of their biggest 
problems is converting from a govern¬ 
ment-run society to private business¬ 
es. I don’t know if I could help or not, 
but it seemed worth trying. 

But then as my Economic Develop¬ 
ment Commission work dragged on 
months longer than I imagined possi¬ 
ble, I had to finally admit that I just 
wasn’t going to be able to get away. 

In addition to my Commission work 
and a serious battle with the six major 
record companies to keep them from 
getting a tax put on all digital recording 
media(which they would split). I’m also 
starting a new music publication, the 
Secret Guide to Free Music. Plus I’m 
building up our recording, distribution 
and mail order businesses. The reces¬ 
sion has hit the music Industry too, so 
that means more work for a while. 

Perhaps by 1993 I’ll have things 
more in hand and be able to get away. 
Perhaps by then the Russian countries 
will be settled down a bit and be better 
able to use my guidance. Things are 
probably in such a turmoil right now 
that I wouldn’t be of much help. I think 
that only Moscow has really started en- 
couraging small businesses to be 
formed. 

Still, I sure enjoy working the pile- 
ups. I love whittling ’em down, right on 
down to the mobiles and QRP ops. Do¬ 
ing the QSLs isn’t as much fun. 

I had another DXpedition offer to 
Sakhalin Island...you know, where 
they shot down the Korean airliner. I 
just don’t have the time.. .sigh. Now 
why didn’t I retire like everyone else 
when I was 65? Q 





Jason 


QSL of the Month 

To enter your QSL, mail it in an envelope to 73, WGE Center, Forest Road, 
Hancock, NH 03449. Attn: QSL of the Month. Winners receive a one-year Sub¬ 
scription (or extension) to 73. Entries not in envelopes cannot be accepted. 
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Qrp 

Low Power Operation 



Photo A. Monitor your DC supply with this LED expanded voltmeter 
circuit (shown on the right). 



Figure 1. Schematic diagram of the expanded voltmeter. 


Michael Bryce WB8VGE 
•2225 Mayflower NW 
Massillon OH44645 

LED Expanded Voltmeter 

Can you stand just one more ex¬ 
panded voltmeter? I sure hope so, as 
this is an easy project to put together 
and operate. In fact, there Is not one 
single adjustment to be made. What 
makes this expanded voltmeter special 
is the 10-segment LEO readout. All this 
magic is carried out by an LM3914 dot/ 
bar display driver IC. 

Unlike other chips used today, the 
LM3914 does only one thing, and that 
is to light up 10 LEDs In bar mode, or 
one of 10 LEDs in the dot mode, in 
response to an Input voltage. The 
LM3914 contains a voltage divider and 
10 comparators that turn on in se¬ 
quence as the input voltage rises. 
There's also a 1.2 volt reference 
voltage source inside the LM3914. The 
LM3914 comes in an 18-pin dual in-line 
package. Figure 1 contains a simplified 
version of the circuit of the LM3914. 
You could build your own version of the 
LM3914 using LM339 comparators to 
get a 10-LED bar display, but I don't 
see any reason why. The LM3914goes 
for about S3 at most electronic supply 

How It Works 

The expanded voltmeter takes ad¬ 
vantage of the external reference pins 
of the LM3914. You can use either the 
built-in 1.2 volt reference or supply a 
reference voltage to pin 46 (Rhi) of the 
LM3914. Pin 44 (Rlow) is the ground 
return for the divider chain. This is ex¬ 
actly what we’re going to do when we 
build the voltmeter. 

The reference voltage we'll feed to 
the LM3914 comes from a 7805 1-amp 
regulator. This regulator will also 
source the LEDs. The -^5 volts is 
placed on pin 46 of the LM3914. The 
low end of the divider chain is pin 4 and 
it's grounded. Pin 6 is +5 volts, pin 4 is 


ground, so we have established 5 volts 
across the divider. The LM3914 then 
divides this 5 volts into 10 equal steps, 
each one 0.5 volts DC. This establish¬ 
es the full-scale voltage (0-5) of the 

The battery voltage is led to a zener 
diode. In this case, it’s a 1N5240. a 10 
volt zener diode. This zener diode sub¬ 
tracts 10 volts from our incoming 
voltage feed from the battery. The 390 
ohm resistor connected in series to the 
zener diode continually draws current 
through the zener diode and makes the 
voltage drop stable. The value of this 
resistor is not critical. You can use al¬ 
most any value from 220 ohms up to 
1,000 ohms. Use something close if 
you don't have the 390 ohm resistor in 
the junk box. 

If we use a 12 volt battery, the 
LM3914 "sees" only 2 volts. The 2 
volts are then applied to the 
input of the LM3914 and, 
when compared to the 5 
volt reference, the chip will 
then light up lour LEDs (in 
the bar mode). Remember, 
each LED is worth 0.5 
volts, so 2 volts equal four 
LEDs. By using the zener 
diode, we have expanded 
the range of the meter to 
read 10 volts, no LED on, to 
15 volts, or all LEDs illumi¬ 
nated. 

The 1.5k resistor on pin 
i»7ofthe LM3914isusedto 
control the amount of cur¬ 
rent flowing though the 
LEDs. Since we’re feeding 
the LEDs’ anodes from the 
7805, we can adjust the 
value of the 1.5k resistor to 
suite your liking. Lower the 
value and the LEDs will get 
brighter; raise the value 
and they'll be dimmer. The 
brighter the LEDs, the 
more current we’ll 
manding from the battery 


we’re trying to measure. If you don't 
happen to have a 1.5k resistor in your 
junk box. a 2.2k works very well. 

We could have sourced the LEDs 
directly from the Vcc line, but that 
would have really put stress on the 
LM3914. They’re kind of expensive 
chips to be cooking, so stick with the 
7805. 

To keep the electronic expanded 
voltmeter from going up in smoke if you 
connect it to the battery backwards, a 
simple 1N4001 diode is used. If you 
hook the meter up backward nothing 
bad will happen; in fact, nothing will 
happen at all. 

Another feature of the LM3914 and 
of this project is the ability of the 
LM3914 to display either a moving dot 
(one LED at a time) or bar mode (many 
LEDs at one time). Pin 9 selects either 
one. When pin 9 is connected to Vcc, 
we have bar mode. If pin 9 is left float¬ 
ing, dot mode. We should connect pin 
9 to pin 11 when using dot mode, but I 
have not had any trouble just leaving 
the pin float. 

Construction Tips 

Because of the number of compo¬ 
nents used, a small piece of perfboard 


could be used for construction. Howev¬ 
er, a lot of mistakes can be made when 
connecting the LEDs to the LM3914. A 
ready-made PC board is available from 
Far Circuits, 18N640 Field Court, Dun¬ 
dee. IL 60118, for $8 plus $1.50 for 
shipping. A complete set of parts, in¬ 
cluding the PC board, LM3914. LED 
strip and the 7805 may be purchased 
for $19.95 plus $1.50 shipping from 

Watch the Vcc and ground pins as 
they are different from many ICs you 
may be used to using. The Vcc pin is 43 
and the ground pin is 42. Remember, 
the LM3914 comes in an 18-pin DIP 
package. As the LM3914 is kind of ex¬ 
pensive, it would be a good idea to get 
a socket for it. 

The PC board has been laid out to 
accept a 10-LED strip. This makes a 
really nice display as all the LEDs are 
straight and of equal intensity. This 
strip is available from Mouser Electron¬ 
ics (part number Is 351-2011). Of 
course, you don’t have to use the LED 
strip as regular LEDs may be used. If 
you go this route, check each LED for 
brightness before you solder it in the 
PC board. I mounted the LED strip by 
inserting a 0.625' long nylon spacer on 



Figure 2. PC board foil pattern. 
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^^5 COMMUNICATIONS 
•■I ELECTRON ICS INC. 
Emergency Operations Center 

has expanded to our new two acre facility and 
World Headquarters. Because of our growth, 
CEI is now your one stop source for emergency 
response equipment. When you have a com¬ 
mand, control or communications need, essen¬ 
tial emergency supplies can be rushed to you by 
CEI. As always, for over twenty three years, 
we're ready, willing and able to help. For 1992, 
we're introducing new products from Uniden, 
Shinwa, Cobra, Ranger Communications, 
Grundig,Sangean, Magnavox, loom andRELM. 

NEW! Shinwa SR001-B 

List price $799.95/CE price $479.95/SPECIAL 
Continuous coverage from 25.000 through 999.995MHz. 
If you're looking for an excellent synthesized scan¬ 
ner designed for mobile surveillance use, the new 
Shinwa SR001 scanner offers features never be¬ 
fore offered at such a low price. When you purchase 
this wide band scanner from CEI, you'll get a free 
infrared wireless remote control that allows you to 
control your scanner from over 20 feet away. Se¬ 
lectable frequency steps of5.0/10.0/12.5/20.0/25.0/ 
50.0 or 100.0 KHz. are available. Dual antenna 
inputs terminating in an "N-type" and "BNC con¬ 
nectors are included. Other features include 200 
memory channels grouped in 10 banks of 20 chan¬ 
nels, easy to read multi color LCD display, lithium 
battery for memory back-up, 35 channel per sec¬ 
ond high speed scanning, priority, timer and even 
an alarm to alert you to transmissions on your 
choice of one special frequency. We even include 
a mobile mounting bracket. The SR001 can be 
used for base station use with the purchase of the 
ACS-B 12 volt DC power supply for only $34.95 
each. A great sounding external speaker #SPE-B 
is available for only $24.95. 


SHINWA POCKET PAGERS 

The fire department hazardous materials response 
teams and police department SWAT crews that need 
reliable radio alerting systems, stake their lives on 
Shinwa. We offer a two-tone pocket pager with monitor 
feature and even a voice storage option at an afford¬ 
able price. To order, we need your paging frequency as 
well as tone reed frequencies. For other configurations 
or two-way radio information, please fax us your speci¬ 
fications to 313-663-8888 or phone 313-996-8888. 


NEWaCOM ICR1-B 

List price $799.95/CE price $519.95/SPECIAL 

Continuous coverage from 100 kHz through 1.300 GHz. 

The ICOM ICR1 keeps you in touch with the world 
when you're on the go. The palm-size ICR1 is 
equipped with AM, FM and wide-FM modes to fully 
answer your monitoring needs. With 100 memory 
channels and a dual frequency selection system, 
you get a top-class communications receiver. Not 
only can you program scan searches only for sig¬ 
nals within a specified frequency range, its also 
possible to write frequencies of received stations 
automatically into memory. In addition, unwanted 
frequencies can be skipped. Order ICBC72-B bat¬ 
tery rapid charger for $99.95 and a BP84-B 1,000 
ma. battery pack for $74.95. 


NEW! ICOM ICR100-B 

List price $799.95/CE price $579.95/SPECIAL 

Continuous coverage from 100 kHz. through 1856 Mhz. 

Now you can bring a wider world of broadcast¬ 
ing, VHF air and marine bands, emergency 
services and many more communications into 
your vehicle. Icom's advanced ICR100 fully cov¬ 
ers all the stations worth hearing with up to 100 
memory channels and a multitude of features. 


SCANNERS/CB/RADAR 

UNIDEN 


PRO310E-B Uniden 40 Ch. Portable/Mobile CB.$72.95 

PRO330E-B Uniden 40 Ch. Remote mount CB ..$99.95 

GRANT-B Uniden 40 channei SSB CB mobiie.$152.95 

WASHiNGTON-B Uniden 40 Ch. SSB CB base.$229.95 

PC122-B Uniden 40 channei SSB CB mobiie.$113.95 

PC66A-B Uniden 40 channel CB Mobiie.$78.95 

PRO510XL-B Uniden 40 channel CB Mobile.$39.95 

PRO520XL-B Uniden 40 channel CB Mobile.$54.95 

PR0535E-B Uniden 40 channel CB Mobile.$69.95 

PR0538W-B Uniden 40 ch. weather CB Mobile.$78.95 

PRO810E-B Uniden 40 channel SSB CB Base.$174.95 

UNIDEN RADAR DETECTORS 


RD3000ZX-B Uniden 3 band suction mount radar.... $119.95 

RD2400ZX-B Uniden 3band radar detector.$109.95 

RD80-B Uniden 2 band radar detector.$64.95 

CARD-B 2 band credit card size radar detector.$89.95 

RD3XL-B Uniden 3band radar detector.$109.95 

R09XL-B Uniden 'micro" size radar detector.$69.95 

RD27-B Uniden visor mount radar detector.$39.95 



18RV-B Cobra CB radio...$54.95 

41PLUS-B Cobra CB radio.$72.95 

70LTD-B Cobra remote mount CB radio.$99.95 

19LTD-B Cobra Classic series CB radio.$44,95 

21LTD-B Cobra Classic series CB radio.$54.95 

25LTD-B Cobra Classic series CB radio.$89.95 

29LTD-B Cobra Classic series CB radio.$109.95 

146GTL-B Cobra AM/SSB CB radio.$129.95 

148GTL-B Cobra AM/SSB CB radio.$149.95 

90LTD-B Cobra Base station.$89.95 

142GTL-B Cobra AM/SSB Base station.$199.95 

2000GTL-B Cobra Deluxe AM/SSB Base station.$379.95 

COBRA RADAR DETECTORS 

RD3163-B Cobra 3 band radar detector.$109.95 

RD3175-B Cobra 3 band radar detector.$129.95 

RD3173-B Cobra3band radar detector.$139.95 

RD3183-B Cobra3band radar detector.$139.95 

Bearcat 200XLT-B 


List price $509.95/CE price $239.95/SPECIAL 

12 Band, 200 Channel, Handheld, Search, Umil Hold, Priority, Lockout 
Frequency range: 29-54,118-174, 406-512, 806-956 MHz. 
Excludes 823.9875-849.0125 and 868.9875-894.0125 MHz. 
The Bearcat 20OXLT sets a new standard for handheld^scanners in 

grammable channels with 10 scanning banks and 12 band coverage. 

channels.ordertheBC100XLT-BforonfyS179.95.lncludesantenna, 
carrying case belt loop, ni-cad battery pack. AC adapter and ear¬ 
phone. Order your scanner from CEI today. 

Bearcat 800XLT-B 

List price $549.95/CE price $239.95/SPECIAL 

12-band, 40 Channel, Nothing excluded in the 800 MHz. band. 
Bands: 29-54,116-174, 406-512,806-956 Mhz. 

If you do not need the 800 MHz. band, order the Bearcat 
210XLT-B lor the special CEI price of $139.95. 


Magnavox® Satellite Phone 

CE price $48,880.00/Special order - allow 45 days lor delivery. 
When war broke out In Iraq, you heard all the action because 
CNN had a satellite telephone. When a disaster such as an 
earthquake or a hurricane strikes your community and commu¬ 
nications are disrupted, you can depend on Instant reliable 
communications. Just like CNN did using your Magnavox 
MagnaPhone. Inmarsat communication satellites are In geosta¬ 
tionary orbit along the equator. They beam two-way voice and 
data transmissions between your satellite phone and fixed earth 
stations. In most instances, telephone calls are dialed directly 
once you have selected the satellite serving your location. No 
matter where you are on the planet, the MagnaPhone automati¬ 
cally selects the Land Earth Station (LES) nearest the destina¬ 
tion called. This makes placing acallas easy as using astandard 
telephone. Dual ID numbers permit a separate Inmarsat tele¬ 
phone number to bo used to route calls to one of the external 
telephone ports which could be used for a fax machine or a 
computer data line. For telephone, telex, fax and data commu¬ 
nications anywhere in the world, the new MX2020P MagnaPhone 
Is the most compact Inmarsat-A, Class 1 terminal available 
today. Like a cellular phono, airtime will be billed to your 
account. The new MagnaPhone weighs Just 47 lbs (21 kg), 
including the antenna. Add the optional ruggedized case (only 
$950.00) and it can travel as airline baggage on commercial 
carriers. When you arrive at your destination, installation can be 
done in less than five minutes. For more information call our 
Emergency Operations Center at 313-996-8888. 


RELM UC202-B 2 Wan transceiver on 154.57 MHz. $114.95 

RELM RH256NB-B 25 Watt VHF transceiver.$299.95 

RCI2950-B Ranger Comm. 25 Watt 10 Meter xcevr.$234.95 
MR8100-B Uniden surveillance scanner .CALL FOR PRICE 

BC55XLT-B Bearcat 10 channel scanner.$114.95 

AD100-B Plug in wall charger for BC55XLT ..14.95 

PS001-B Cigarette lighter cable for BC55XLT.$14.95 

VCOOI-B Carrying case for BC55XLT.$14.95 

BC70XLT-8 Bearcat 20 channel scanner.$139.95 

BP70-B Ni-Cad battery pack for BC70XLT scanner ..$39.95 
BC142XL-B Bearcat 10 channel 10 band scanner ....$84.95 
BC147XLT-B Bearcat 16 channel 10 band scanner ..$94.95 
BC172XL-B Bearcat 20 channel 11 band scanner .,$124.95 
BC177XLT-B Bearcat 16 channel 11 band scanner $129.95 
BC590XLT-B Bearcat 100 channel 11 band scanner$194.95 
BC760XLT-B Bearcat 100 channel 12 band scanner$254.95 

BC002-B CTCSS tone board for BC590/760XLT.$54.95 

BC003-B Switch assembly for BC590/760XLT.$22.95 

BC85SXLT-B Bearcat 50 channel 12 band scanner $174.95 
BC560XLT-B Bearcat 16 channel 10 band scanner ..$94.95 

BP205-B Ni-Cad baflery pack lor BCBOtVI OOXLT $39.95 

TRAVELLER2-B Grundig shortwave receiver.$84.95 

COSMOPOLIT-B Grundig shortwave receiver.$179.95 

SATELLIT500-B Grundig shortwave receiver.$499.95 

SATELLIT650-B Grundig shortwave receiver.$849.95 

ATS800-B Sangean shortwave receiver.$89.95 

ATS803-B Sangean shortwave receiver.$159.95 

74T02-B Midland emergency weather receiver.$34.95 

77116-B Midland CB with VHF weather & antenna ...$66.95 

77118-B Midland CB mobile with VHF weather.$62.95 

77913-B Midland CB portable with VHF weather.$79.95 

76300-B Midland CB base station.$92.95 

NPD-B Uniden National Polico Directory.$19.95 

FBE-B Frequency Directory for Eastern U.S.A.$14.95 

FBW-B Frequency Directory for Western U.S.A.$14.95 

RFD1-B Ml. IL. IN. KY. OH, Wl Frequency Directory.$14.95 

RFD2-B CT. ME. MA. NH, Rl. VT Directory.$14.95 

RFD3-B DE. DC. MD. NJ, NY. PA. VA. WV Directory $14.95 
RFD4 AL, AR. FL. GA, LA, MS, NC, PR, SC, TN. VI .$14.95 
RFD5 AK, ID, lA, MN, MT. NE. ND. OR. SD. WA. WY$14.95 
RFD6 CA, NV, UT, AZ, HI, GU Frequency Directory .$14.95 
RFD7-B CO. KS. MO, NM, OK, TX Freq. Directory ...$14.95 

PWB-B Passport to World Band Radio.$16.95 

ASD-B Airplane Scanner Directory.$14.95 

TSG-B -Top Secret" Registry of U.S. Govt. Freq.$16.95 

TTC-B Tune In on Telephone Calls.$14.95 

CBH-B Big CB Handbook/AM/FM/Freeband.$14.95 

TIC-B Techniques lor Intercepting Communicatons ..$14.95 

EEC-B Embassy & Espionage Communications.$14.95 

SMHV1-B Scanner Modification HandbookA/olume 1 $18.95 
SMHV2-B Scanner Modification HandbookA/olume 2 $18.95 

LIN-B Latest Intelligence by James E. Tunnell.$17.95 

A60-B Magnet mount mobile scanner antenna.$39.95 

A70-B Base station scanner antenna $39.95 

USAMM-B Mag mount VHF ant. w/12' cable.. $39.95 

USAK-B 3/4" hole mount VHF antenna w/12' cable.. $34.95 
Add $5.00 shipping for at! accessories ordered at the same time. 
Add $15.00 shipping per radio and $5.00 per antenna. 

BUY WITH CONFIDENCE 

Michigan residents please add 4% sales tax orsupply your 
tax I.D. number. Written purchase orders are accepted 
from approved government agencies and most well rated 
firms at a 10% surcharge for net 10 billing. All sales are 
subject to availability, acceptance and verification. Prices, 
terms and specifications are subject to change without 
notice. All prices are in U.S. dollars. Out of stock Items will 
be placed on backorder automatically or equivalent prod¬ 
uct substituted unless CEI Is instructed differently. Ship¬ 
ments are F.O.B. CEI warehouse In Ann Arbor. Michigan. 
No COD'S. Not responsible for typographical errors. 

Mall orders to: Communications Electronics, Box 1045, 
Ann Arbor, Michigan 48106 U.S.A. Add $15.00 per radiofor 
U. P.S. ground shipping and handling in the continental 
U.S.A. For Canada, Puerto Rico, Hawaii, Alaska, or APO/ 
FPO delivery, shipping charges are two times continental 
U.S. rates. If you have a Discover, Visa, American Express 
or MasterCard, you may call and place acredit card order. 
5% surcharge for billing to American Express. For credit 
card orders, call toll-free in the U.S. Dial 800- USA-SCAN. 
For information caii 313-996-8888 FAX anytime, dial 313- 
663-8888. Order from Communications Electronics today. 
Scanner Distribution Center™ and CEI logos are trade¬ 
marks of Communications Electronics Inc. 

Sale dates 12/2/91 through 5/31/92 AD #121591-B 
Copyright © 1992 Communications Electronics Inc. 

For more information caii 

1-313-996-8888 

Communications Eiectronics Inc. 
Emergency Operations Center 

P.O. Box 1045, Ann Arbor, Michigan 48106-1045 U.SJ\. 
For orders call 313-996-8888 or FAX 313-663-8888 
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LEDs should 


the first and last LED. This provides 
support and keeps the LED strip from 
bending. If you don't use the LED 
strip, you could use nylon spacers on 
each LED as well to keep them all 
upright. It might be a tight fit with all 
10 spacers under the LEDs. 

If you use Individual LEDs, you 
might want to add some color to the 
project. The lower voltage LED could 
be red, some yellow or green in the 
middle, and red LEDs at the top two 
positions. 

The PC board allows you to Install 
the LEDs either vertically or on a 
slant. Don’t install two rows of LEDs! 
Doing so will french fry the LM3914. 

Install a small heat sink to the 7805 
regulator if you use the voltmeter in 
the moving bar mode. You won’t 
need to heat-sink the regulator If you 
set the mode to moving dot as only 
one LED will be on at a time. 

Assembly Is easy. Stuff the PC 
board and check out your work. If 
you want the moving bar display, 
solder a resistor lead in the two PC 
holes marked "mode.” For the mov¬ 
ing dot display, don’t use the jumper. 

Check over your work before 
adding juice to the circuit. There’s 
nothing to adjust or set up. Use a 



Figure d. Parts placement. 


variable power supply to test out the up (depending on what mode you have 
voltmeter to verify operation before you the display in). If you have the display 
connect the meter to a battery. As you in the moving bar mode, at 15 VDC 
raise the voltage, the LEDs will light all the LEDs should be illuminate. At 


That’s it! But before you button 
the meter up, you’ll have to add 
some type of scale. I for one can’t 
remember what LED should be 
glowing at any one time. 

Install the meter in asmall plastic 
box. A paper scale was laid out and 
placed on the front of the box. This 
method seems to work quite well. 
Nothing fancy, but it gets the idea 
across. Start with the bottom LED 
at 10.5 volts (at 10 volts, all the 
LEDs are off) and the top (or tenth 
LED) at 15.5 volts. 

If you have the display set as a 
moving bar, total current for all the 
meter will be around 130 mA. Mov¬ 
ing dot display requires 30 mA. In 
the moving bar mode, I would not 
want to leave the meter connected 
to a small battery very long. This 
expanded voltmeter would be a 
great accessory to a variable pow¬ 
er supply on your work bench. 
RVers, as well as mobile operators, 
might find it useful. 

Field Day QRPers can keep an 
eye on their batteries. You’ll find 
this expanded voltmeter a valuable 
part of your tool box. Q 


C l Number 19 on your Feedback card 

mcuiTS _ 

Great Ideas From Our Readers 



Crystal Matching and 
Activity Tester 

Hams still use crystals for many 
purposes: VXOs in QRP gear; in 
matched frequency sets for IF ladder 
and lattice filters; local oscillator in¬ 
jection to product detectors; as 
"quick and dirty” RF sources for ex¬ 
perimentation, and many other uses. 
Many different crystals available as 
surplus are quite inexpensive, and 
there are a number of crystals resid¬ 
ing near the bottom of a number of 
junk boxes, many of which can be put 
to use. 

Crystals vary In activity and many 
crystals, especially those In FT-241 
and FT-243 holders, tend to age, and 
both frequency and activity are sub¬ 
ject to change over time. Even If they 
have quit entirely they can be taken 
apart and washed In alcohol and re¬ 
placed In their holders. Modern crys¬ 
tals in hermetically sealed metal cas¬ 
es seldom age much and rarely quit 
operating unless a mechanical 
shock has broken an internal con¬ 
nection. 

This simple circuit allows rapid 
testing of crystal activity—if the crys¬ 
tal is good, the LED lights. The con¬ 
nector allows monitoring of crystal 
frequency with a frequency counter, 
making selection of matched fre¬ 
quency crystals for IF filters a simple 
matter. Crystals of frequencies from 
below 1 MHz to over 13 MHz will os¬ 


cillate readily in this circuit. Crystals 
oscillate in their series mode, slightly 
higher in frequency than that marked 
on the holders. 

One-half of a 7400 2-input quad 
NAND gate TTL chip is connected as 
an oscillator and is followed by an 
NPN transistor switch. RF from the 
oscillator Is rectified by a pair of ger¬ 
manium diodes (silicon will also 
work), filtered, and the resulting DC 
voltage applied to the gate of the 
transistor, which causes it to con¬ 
duct. Collector current then Illumi¬ 
nates the LED to Indicate that the 
crystal Is oscillating. 

A crystal of normal activity will 
cause the LED to light brightly. If 
crystal activity is low the LED will be 
less bright, and the crystal most like¬ 
ly should not be used. If a crystal will 
not oscillate, the LED will remain 
dark. 

if a very accurate indication of 
crystal activity is required, the diodes 
and filter can be fed through a poten¬ 
tiometer into a microammeter to 
ground, This replaces the transistor 
switch and LED. The pot will set the 
meter indication at a reference point 
on the meter scale with an active 
crystal in the circuit. Additional crys¬ 
tals will produce a meter Indication 
higher or lower than that established 
with the first crystal, thus showing 
they are more or less active oscilla¬ 
tors, This is rarely of major impor¬ 


tance. The simple GO-NO GO indica¬ 
tion with the LED will suffice in most 
instances. 

Depending on the type of holders 
used for the crystals you have, one or 


more suitable crystal sockets can be 
paralled for ease of use In testing. 

J. Frank Brumbaugh KB4ZGC 
Bradenton FL 
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Number 20 on your Feedback card 

Dealer directory 


RF POWER 

TRANSISTORS-TUBES 



ls you can see, I aim to please, with 
ponses to your questions! Next 
nth, we'fl try to get through a stack 


ok forward to each and every com- 
lent or question, critique or sugges- 
3n, about "RTTY Loop."H 


(Program listing continued from page 78) 

1140 IF WPM>=13 THEN ELE = DIT ELSE ELE = DIT-((CWPM/WPM- 
1)-13 + 2)/2 
1150 RETURN 
1160’ 

1170’ display current speed and frequency, return cursor where it was. 

1180 COL=POS(0): ROW=CSRUN; LOCATE 1.60 

1190 PRINT'wpm:WPM: LOCATE2,60; PRINT'freq: "iF;' ' 

1200 LOCATE 2,5; PRINT WPM;- ' 

1210 LOCATE ROW,COL 
1220 RETURN 
1230' 

1240 ' set MORSE to random value from 0 up to numcodes to select random 

1250' force a space character after every fifth time we are called 
1260' and a newline before every 13 groups. 

1270 IF NCHRS=5 THEN PRINT ' GOSUB 990; NCHRS=0; 
NGRPS = NGRPS+1 

1280 IF NCHRS=0 AND NGRPS = 13 THEN PRINT: NGRPS=0 
1290 MORSE = INT(RND-NUMCODES) 

1300 NCHRS=NCHRS +1: RETURN 
1310' 

1320' handle F9, the pause control. 

1330COL9=POS(0): ROW9=CSRLIN 

1340 LOCATE 24,30: COLOR 16,7: PRINT " Press any key to continue 
1350 X$=INKEYS: IF X$ = " THEN 1350 
1360LOCATE24,30:COLOR2,0: PRINT” 

1370 LOCATE ROW9,COL9: RETURN 



af PARTS 

1320 GRAND AVENUE #16 
SAN MARCOS. CA 92069 
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Number 21 on your Feedback card 

New PRODUCTS 


Compiled by Hope Currier 



i-COM 

New from j«Com is a series of 
aimost invisibie antennas for VHF 
and UHF. The Steaith Antenna is 
a tiny 3.5” square of 0.003” thick 
copper-ciad poiymide coated with 
a non-corrosive graphite coiored 
coating which adheres to the in¬ 
side of a car windshield. It iooks so 
much iike a decai that it is even 
avaiiabie with an optionai printed 
warning symboi to deter wouid-be 
thieves and vandais. Thieves in 
search of a an expensive trans¬ 
ceiver to steai are iess iikeiy to be 
attracted to a vehicie that doesn't 
haveavisibie antenna. 

Despite its incredibiy smaii size, 
this antenna outperforms a quar¬ 
ter-wave whip under many cir¬ 
cumstances. it is an etched cop¬ 
per antenna, muitipoiarized to 
reduce QSB caused by the vary¬ 
ing poiarization of signais re¬ 
ceived in a moving vehicie. The 


antenna presents a low SWR over 
the entire band and requires no 
adjustments or tuning. Best of all. 
it can be instailed without drilling 
hoies or risking paint scratches 
from magnets or suction cups. 
Once instaiied, it is inside the ve¬ 
hicie, protected from the ele¬ 
ments, and never in the way in a 
car wash or iow garage. 

The Steaith Antenna is avaii¬ 
abie in models for 146 MHz, 220 
MHz, and 440 MHz. The standard 
model can handle 50 watts of in¬ 
put power and costs $59.95, In- 
ciuding shipping in the continen- 
tai US. A high power version 
capabie of handling 110 watts is 
avaiiabie for $69.95. Sixteen feet 
of RG-58/U coax is included in the 
price. For more information, con¬ 
tact your iocai ham radio dealer or 
/•Com, Box 194, Ben Lomond CA 
95005; (408) 335-9120, Fax: 
(408) 335-9121. Or circle Reader 
Service No. 201. 



AMATEUR RADIO 
ENGINEERING 

A.R.E. has introduced a new ex¬ 
ternal speaker, plus a 2- to 4-digit 
DTMF decoder, for use with VHF/ 
UHF radios. The Silencer (Model 
ARE-10) is user-programmable 
for a DTMF code which enables 
(opens) the speaker for approxi¬ 
mately 10 seconds when the prop¬ 
er tone is received. When the cor¬ 
rect code is received an LED 
lights on the ARE-10 to tell the 
user that a call has been received. 
The ARE-10 allows the user to set 
the front toggle switch to MONI¬ 
TOR when they want to hear ev¬ 
erything being said on the fre¬ 
quency. The toggle switch also 
has a momentary position which 
is used to turn the LED off after a 
call has been received. 

The ARE-10 provides a way for 
everyone to economically have se¬ 
lective calling. It also allows family 
members or co-workers to avoid 


hearing everything being said on 
today’s busy frequencies. Rather 
than turn the radio off to eliminate 
the annoyance, just set the toggle 
switch to DECODE and The Si¬ 
lencer will eliminate all of the chat¬ 
ter, while allowing the user to still 
receive calls. To connect the ARE 
to a radio, all that is necessary is to 
plug the ARE-10 into the external 
speaker jack on the radio and con¬ 
nect its power lead to 12 vofts DC. 
Simple and fast. 

The ARE-10 includes a high 
quality speaker that will improve 
the audio from today’s trans¬ 
ceivers. It is compact, measuring 
just 3" (w) X 3-1/4" (d) X 4-3/8" (h). 
It is priced at $99.95 and is avail¬ 
able from your local amateur radio 
dealer. For more information, con¬ 
tact Amateur Radio Engineering, 
P.O. Box 169, Redmond WA 
98073; (206) 882-2837, Fax: (206) 
861-5780. Or circle Reader Ser¬ 
vice No. 203. 


NCG 

NCG/COMET Antenna has re¬ 
leased the CX-224 2m/220/440 
MHz Triband Mobile Antenna, the 
first ever with gain. The high-qual¬ 
ity construction and materials 
COMET is known for are used to 
create a durable antenna with ex¬ 
cellent appearance and perform¬ 
ance. The CX-224 radiates 1/2 
wave on 2m with 2.15 dBi gain, a 
5/8 wave on 220 MHz with 3.2 dBi 
gain, and 2-5/8 waves on 440 MHz 
with 5.5 dBi gain. It is 37" long and 
is made with a hinged base to al¬ 
low the element to fold over. It has 
a PL-259 connector, and is also 
available with an NMO connector 


(CX-224NMO). A triplexer is also 
available: CFX-324A has coax 
leads, CFX-324B does not; both 
have UHF connectors. This new 
antenna and triplexer are now 
available from most amateur radio 
dealers, along with a wide variety 
of trunk-lip, hatch-back and rain- 
gutter mounts for easy installa¬ 
tions. 

The introductory price for the 
CX-224 is $79.95. For more infor¬ 
mation, contact NCG, 1275 North 
Grove St., Anaheim CA 92806; 
(714) 630-4541, Fax: (714) 630- 
7024. Or circle Reader Service 
No. 202. 


MOUSER ELECTRONICS 
Mouser Electronics has re¬ 
leased a new purchasing man¬ 
ual, #570. This comprehensive 
reference guide provides up-to- 
date product data and pricing 
on over 36,000 electronic compo¬ 
nents and over 80 manufacturers. 
Product index tabs are provided 
for locating particular products 
quickly.There is a quick index 
on the front cover. To order your 
free copy of this catalog, contact 
Mouser Electronics, P.O. Box 
699, Mansfield TX 76063; 
(817) 483-0165, (800) 992-9943, 
Fax: (817) 483-8157. Or circle 
Reader Service No. 204. 
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Number 22 on y( 

Askkaboom 


MichaelJ. GeierKBWM 
% 73 Magazine 
Forest Rd. 

Hancock NH 03449 


Well, I knew I was opening a can of 
worms when I started the topics of 
modulation and receivers. Folks, the 
definition of what is going on in modu¬ 
lation has always been somewhat con¬ 
troversial. John WR9W wrote to take 
me to task on several issues. He points 
out that the math can be shown to 
prove that in AM, the carrier does in 
fact change amplitude, and also that it 
does notl It all depends upon how you 
look at it. Physically, the same is true. If 
you look at a modulated AM signal on 
an oscilloscope, which shows you am¬ 
plitude versus time, it seems quite 
clear that the whole signal is changing 
amplitude, all the way down to zero at 
times. Yet, if you look at that same 
signal on a spectrum analyzer, which 
shows you amplitude versus frequen¬ 
cy, you can see the unvarying carrier 
and the two varying sidebands. How 
can they both be true? 

Perhaps they can be. Consider this: 
Modulation changes the shape of the 
carrier wave; if it is changing ampli¬ 
tude, the individual waves can't be per- 


The Tech Answer Man 


feet sine waves anymore because one 
side must be getting bigger or smaller. 
Such changing shapes, when not dif¬ 
ferentiated by how their energy is 
spread across various frequencies (as 
they would be in a spectrum graph), 
form a net result of change of ampli¬ 
tude of the total signal, as the oscillo¬ 
scope shows. But, when we examine 
the effects of the shape changes by 
how the resultant energy Is spread 
across the spectrum (using the spec¬ 
trum analyzer), it appears that the part 
of the total energy that is purely sinu¬ 
soidal (and thus unmodulated) is not 
changing. OK, I know I'm only adding 
more controversy, folks. Please don’t 
write complaining about this attempt 
at an explanation. No one else has 
ever resolved the issue, and I sure 
don’t expect to be the firsti But, as 
you can see, modulation Is rather 
complex. And, as John points out, FM 
is even more complex when subjected 
to mathematical analysis. Thanks, 
John, for some thought-provoking 
points. 

By the way, John, I, too, have heard 
very conflicting reports about the 
proper care of NICd batteries. The 
"smart discharger” Idea seems great 
to me, but knowledgable industry 
folks say no, no, no! The information I 


STANDARD 

AMATEUR RADIOS 


Now available - The worlds finest amateur 
radios. Unsurpassed quality and features make 
STANDARD the worlds most popular line of 
amateur radios. 


Mini Deluxe HTs: 

Cl 68 A 2 meter Call For 
C468A 450MHz 

Twin Band HTs 
C228A 2M/220MHZ caUFor 
C528A 2M/440MHZ 
C628A 440MHz & 1.2GHz 

Twin Band Mobile 
C5608DA 2M/440MHZ 

Call For Price 
We also have many accessories for 
these radios and most heath radios. 
Call 1-800-292-77U for details. 


I 


presented on the subject came 
many years of experience with th 
noying little buggers. I, for one, 
wait for nickel-hydride or some 
new technology to obsolete N 


gital data directly shift the transmitter’s 
frequency back and forth between the 
two values. This can be done by 
switching between two oscillators or, 
perhaps, shifting a PLL. Probably the 
most common method is to use a var¬ 
actor diode (varicap). It really doesn’t 


Tionly used these days, relies on th 
=M-SSB technique I just describee 
^udio tones are fed into the transmi 
;er, forcing it to produce a carrier whic 


SSB transmitter, all you get out is a 
pure carrier, offset from the dial fre¬ 
quency by the frequency of the audio 
tone! So, what happens if you vary the 
frequency of the audio tone? You 
guessed it, it makes the transmitter’s 
frequency wiggle along with it. Yup, 
FMI Well, not exactly. In real FM, the 
carrier frequency deviates proportion¬ 
ally to the amplitude of the audio sig¬ 
nal, not its frequency. But the output of 
this FM-SSB is just like FM as far as 
thespectrum Is concerned; it’s a wig¬ 
gling carrier of constant amplitude. So 
where do we use it? Well, RTTY, which 
is Frequency Shift Keying, is a form of 
two-state FM. It’s either at one frequen¬ 
cy or the other, with the two frequen¬ 
cies representing digital ones and ze¬ 
ros, or "mark” and "space.” 


You 
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true FSK, your frequency display 
shows one of the two frequencies be¬ 
ing used (usually "space,” or digital 
zero). With AFSK, your display is offset 
from the frequencies you are actually 
putting out because they are both the 
result of modulation. Thus, they are in 
the sideband area. So, if you are on 
14.080 M Hz AFSK (USB), you are actu¬ 
ally transmitting around 14.082 MHz. 
Keep that in mind if you should wander 
near the band edges. Just like on SSB, 
you must keep all your sideband emis¬ 
sions within the band. Even with true 
FSK, you must consider the two fre¬ 
quencies being generated and the 
sidebands resulting from their genera¬ 
tion, A170-Hz-shift signal is wider than 
170 Hz, because it is modulated with 
the datal 

SSTV Is a more complex case. In 
that mode, a constant-amplitude sine 
wave audio tone is made to frequency 


A Wide Selection of 

ARRL BOOKS 

are available from 
Uncle Wayne's Bookshelf. 

See pages 86-87 of this issue 
and order the best of ARRL today! 


Micro Video Camera 


Light Weight < 4oz. Lotv uct 

Power 7 - IS volts. @ 

SSma. Low Light @ 2 

Lux. Camera comes 

plet In metal case with 

RCA plug for video out 

and two pigtaled power 

wires. Camera Is presently In use In R/C 

airplanes, helicopters, cars, tanks and 

robots. Camera output Is standard 

NTSC at Iv p-p, 240 line resolution with 

electronic Iris. Full stock on hand. 

Satisfaction Guaranteed! 
Factory New, only $ 229.95+$« 
s/H For product information and 
ordering. CaU 1 (800)473-0538 

MICRO VIDEO PRODUCTS 

1334 So. Shawnee Dr. Santa Ana, 
California, zip 92704 FAX (714) S4S-8041 









modulate in step with the amplitude of 
the slowed-down video signal. Then 
that “audio FM” signal is applied to the 
SSB transmitter, making it frequency 
modulate with the frequency of the au¬ 
dio, as described above. The result is 
that the transmitter’s output frequency 
wiggles in step with the original video 
signal's amplitude. That, my friends, is 
real FM. On SSB. On 20 meters. Per¬ 
fectly legal, too. And it occupies well 
under the allowed 3 kHz bandwidth, so 
why not? If it weren’t for this system, 
252SSTV would be darn near impossi¬ 
ble, because the fading, QRM and stat¬ 
ic would make the video unwatchable. 
All in all, it’s pretty clever. 

FM Voice Level 

When signals get weak, there’s a 
natural tendency to talk louder. It 
makes intuitive sense: If someone 
can’t hear you, yell! Actually, it kind of 
works, up to a point, on SSB. The ALC 
circuit in the transmitter keeps the 
loudest speech sounds from overdriv¬ 
ing the output (at least it’s supposed 
to), while the softer sounds are raised 
in level. Sounds like a speech proces¬ 
sor, doesn’t it? On FM, however, the 
situation is much different. Before we 
get to why, we need to look at FM a little 


How Big Does it Get? 

With FM, there is no theoretical max¬ 
imum modulation as there is with AM 
and SSB. After all, it’s just the frequen¬ 
cy of the carrier wiggling, and we can 
wiggle it as far as we want, right? In 


practice, there are limits to how far it 
can go because the tuned RF amplifi¬ 
ers have bandwidth limits. But those 
limits can be pretty wide, so we can 
ignore them here. 

Without some circuitry to limit the 
mike gain, we can deviate an FM trans¬ 
mitter into infinity. So just what is 
"maximum’’ modulation in an FM sys¬ 
tem? It corresponds to the maximum 
deviation which can be turned into a 
linear change in the recovered audio 
voltage in the receiver's detector. This 


limit is set by the design of the receiver, 
not by any inherent theoretical charac¬ 
teristic of the transmitter. If the trans¬ 
mitter deviates farther than the receiv¬ 
er is designed to accept, it will cause 
terrible distortion due to the detector’s 
being unable to remain linear at the 
extremes. Heck, everything has some 
limitsi 

The wider the deviation; the lower 
the noise level, provided there is plenty 
of signal. That’s because apparent 
random deviation caused by noise in 


the transmitting modulator and the re¬ 
ceiver’s front end represents a smaller 
percentage of the total. Obviously, if 
you have 500 Hz maximum deviation (a 
ridiculously small amount), then a ran¬ 
dom deviation of, say, 2 Hz is much 
more serious than if maximum devia¬ 
tion is 15 kHz. So why not use lots of 
deviation? Two reasons. 

First, it takes up lots of bandwidth. 
Ever wonder why commercial FM sta¬ 
tions are spaced at least 200 kHz 
apart? Commercial stations use lots of 


deviation, thus lots of bandwidth. Let’s 
see, we could fit 20 stations on 2 me¬ 
ters ... not too good. 

Second, it makes the signal appear 
much weaker at the receiver because 
the available energy is being spread 
over much wider bandwidth, making 
the amount at any one frequency much 
less. That’s why your favorite FM rock 
station needs those 100,000 watts to 
be clearly heard for a 30-mile radius, 
while you can hear a 100-watt repeater 
50 or more miles away. By using nar¬ 


row bandwidth, we greatly expand 
range at the expense of fidelity. 

Here’s the Why 

And that’s why yelling on a weak 
FM link actually makes you harder 
to hear! Have you ever noticed that 
a weak FM signal, amateur or com¬ 
mercial, gets the most distorted on au¬ 
dio peaks? Just when the cymbal 
crashes or the voice is the loudest, 
it sounds the worst. When you deviate 
your transmitter to the max, your trans¬ 
mitter’s energy is spread wider, so 
it seems weaker. Of course, if you 
whisper, you may be lost in the noise 
of the weak reception. There is an 
optimum level, and it is best found 
through experimentation with your par- 
ticular rig. Next time you’re real 
scratchy into the repeater, try talking a 
little bit softer and I’ll bet you get heard 
better! By the way, I have never heard 
anyone but myself do this, but I 
promise, it works. 

One Last Brain Twister 

You’ve probably heard this one; At 
certain audio modulating frequencies, 
the carrier in an FM transmitter actually 
disappears! Yes, it does, but that does 
not mean that the transmitter’s output 
signald\sappeats\ Before you go grab¬ 
bing the antenna to see if it is true, 
consider this: The transmitter is still 
putting out full power—it’s all in the 
sidebands. You still don’t want to touch 
it. Ouchl 

73 and see you all next monthi de 
KB1UM.Q 


Here's another brain twister: 
SSB transmitters can be used for a 
kind of FM, and hams do it aii the time. 
Say what?” 
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Annual Trail Ride of the Florida Cracker Trail 
Assn. Operation will be In the 40,20,15, and 
the Novice portion of the 10 meter phone 
band. For Cerliflcates please send a OSL and 
large 9 x 12 SASE (2 units of postage) to 
W3DHN, IS Cordillera, Fort Pierce FL 


LAS VEGAS, NV The Nevada OSP Party 
sponsored by the Frontier ARS will be held 
from OOOOZ May 9 to 0600Z May 10. Work 
stations once per band per mode. Exchange 
RS(T), and State/Province/Country (Nevada 
Stations also give county). Frequencies: 6 
through 160 meters modes-CW/SSB/RTTY/ 
SSTV/PACKET. Scoring-1 Pt. Phone OSO, 2 
PI. other modes. Non-Nevada Stations multi¬ 
ply by number of Nevada Counties, Nevada 
Stations multiply by State/Province/Country 
Total. Awards-Certificates to top score each 
State/Province/DXCC Country General and 
above. Novice & Tech. Mall Entry By June 1, 
1992 to:J/m Frye NW70, 4120 OakhlllAve., 
Las Vegas, NV 89121. 

GRAYS HARBOR, WA The Grays Harbor 
ARC will be conducting a special events sta¬ 
tion commemorating the 200th anniversary of 
the discovery of Grays Harbor. On May 7th, 
1792, Captain Robert Gray, in hisshipColum- 
bia, sailed into the harbor. Look for W7ZA 
from OOOOZ. May 9th to 2400Z May 10th on 
the bottom part of the General phone band on 
15 thru 80 meters, on Novice phone portion of 
10 meters and 40 up from the bottom of the 
CW bands on 10 thru 80. For a special QSL 
card please send your QSL card and a SASE 
(Legal Size) Xo:ARS:KA7Am Joe Ledesma, 
516 6th Street, Hogulam, WA 9B550. 

MOUNT VERNON, VA Members of the 
Mount Vernon ARC will operate 1400-2100Z 
from locations on the original Mount Vernon 
estate of George Washington to celebrate the 
2S0th anniversary of the founding of Fairfax 
County, VA. CW-7.130, 14.040, 21.110: 

Phone-7.227, 14.250, 21.325, 28.325;- 

voice 146.655; and VHF and HF packt. _ 
145.670 (DCA and WASHDC nodes). For cer¬ 
tificate, send QSL and a 9 x 12 inch or #10 
SASE to Steve Schneider WB4EEA, 8602 
Cushman Place, Alexandria VA 22308. OX 
stations send 2 IRCs with QSL and SASE. 
QSL card confirmation will be sent in addition 
to certificate only If specifically requested. 


operators who assisted them. The station will 
operate on 28.350, 21.350, 14.285, 7.272, 
and 3.900 MHz using the callsign N4MOK. 
Contact the WAC Foundation at (205) 848- 
3512 or the Fort McClellan Army MANS sta¬ 
tion at (205) 848-4818. 


GLASGOW, KY The Mammoth Cave ARC 
and the Kentucky Colonels ARC will operate 
KD4SS from Barren River State Park to com¬ 
memorate the Kentucky Bicentennial and can 
be found In the General portions of 10 thru 80 
meters. Operation will begin at 1700Zon May 
16-1700Z on May 17. QSL K04SS, 309 East 
Main Street, Glasgow KY 42141. SASE 


RALEIGH, NC The Raleigh ARS will oper¬ 
ate W4DW to celebrate the bicentennial of the 
capital city, from 1500 UTC-2200 UTC on 
both days. Operation will be in the General 
portion of the voice bands on 20,40, and 75 
meters, and the Novice portion of 10 meters. 


le Lewis and Clark Rendezvous. We 
will transmit on 7265, 14265, 21365, 28465, 
146.67, and AO-13 145.935 (mode B) and 
435.970 (mode J) as propagation and QRM 
permit. For 8.5 x 11 certificate, send a large 
SASE to the St. Charles ARC, PC Box 1429, 
St. Charles MO 63302-1429. 

WINFIELD, IL The DuPage ARC will oper¬ 
ate club station W9DUP, to commemorate 
Armed Fo rces Day. Operation will be from the 
Cantigny War Museum. This event is from 
1600 UTC-2300 UTC. Suggested frequen¬ 
cies are 7.250, 14.290, 28.400 SSB and 
45.25 (-.600). For a certificate, se 


B-VARC's 15th Anniver¬ 
sary. Operation will be in lower 25 kHz of the 
General 80,40,20, and 15 meter subbands, 
and 28.488 MHz of the Novice subband, with 
special endorsement for past or present B- 
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Above AND beyond 

VHF and Above Operation 



C. L Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake 
San Diego CA 92119 

PUFF, a Microwave 
Design Program 

Last month I described components 
for use with microwave circuitry. I want¬ 
ed to describe the special chip capaci¬ 
tors and resistors needed for low-loss 
conversion at microwave levels to help 
you select components that won’t hin¬ 
der you at microwave frequencies. I 
covered examples of non-microwave 
capacitors and described how to rec¬ 
ognize them. This month I want to do a 
short recap of this information and then 
go on to a new topic: PUFF, the mi¬ 
crowave design program from Cal 
Tech. 

The capacitors needed to achieve 
high performance at the 5.6 GHz 
and 10 GHz microwave frequencies 
are those that are supplied from 
ATC (American Technical Ceramics), 
style ATC-100; Johanson, type S-910; 
and Dielectric Laboratories C11 se¬ 
ries capacitors. These chip capaci¬ 
tors are sized for microwave strip 
line construction and have very low 
equivalent series resistance (ESR), 
making them suitable for microwave 
operation. There are other companies 
that manufacture chip capacitors that 
are quite good. I will provide informa¬ 
tion on them as soon as I receive the 
data sheets. 

PUFF 

So much for the capacitors. Let’s get 
started with PUFF. This program is 
made for microwave circuit analysis 
and I hope you had time to order your 
copy and try it out. I am quite excited 
about PUFF because it allows you to 
construct microwave circuits. It is not 
just limited to amplifier construction; 
filters, patch antennas and many other 
two- or four-port devices can be con¬ 
structed in strip line format. In the past I 
had to rely on published microwave cir¬ 
cuitry from other designers, and I had 
to use the devices they selected. With 
PUFF, all that changed. Now I can de¬ 
sign for devices I have on hand, modi¬ 
fying the circuit to my requirements. I 
can’t overstate my excitement over 
PUFF’S ability to re-design circuitry to 
suit whatever GaAsFET you might 
have on hand. All you need is the “S” 
parameters to pull the design off. This 
makes PUFF a very powerful engineer¬ 
ing tool to have on hand. Let’s cover 
some of the beginning steps required 
to design an amplifier from scratch. In 
actual use, the projected performance 
of my projects matched well with actual 


measurements, giving PUFF a five- 
star rating in my book. 

If you want an amplifier to put in 
PUFF, use the test example shown in 
Figure 5. It gave 14 dB gain at 10 GHz. 
This amplifier needs some more work 
to improve the input return loss (s11). 
See what you can do with it as it has all 
the parts in “F4” to get you started. 

Kerry N6IZW did the original work 
using PUFF, and I did the reproduction 
"silk-screening” of the printed circuit 
boards directly from PUFF’S artwork 
printer dump. (We used a laser printer 
for high quality.) The circuit we de¬ 
signed was for a 10 GHz amplifier us¬ 
ing an NEC-04583 GaAsFET. We se¬ 
lected this device for purely amateur 
reasons: They were available in sur¬ 
plus for modest prices and we had a 
few already on hand. Normally this 
device is quite costly, being space-cer¬ 
tified, but being a discontinued device 
made surplus a good choice. A modest 
surplus quantity still exists and I will 
make them available while the supply 
holds out for under $10 per device. I 
also have some of the finished PC 
boards if you do not want to construct 
your own. Please note: You do not 
need to use the NE04583 device. You 
can use whatever device you have on 
hand as long as you have the S param¬ 
eters for that particular device. You 
can design your own circuit using the 
samples I provide fora guide. 

Starting PUFF requires an IBM or 
compatible computer with 640 kilo¬ 
bytes of memory and DOS-3.0 or later. 
Monitors supported are CGA, EGA, 
and VGA. Both Kerry and I had difficul¬ 
ty using the EGA drivers in PUFF, but 
the other modes worked great on the 
many different types of systems that 
we tried. 

We had difficulty using 386 33 MHz 
computers. The program is loaded by 
typing PUFF at the DOS prompt. This 
will load the EXE file and bring up the 
setup.puf file to demonstrate some of 
the capabilities of the design program. 

In actual use, save the master set¬ 
up.puf file and do not alter it. On a 
saved copy of this file you will need to 
use your word processor to make the 
necessary changes required for your 
particular circuit configuration. This in¬ 
cludes the type of device you are using 
and all parameters needed for this par¬ 
ticular design, board size, dielectric 
used, etc. Note: The original setup.puf 
file uses a PC board dielectric of “10” 
for ceramic substrate. Most designs 
we use require this to be changed to 
”2.5” to reflect TEFLON. I suggest you 
look at Figure 1, “Original Setup.puf” 
and Figure 2, a modified file for a 10 
GHz amplifier using 2.5 dielectric PC 


board material. Kerry renamed the 
file something we would remember 
easily for this particular type of device, 
in this case the new setup.puf file is 
NE04583U.PUF. Comments in the set¬ 
up file can be inserted behind the 
braces, as shown in Figure 1 or 2. 

The one critical point to make is the 
file extension “.PUF”: Do not change 
this extension, for that is how the pro¬ 
gram finds your particular application 
set-up file. Another part of this set-up 
file contains "DEVICE FILE.” This is 
the file that you load all the S parame¬ 
ters into for the particular device you 
plan to work with. This file must reflect 
accurately the S parameters for each 
device you plan to work with. They 
must cover the frequency range you 
call up in your setup.puf file or the pro¬ 
gram will halt. You will need one device 
file for each different device you have 
and a set-up file particular to each 
device/frequency that you plan to work 
with. All this information is necessary 
and must conform strictly to these 

The device file can be used by any 
set-up file calling for the same type 
device if the S parameters are called 
out for the frequency range in question 
in the device file. PUFF will pickoutjust 
the necessary frequency parameters 
you call out. For the NEC-04583, I 
called out S parameters in my device 
file from 0.1 GHz to 18 GHz. This re¬ 
quires a lot of typing, but it’s worth it 
later. You can develop these files in a 
sort of library for later reference, mak¬ 
ing design very fast. 


This file must be edited from the 
master .DEV file on the PUFF disk. DO 
NOT put any extra characters in the 
file; preserve it as a pure ASCII file. See 
Figure 3, my file for the NEC04583 S 
parameters from 0.1 GHz to 18 GHz. 
You can limit the frequency range by 
including only the frequency you need 
for calculations, but as I said, if other 
frequency use is contemplated it’s best 
to have it all in the file. Once you get the 
hang of PUFF’s format it will become 
quite easy to design a project. Most 
construction projects take only about a 
half hour, with most of the time used to 
modify the set-up file to suit your new 
requirements. 

Let’s get into some of the different 
parts of the PUFF screen. When you 
pull up the program you get four basic 
parts of the screen you can access. 
They are the Layout (FI), Plot (F2). 
Parts (F3), and the Board (F4). Each of 
these screen areas can be reached by 
typing the respective “F” control key 
on your keyboard. Typing "F10” at any 
time will bring up a small help function 
screen defining those commands par¬ 
ticular to the portion of the screen you 
are currently residing in, such as ‘’F4.” 
To get the other help screens you must 
go to that screen, such as “F2,” and 
re-type “F10” to get its help screen. 
Don’t worry about all the commands in 
PUFF; just use “F10” for help, or post 
a lookup table from Figure 4. 

Using the Program 

Getting started in PUFF once your 
setup and device files are taken care of 
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in your word processor Is easy. When 
calling up the PUFF program, I suggest 
you start by typing "PUFF." This will 
bring up the default setup.puf file. 
Then go to the plot window "FZ" and 
type a "Ctrl-R.” This is the read file 
command and you can then specify the 
set-up file you want to use, like 
"NE4583U." The extension ".PUF" is 
not needed as PUFF keeps track of the 
extension. Once your new file is load¬ 
ed, verify that you have a few parts in 
the "F3" parts area. At minimum, you 
need a "tiine" and a device to got start¬ 
ed. Type the information in; you can 
use the examples in Figure 1 or 2 for 
reference. Others can be added in the 
same format whenever you require 
them by accessing that portion of the 
screen: "F3," etc. Now go to the layout 
screen "F1" and you will see an "X" in 
the center of the screen if all is ok. If 
not, type a "Ctrt-E" to erase the circuit, 
then start over. 

Usually we place the device at the 
center of the circuit. To place the 
device, look in the parts window and 
see which line you have the device 
specified on (let’s say line d). Type that 
line letter, "d," and a device will ap¬ 
pear at the center of the screen when 
you specify the direction you want the 
device to face. To face right, hit the 
right arrow key and the device will ap¬ 
pear on the screen. Then move to the 
input of the device and hit the left arrow 
key. Now let's lay the first transmission 
line (strip line) going towards port 1, the 
input of the amplifier. Type the letter of 


assume "b"), then type the letter "b" 
and the direction you want this strip 
line to go, and hit the left arrow key 
once. 

This places the input strip line from 
the amplifier going towards the input 
connector of the board on the left. To 
connect the strip line to the connector, 
hit the number key "1." This will make 
an electrical connection to the Input 
port between the strip line and the port 
1. Use the right arrow key three times 
to go to the output of the amplifier. 
Now, to connect the output of the am¬ 
plifier to port 2 for analysis (of the input 
network), hit the number ''2'' key. The 
circuit now goes from the input of the 
amplifier to the output and can be ana¬ 
lyzed using the plot window. 

Access the PLOT window by hitUng 
the "F2" key. We can now sot up the 
parameters tor the plot analysis. All 
parts of the plot window, as weH as the 
graph, can be changed to accommo¬ 
date the type of plot you want to make. 

Normally, we first start out making a 
plot of the input match of the network, 
the "tiine" on line "b" of the parts file. 
The parameter wo want hero is "S11," 
input return loss or impedance match¬ 
ing at your desired frequency. To do 
this, go to the parts window "F3” and 
place a question mark in front of the 
electrical degree specified for the part 
you want to sweep. (Example; ”b Mine 
50 ohms ?100 degrees.”) Don't worry 
about the ohm symbol or the degrees 
symbol: they don’t appear on my word 
processor, but they are taken care of in 
PUFF. To get a degrees symbol hit 


"AM-D" and to get the ohms symbol hit 
"Alt-O"; the parallel sign Is "All-P" 
and micro is "All-M." To gel a big 
Smith chart using VGA monitors only, 
type "All-S." PUFF keeps symbols 
simple—if you forget type "FIO” to 
bring up the help screen. 

Now, to plot the proper value of elec¬ 
trical line length for part "b,” go to plot 
window ’’F2,’’ then arrow down to the 
test parameter and change It to "S11 ’’ 
from ’’S21.’’ Then arrow down further 
to the graph and set top to, say, 40 and 
the bottom to -20 or so. Further arrow 
down and reset the bottom left edge to 
"0" and the right edge to "150." These 
are the values you are going to sweep 
between; plus 20 and minus 20 dB. and 
part length from zero to 150 electrical 
degrees. These values are not abso¬ 
lute. You can modify them to anything 
you desire. Verify that you have a small 
number of points in the plot window, 
say 20 or 50 points. If you have several 
hundred you will just have to wait until 
your computer gets done doing all the 
computations called for. If your com¬ 
puter is fast, go for the higher numbers. 
To start the plot sweep, type the letter 
"P" and sit back and watch. 

What you want to record is the cross¬ 
ing point of the sweep on the ’’g=i’’ 
circle. To find out what this point is, 
move the marker with the "page up” or 
’’page down” keys to enter the exact 
spot it crosses the upper part of the 
"g=1” circle. If it is not precise use 
more points of calculation and plot it 
again. When this value is noted, go 
back to the parts window ’’F3’’ and 
remove the ’’?’’ on the part and change 
its electrical degrees to that noted in 
the step just completed. Now establish 
another "tiine” and set the value to any 
reasonable value, say, 50 degrees, 
and place the ’’?’’ in front of its part to 
sweep it When this is done, go to the 
board window "FI” and position the 
marker on the left end of the "b" part. 
Erase the connection to the number 1 
port by holding down the shift key 
and hit the number 1 key. After the 
connection has been erased type the 
new part "tiine” letter, say, "c,” and 
hit the down arrow. This should place 
a new matching "tiine” on the left end 
of the "b" part. Reconnect port 1 by 
arrowing up one keystroke up-arrow, 
and type the number ”1” to make 


the left circuit connection. 

Now go back to the plot window 
’’F2’’ and re-plot "Sll" to determine 
the matching stub’s proper value. If the 
"tiine” strip is proper In length from the 
previous sweep, the new sweep should 
circle the "g=1’’ circle perfectly. Use 
decimal points to be exact to one or two 
places. You should obtain a good 
graph plot of high return loss "dip” in 
the chart at the frequency you desire to 
operate at Use the page up and down 
keys to determine just where the cross¬ 
ing point is. 

Some of the control characters are 
the photographic artwork, "Ctrl-A”; 
erase and start over, "CtrLE”; move to 
nearest node (can be very useful), 
”Clri-N”; re-plot, "Ctrl-P”; read file, 
"Ctri-R”; and save file, "Ctri-S,” need¬ 
less to say the most important of all 
commands to remember. 

Well, so much tor PUFF tor this 
month. I hope you have as much fun as 
I have had. Next month I will cover 
some fine points on PUFF operation. I 
have a few NE04583 devices available, 
as well as a PC board using the 
NE04583 device, with gain of about 12 
dB for one stage. The price of one 
device and PC board is $20 postpaid, 
or $10 each for either item postpaid. 
Save money and design your own with 
PUFF. As always, I will be glad to an¬ 
swer any questions covering this 
month’s topic, as well as related sub¬ 
jects. 73 from Chuck WB6IQP. ■ 
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Number 25 on your Feedback card 

Hamsats _ 

Amateur Radio Via Satellite 


Andy MacAllister WA5ZIB 
14714 Knightsway Drive 
Houston TX 77083 

More SAREX Activity 
Coining 

The Shuttle Amateur Radio Experi¬ 
ment (SAREX) continues with more 
missions scheduled this year. Unlike 
the Russian Mir activity. U.S. shuttle 
operations use separate uplink and 
downlink frequencies. Current plans 
include 145.55 MHz as the primary 
downlink and 144.91, 144.95 and 
144.97 MHz for uplinks. 

Many shuttle crew members who are 
not yet hams are pursuing their licens¬ 
es. The Johnson Space Center Ama¬ 
teur Radio Club and licensed astro¬ 
nauts have requested that SAREX 
equipment be carried on all high-incli- 
natlon orbit missions. These flights 
provide more hams with the opportuni¬ 
ty for earth-to-shuttle contacts. Start¬ 
ing with STS-50, a commoh callsigh, 
W5RRR/S, will be used for shuttle mis¬ 
sions to avoid confusion, especially for 
packet activity. 

STS-50 is currently scheduled for 
launch on June 9th from Pad A at the 
Cape using vehicle 102, Coiumbia. Ex¬ 
pected to last 13 days, this will be the 
longest orbiter flight to date. The incli¬ 
nation will be 28.5 degrees and the alti¬ 
tude 160 miles. The primary payload is 
USML-01, the U.S. Microgravity Labo¬ 
ratory. Richard “Dick” Richards is cur¬ 
rently studying for his license and an¬ 
ticipates voice contacts on 2 meters, as 
with the STS-45 mission. 

Late August is the anticipated liftoff 
of the Endeavor{veh\c\e 105) on a sev¬ 
en-day mission to 163 miles, with a 57- 
degree inclination orbit. This will be the 
second flight of the Endeavor. The pri¬ 


mary payload is Science Lab “J” with 
12 Get-Away-Special canisters (GAS- 
CAN's) in the payload bay. Jay Apt 
N5QWL is expected to operate both 
packet and voice. 

Like earth-based stations, the shut¬ 
tle crews run tracking programs to 
monitor anticipated coverage areas 
as they orbit the earth. The primary 
system includes a Grid laptop com¬ 
puter with a modified version of “Graf- 
Trak II” and “Silicon Ephemeris” by 
Silicon Solutions of Houston, Texas. 
Versions of the software have been 
available to amateurs and commercial 
interests for several years. Joe Bijou 
WB5CCJ has recently updated the 
shuttle software and Gil Carman 
WA5NOM of NASA has provided pre¬ 
launch testing of the package. Ground 
stations typically use a feature of 
“GrafTrak” to sequence through spe¬ 
cific satellites as they pass over. The 
shuttle-based version operates from 
the spacecraft point of view to se¬ 
quence through cities within range 
rather than orbiting objects. Other 
modifications to the software provide 
better and more detailed information 
on mutual visibility possibilities be¬ 
tween the orbiter and Mir. 

More SAREX missionsare in the ear¬ 
ly planning stages for 1993. Some may 
use the simplified voice-only equip¬ 
ment while others may have enhanced 
operations for packet, slow-scan and 
additional modes. A good source of in¬ 
formation for SAREX operations is the 
Johnson Space Center NASA BBS at 
(713) 483-2500. To use the BBS. call at 
1200 bps, eight data bits, no parity and 
one stop bit. When prompted for a 
“number,” enter 62511. Although the 
data system will respond to 2400 bps, 
the actual BBS will not. 


AMSATNets 

As a supplement to the March 1992 
column, which gave a comprehensive 
list of satellite operation resources, 
here is information about the AMSAT 
nets. 

Table 1 is a list of the current North 
American AMSAT HF nets, thanks to 
AMSAT Net Manager Wray Dudley 
W8GQW/7. For many enthusiasts, 
these nets provide a sole source of up¬ 
dated satellite schedules and general 
news concerning the amateur satellite 
program. 

The Sunday 15 meter net on 21280 
kHz can also be heard on an AMSAT- 
OSCAR-13 downlink of 145.955 MHz 
(USB) when the satellite is within range 
of Arizona (home of W8GQW/7). 
AMSAT also sponsors operations nets 
via A-O-13 on 145.950 MHz. The 
schedule of these nets changes to fa¬ 
vor the orientation of the satellite. A 
current schedule is always included as 
one of the news items covered in the 
HF nets. 

Participation in the A-O-13 opera¬ 
tions nets is always good and some¬ 
times quite surprising. On a recent net, 
Stan WA4NFY checked in using an ex¬ 
perimental antenna built to specifica¬ 
tions for the satellite-based array for 
Phase-3-D. The prototype patch anten¬ 
na for 70cm had a better signal Into 
A-O-13 than his 40-element crossed 
yagi. AMSAT officers and satellite de¬ 
signers are often available on these 
nets to answer questions and provide 
updates on future projects. 


Net Day 

AMSAT East Coast Tuesday 

AMSAT Mid-America Tuesday 

AMSAT West Coast Tuesday 

AMSAT International Sunday 

AMSAT International Sunday 

AMSAT International Sunday 


Russian Hamsats 
to End? 

The recent political changes in the 
Soviet Union have not left amateur ra¬ 
dio unscathed. The connection be¬ 
tween ham activity and the govern¬ 
ment is not the same as in the U.S. 
Amateur radio is more tightly con¬ 
trolled and the satellite efforts are 
sometimes directly funded and admin¬ 
istered by the government. Cutbacks 
in this funding could end some current 
and future projects. Cash flow diffi¬ 
culties at the RS control station RS3A 
in Moscow have already resulted in 
staff cuts. 

For several years the RS program 
with its Mode A transponders (2 meters 
up and 10 meters down) has been 
considered the best entry-level satel¬ 
lite activity. The RS satellites have pro¬ 
vided the starting point for many ham- 
sat chasers. Other satellite builders 
around the world have gone on to VHF, 
UHF and microwave designs for new 
satellites. 

RS-15 was originally scheduled for 
launch In April. Its future is now in 
question. This satellite was to have a 
2000-kilometer circular orbit, much 
higher than the current RS hamsats. 
Other satellite programs beyond RS- 
15 (six in all) are also affected and may 
be canceled. 

Efforts to solve the current financial 
ditticuiiies with the RS program are un¬ 
der way, but the needed aid may be too 
late to maintain the program. Let’s 
hope not. B9 


9 p.m. Pacific 3840 

1900UTC 14282 

1900UTC 21280 

2300 UTC 18155 


Table 1. Active North-American AMSAT HF Nets 

Time Frequency (kHz) 

9 p.m. Eastern 3840 

9 p.m. Central 3840 


Sell your product In 73 Magazine Call Dan Harper & Louise O’Sullivan today 800>225>5083 


Two Meter Special 


HOTHICORACC: 

8FCA0LE $ 9.00 
SPEAKER $ 7.00 


4F HEAD, 4F SCAN 


GEEXEC D: 138-155 MHz. 40 WATT. DRAWER UNIT ONLY . $45.00 EACH; 
WITH ACC, $115.00 EACH. 

GE EXEC D: 42-50 MHz, 50 WATT. DRAWER UNIT ONLY. $65.00 EACH; 
WITHACC,GROUP; $110.00 

PORTABLES, STANDARD HX-»0,ZCHAN. 132-144 MHZ $75.00 EACH. 
50-MOT MICORS n4RTA 38O30ASP11-ALL ACC., AS IS $165.00 EACH. 
80StaiKiaTdSeri«6,300Poi1«blewlthchargers.139-150MHz ... $115.00 
MT500 H0150-160.4F TONE. 1 SET ELEMENTS. AS IS $90.00 


CALL OR WHITE FOR CORREKT RYER. 

ALL SALES "CASH" OR'CEimFIED FUNDS" SHIPPED BY UPS. 


C.W. WOLFE COMMUNICATIONS, INC. 

1113 Central Avenue 


★ FAX*FAX*FAX* 
(406)252-9617 
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Number 26 on your Feedback card 

Rttyloop _ 

Amateur Radio Teletype 


Marcl. Leave/, M.D., WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 
Over the past few years, I have de¬ 
scribed this column as dealing with all 
forms of digital communication, not 
just 5-level RTTY. This should be evi¬ 
dent because of the frequent inclusion 
of AMTOR, packet, computers, and 


other more exotic digital modes in its 
content. Today we take a look at anoth¬ 
er digital mode, prompted by several 
letters from readers requesting pro¬ 
grams to generate Morse code. 

Morse code? Sure, why not. Morse is 
the ultimate digital mode, consisting of 
a single bit being turned on and off, 
albeit for varying lengths of time. Com¬ 


puters are ideally suited to the task 
of learning Morse, and such code gen¬ 
eration is what many of you have 
asked for. 

Interestingly, most of the requests 
have come in for a program for the 
Radio Shack Color Computer. This ca¬ 
pable Motorola-6809-based computer 
was one of the first computers used by 
amateurs, and, interestingly enough, 
sported a multitasking multi-user oper¬ 
ating system modeled on UNIX, OS9, 
long before Windows or OS/2 (notice 
the similarity?). 

Anyway, I looked around on Delphi, 
and located two good programs. Pub¬ 


lished in the late CLOAD magazine, a 
magazine published on cassette for 
the Radio Shack Color Computer, 
some eleven years ago by a D. Roth- 
stein, these two programs comprise an 
instruction module for Morse code. 
You can download them from the 73 
BBS, under the file name CODE.ZIP. 

For IBM PC clone users, the pro¬ 
gram listed here in the sidebar may be 
just what you're looking for. This is 
another older program (about nine 
years old), written by Elwood Downey 
WB0OEW. This BASICA program is 
straightforward enough to run in most 
Continued on page 51 


Morse Code Program for the IBM PC 


10 ’ Morse Code Practice Program. Elwood Downey, WB0OEW, August, 1983. 
20 ’ Written for the IBM PC in Microsoft Basica, VI .1. for PC-DOS VI .1. 

30 ’ This program may be freely used, traded or copied but the author’s 
40 ’ name and this stipulation shall remain as comments and the program 
50 'shall never be sold for profit. 

60 ’ 

70 CLS 
80 KEY OFF 
90 ' 

100 ' select input source: either from a file, the keyboard or random. 

101 PRINT:PRINT" ALL entries are to be in LOWER case letters":PRINT 

102 PRINT" ENTER'!’TO START.” 

103 ZZZ$=INKEY$:IF ZZZ$= "I” THEN 104 ELSE 103 

104 CLS 

110 INPUT "file name? (or 'random' or ‘con:’) ”,F$ 

120 IFF$="random"THENRANFILE=1 ELSERANFILE=0 
130 IFRANFILE=1 THEN RANDOMIZE VAL(RIGHT$(TIME$,2)): NCHRS=0: 
NGRPS=0 

140 IF RANFILE=0 THEN OPEN F$ FOR INPUT AS #1 
150 ’ 

160 'selectspeed 
170 INPUT "wpm?", WPM 
180 ’ 

190 'initialize code strings 

200 ' to add more characters, such as apostrophe, increase numcodes, 

210 'add code string and character at end of current lists and add case 
220 'tomain loop, below. 

230 NUMCODES = 41 ’.,/?-plus26 + 10 
240 DIMCODES$(NUMCODES-1) 

250 DIMCHARS$(NUMCODES-1) 

260 FORI=OTONUMCODES-1 
270 READ CODES$(l) 

280 NEXT 

290 FORI=OTONUMCODES-1 
300 READ CHARS$(I) 

310 NEXT 

320 ' code strings, m one-to-one correspondence with characters, below. 

330 DATA 
340 DATA 
350 DATA 
360 DATA 

370 DATA "—." " 

380 DATA"-...."."-..."."-.."."—." 

390 DATA - - - " 

400 'characters. 

410 DATA "A". "B". "C". "D". "E". "F”. "G", "H" 

420 DATA "I". "J". "K". "L". "M" 

430 DATA "N". "0". "P". "Q". "R". "S". "T" 

440 DATA "U". "V". "W". "X". "Y". "Z" 

450 DATA"0". ”1". "2". "3". "4". "5" 

460 DATA "6". "7". "8". "9" 

470 DATA"/"."?"."-" 

480’ 

490 ’ set up arrow keys to change speed and frequency. 

500 PRINT 

510 PRINT CHR$(24);"CHR$(25):" to raise or lower tone, 

520 PRINT CHR$(27);"CHR$(26);" for slower or faster code." 

530 PRINT "Ctrl-Break to quit, F9 to pause." 

540 PRINT 

550 ON KEY(11) GOSUB 1040: KEY(11) ON 


560 ON KEY(14) GOSUB 1050: KEY(14) ON 
570 ON KEY(12) GOSUB 1090; KEY(12) ON 
580 ON KEY(13) GOSUB 1080: KEY(13) ON 
590 ON KEY(9) GOSUB 1330: KEY(9) ON 
600' 

610'set defaults, init screen. 

620 F = 600 ’ initial tone frequency 

630 SIL = 32767 ’ special code for no tone 

640 GOSUB 1120 ' calculate dit, dah and space lengths. 

650 GOSUB 1180 ' display wpm and freq 
660’ 

670 ’ define character type checking functions 
680 OEFFNLOWER(C$) = ''a"=C$ ANDC$=''z" 

690 DEFFNUPPER(C$) = "A"=C$ANDC$="Z" 

700 DEFFNDIGIT(C$) = "0"=C$ANDC$="9” 

710’ 

720 ’ main loop, read (or generate) each character, sound it and print it. 

730 IF RANFILE THEN GOSUB 1240: GOSUB 900: PRINT CHARS$(MORSE);: 
GOTO 870 

740C$ = INPUT$(1,#1) 

750 IF" " =0$ OR C$=CHR$(13) THEN GOSUB 990: GOTO 860 

760 IF'’."=C$THEN MORSE=36; GOTO 850 ’ morse - codes$ array index 

770 IF","=C$THENMORSE=37:GOTO850 

780 IF"/"=C$THENMORSE=38:GOTO850 

790 IF "?"=C$THEN MORSE=39: GOTO 850 

800 IF’’-"=0$ THEN MORSE=40: GOTO 850 

810 IF FNLOWER(C$) THEN C$ = CHR$(ASC(C$)-32) 

820 IFFNUPPER(C$)THENMORSE=ASC(C$)-ASC(”A"): GOTO 850 
830 IFFNDIGIT(C$)THEN MORSE=ASC(C$)-ASC("0")-l-26: GOTO 850 
840 GOTO 870 
850 GOSUB 900 
860 PRINT C$; 

870 GOTO 730 
880’ 

890'sound dit for each".", dah for each"-" in string codes$(morse) 

900 FOR 1=1 TO LEN(CODES$(MORSE)) 

910 IFMID$(CODES$(MORSE),l,1) = "."THENGOSUB1000ELSEGOSUB 
1010 
920 NEXT 
930 GOSUB 980 
940 RETURN 
950’ 

960' produce elemental sounds, or silences. 

970 SOUND SIL,DIT: RETURN ' element space 

980SOUNDSIL,ELE"2: RETURN 'character space, allow for previous trailing 
990SOUNDSIL,ELE*6: RETURN 'word space, allow for trailing. 
1000SOUNDF.DIT: GOSUB 970: RETURN 'dit 
1010 SOUND F.DAH: GOSUB 970: RETURN 'dah 

1020’ 

1030' change frequency of tone 

1040 F = F*1.104: GOSUB 1180: RETURN 

1050 F = F/1.104: GOSUB 1180: RETURN 

1060’ 

1070 ’ change speed; update element timings. 

1080 WPM = WPM -f 1: GOSUB 1120: GOSUB 1180: RETURN 
1090 WPM = WPM-1: GOSUB 1120: GOSUB 1180: RETURN 
1100’ 

1110’ calculate element timings, units are clock ticks, which are at 18.2hz. 

1120 IF WPM13 THEN CWPM=13 ELSE CWPM=WPM 
1130 DIT = 21.84/CWPM: DAH = 3*DIT 

(Program continued on pageBS) 
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INTERNATIONAL 


Arnie Johnson N1BAC 
43 Old Homestead Hwy. 

N. Swanzey NH 03431 

Notes from FN42 

This month we are lucky to have a 
language lesson compliments of David 
Cowhig WA1LBP. David says that he 
is moving in May to Japan and will be 
gone for two years. He has requested 
a copy of the 73 universal recipro¬ 
cal licensing form, so it appears that 
he wishes to remain active on the 

As I am writing this it is the first of 
March. Part of the correspondence 
that has arrived during the month of 
February is a press release from the 
International Telecommunication 
Union (ITU) written and released on 21 
January, 1992. It speaks of the World 
Administrative Radio Conference 
(WARC 92). Its information is too old to 
make any sense in May, but one thing 
that caught my eye is that the confer¬ 
ence ends on the 3rd of March, just two 
days away. I wonder what good things 
and bad things have fallen on the inter¬ 
national ham community. Have we 
gained or lost in our quest for frequen¬ 
cies for our hobby? Oh, to have been a 
member of the team; but, like you, I will 
have to wait for more press releases to 
find out what happened, 

I almost forgot: For the hams in the 
New England area of the United 
States, May 2nd is the date, and the 
location is the Fairgrounds at Deer¬ 
field, New Hampshire, for the 1992 
Spring Edition of Hoss Traders. And 
don't forget, the gates open at 4 p,m. 
on Friday and overnight camping is ac¬ 
ceptable. The proceeds go to the 
Shriner Burn Hospital in Boston. See 
you there, I hope!—Arnie, N1BAC 

Roundup 

Japan From the JARL News: 

Radio Stations Exceed 7 Million 

The Ministry of Posts and Telecom¬ 
munications of Japan reported on 
November 21, 1991, that the present 
number of radio stations in Japan as of 
the end of September 1991 reached 
7,027,215, which is an increase from 
the previous year. 

Amateur radio stations numbered 
1,154,142, which made it the third 
largest group, accounting for 16.4% of 
the stations. The largest group is the 
land mobile stations, with 3,039,034; 
and the second largest group is the 
personal radio stations, with 
2,446,840. 

The group of land mobile stations 
has recently been Increasing at a re¬ 
markable rate, as high as 37 percent 
per year. And as a result, its share of 
all the stations has been growing an- 


tion will be held in the Nan-Shin area of 
Nagano Prefecture on November 1st of 
this year. 

Competitors will be selected from 
participants of the '91 All-Japan ARDF 
Competition and also from participants 
of local ARDF Competitions held on or 
after October 21,1991. 

Japanese Language Lesson: More 
than one million hams call Japan their 
QTH. As Cycle 22 solar activity contin¬ 
ues to increase [Or decrease, as the 
case maybe. — Arnie], we'll have more 
and more opportunities to work JAs. 
Japanese hams study books such as 
English for Ham OSO by JA1ANG and 
Conversational Amehcan English for 
Ham Radio by Roy Waite W9PQN in 
order to improve their English. We 


port is 59 [I often hear Japanese hams 
giving reports to each other (using En- 
glishll) in this way so you do the same.] 

Wa-ta-ku-shi no QTH wa [a-mer-ri-ka 
no shu-to Washington DC] ka-ra ju-ni 
ki-ro-mee[may]-to-ru ku-ral no to-ko-ro 
de-su. My QTH is about 12 kilometers 
from [the U.S. capital, Washington 
DC., so they won't confuse DC with 
Washington state]. 

Wa-ta-ku-shi wa Mt. Vernon a-ma- 
chya mu-sen ku-ra-bu no mem-ba de- 
su. I am a member of the Mt. Vernon 
ARC. 

Na-mae wa David de-su. My name is 
David. [If the Japanese operator gives 
his name as Tomo, refer to him as To- 
mo-san. Do not put -san after your own 

[To-mo]-san no ei-go wa tae-hen 
hoo-zu de-su ne. Your [Tomo's] En¬ 
glish is very good. 

Ni-hon-go de nan te i-ma-su-ka. How 
do you say that in Japanese? 

If you have a solid contact, you might 
ask the Japanese operator how to say 
some phrases in Japanese. You can 


''We can't expect people around 
the world to speak to us in 
English forever," 


U.S. hams, however, have no book to 
teach us the Japanese we need to get 
through a simple QSO with a Japanese 
amateur in Japanese. Japanese hams 
rarely enjoy the luxury of working DX 
(like us!) in their own language. Not 
quite fair, is it? We can't expect people 
around the world to speak to us in En¬ 
glish forever. 

Here I’ll present a few Japanese 
phrases you can try on your next JA 
contact. They should get a big kick out 
of it. The JA stations I contact get a bit 
of a shock when I come back to them in 
Japanese I 

First, a few comments on Japanese 
pronunciation. Although the Japanese 
writing system, which uses Chinese 
characters and two 51-symbol syl¬ 
labaries, and the grammar are difficult, 
Japanese pronunciation is very easy. 
Place equal stress on each syllable. 
Not T oyota but To-yo-ta. Not Yaesu but 
Ya-e-su. I mark long vowel sounds by 
doubling the vowel. My transcription is 
essentially the Hepburn system, a sys¬ 
tem used internationally for writing 
Japanese using the Roman alphabet. 
My main departure from the Hepburn 
system is adding dashes between syl¬ 
lables. Where the Hepburn spelling 
might be misleading, I have placed a 
close English equivalent In brackets. 
Remember, equal stress on each sylla¬ 
ble Is the key. 

0-hi-o go-zai-ina-su. Good morning 
[Pronounce o-hi-o like the state of 
Ohio. It's morning in Japan when we 
work them in the evening.] 

Wa-ta-ku-shi no QTH wa [ba-ji-ni-a 
Shu] de-su. My QTH is the [state of 
Virginia]. 

Re[ley]-por-to wa five-nine. Your re¬ 


thank him by saying: 

[To-mo]-san wa tai-hen ii ni-hon-go 
no sen-sel de-su. You [Tomo] are a 
very good Japanese teacher. 

To-te-mo ta-no-shi QSO o doo-mo a- 
ri-ga-to-go-zai-ma-shi-ta. Thank you for 
a very enjoyable QSO. 

Ma-ta doo-zo yo-ro-shi-ku o ne-gai 
shi-ma-su. Please give me a call anoth¬ 
er time. 

Try some of these phrases on your 
next contact with JA. It should get you 
out of the carbon copy QSO rut. Give a 
JA operator a good laugh and Improve 
your Japanese at the same timel 

If you would like to learn to speak 
simple conversational Japanese fairly 
quickly, consider Japanese for Begin¬ 
ners, published by Gakken. You can 
purchase it with two cassette tapes. 
This book takes you through the essen¬ 
tials of Japanese grammar and builds 
up to a 1.200 work vocabulary in 180 
(small) pages. Not a large vocabulary, 
but considerably larger than the En¬ 
glish vocabulary of many of the DX sta¬ 
tions you are working now. Have fun! 

73 de David Cowhig, WA1LBP 

[What you have seen is the first in a 
series from David to "Ye Old Rf Out¬ 
put." newsletter of the Mt. Vernon 
ARC. If you have any comments for 
David you had better hurry because he 
is leaving in May for two years in 
Japan. His address is: 6317MayBtvd., 
Alexandria VA 22310. Or send him 
a packet message to WA1LBP @ 
N400.MD.USA.—Arnie] 

Scotland Information from "Paddy" 
McGill GM3MTH: The Scottish Tourist 
Board (Radio Amateur) Expedition 
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Group, STB(RA)EG, would like to an¬ 
nounce its awards program for 1992. 
The purpose of this group is: (a) To set 
up worldwide Communications Sta¬ 
tions in Scotland that are Unique, 
Scenic, Cultural, Historic or in any 
other way relating to Scotland; (b) To 
make the Public more aware of the 
Hobby of Amateur Radio through a 
Public Relations display at each event. 
All events are open to the Public. 

The THISTLE AWARD and The 
SUPREME TARTAN BANNER 
AWARD are issued by the Group on a 
continuous basis. Both awards are in 
colour. Claims for ALL Scottish Tourist 
Board Awards should be sent to; 
Awards Manager (Robbie GM4UQG). 
PO Box 59, Hamilton, Scotland ML3 
6QB. 

The events for this year are; (1) Scot¬ 
tish Activity Weekend—3rd weekend 
In April each year; (2) Castles on the 
Ain (3) Eight Nations National Trust 
Event; and (4) International St. An¬ 
drews Day. The planned frequencies 
are (±); C.W. 3510. 7010. 10140, 
14010, 21010, 24905, 28010 MHz; 
SSB 3765, 7065. 14140 & 14240, 
18130, 21250, 24950. 28400 to 28600 
MHz. The times of the events are nor¬ 
mally Saturdays. 0800 to 2200 UTC, 
and Sundays, 0900 to approximately 
1500 UTC. Times are subject to 
change. 

If you wish a list of events/infor¬ 
mation package, it is available from: 
John "Paddy” McGill GM4MTH, 9, 
Ramsay PI., Coatbridge, Lanarkshire, 
Scotland, ML5 5RE. Please send two 
second class stamps or equivalent for 
return postage. Tel: (0236) 440495; 
FAX: 0236434194; International: 
-1-44236434194. 

The following is a quick list of events 
through May: April 11th, GB2SMC, 
Scottish Museum of Communication, 
Grand Opening In Bo’ness; April 18/19, 
GB2STB, 1st Annual Scottish Activity 
Weekend, 12 Scottish Regional Sta¬ 
tions, Clubs, and individual stations. 
Certificate & Trophies; May 16/17, 
GB480CA, Crathes Castle 400th An¬ 
niversary, 2nd Annual Castles on the 
Air, nine castles in UK and Ireland, Cer¬ 
tificate. [I will put the Certificate and 
Trophy Information on the 73 BBS 
in the "73 International" area. I re¬ 
member that several years ago the 
STB(RA)EG operated from some of the 
distilleries. Why not this year? I guess 
I will have to write Paddy and find 
out.—Arnie] 

U.S.A. From the International Mis¬ 
sion Radio Association (IRMA) 
Newsletter: IRMA has been developed 
to provide transfer of traffic for mission- 
ers of all denominations and for other 
volunteer services. Their traffic han¬ 
dling net operates Monday through 
Saturday, from 1900-2000 GMT 
(Daylight Saving Time 1800-1900 
GMT) on 14.280 MHz. If you would 
like to receive more information, join 
IRMA, or receive their newsletter, con¬ 
tact; IRMA Newsletter Editor. Rev. 
Michael Mullen, C.M. WA2KUX, St. 
John’s University, Jamaica. NY. USA 
11439.B 













WANTED AMATEUR RADIO DONA¬ 
TION AND CONTRIBUTION from loom 
America, Yaesu, USA Ceritto, CA Radio 
Sales. References Available Upon Re¬ 
quest. MacArthur Herman Moore, 5230 
Heston Street, Philadelphia PA 19131 
KA3LLY. BNB845 


INEXPENSIVE HAM RADIO EQUIP¬ 
MENT. Send postage stamp for list. Jim 
Brady—WA4DSO, 3037 Audrey Dr., Gas¬ 
tonia NC 28054. BNB890 


MORSE CODE MUSIC? Yes it's true! Now 
the Morse code alphabet can be learned 
and enjoyed while doing aerobics, jog¬ 
ging, driving, or dancing. Order “RHY¬ 
THM OF THE CODE” cassette single hit 
today! Send $5.95 (plus $2 S&H) to P.O. 
Box 319, Dept. St., Weymouth MA02188. 
For information send SASE. BNB899 


AMATEUR RADIO REPAIR!! All makes- 
maximum labor per unit, $80.00. TELO 
(Dan), 1302 S. Uplands Dr., Camano Is¬ 
land WA 98292. (206) 387-3558. BNB900 


COLLEGE $$$$$ FOR THE ASKING! 
Send SASE for FREE copy of "10 Ways to 
Stretch Your Scholarship Chances” to Fu¬ 
tures Unlimited, 447 Winding Way, 
Clarksville TN 37043-5191. (73 from 
NX7T) BNB901 


U.S. REPEATER MAPBOOK—A must for 
the mobile operator. Covers 28-1200 
Mhz, includes all 50 States, with maps. 
$9.95 -1- $2.50s/h. DOYLECOMMUNICA- 
TIONS-BB, Route 8 Box 18, Lake Pleas¬ 
ant NY 12108. BNB902 


HEATHKIT NOSTALGIA-Relive the his¬ 
tory of the company which developed and 


manufactured the popular electronic kits. 
.Pictures and stories of and by the people 
who were involved. 120+ pages. Send 
$9.95 (WA residents add sales tax) to 
Heath Nostalgia, 4320-196th S.W., Suite 
B-111, Lynnwood WA 98036. BNB903 


HISTORICAL DOCUMENTS; ARRL 
Handbooks, 1st 1926, 6th. 8th, 9th. 10th. 
11th, 20th. 26th, 29th, 32nd: 1st edition 
200 Meters Down: large number of QST in 
long broken sequences from 1921 to 
1954: some R/9, Radio and CQ: 1936 Ra¬ 
dio Antenna Handbook: Design Modern 
Radio Receiving Sets 1922 Vol 1, 2:100 
Radio Hookups Muhleman 1924: Radio 
Hookups Sleeper, 5, 1922. $500.00 plus 
packing shipping: John Brolley, 1225 Los 
Pueblos, Los Alamos NM 87544. BNB904 


COMMUNICATION AT ITS BEST! AR- 
900/950 $245.00, AR-1000XC $399.00, 
AR-2500 $469.00, AR-3000 $969.00, Ex¬ 
tended Warranties. CB’s, Scanners, 
Radar detectors, and more. Free Ship¬ 
ping. Visa/MC/Diners. Turbo Electronics, 
P.O. Box 8034, Hicksville NY 11802. In¬ 
quiries; 516-938-1946/orders 1-800-33- 
TURBO. BNB905 


BATTERY PACK REBUILDING; SEND 
YOUR PACK / FAST SERVICE. ICOM: 
BP2/BP3/BP22 $18.95, BP5/BP8/BP23 
$24.95. BP24/BP70 $26.95, BP7 $34.95. 
KENWOOD PB21 $14.95, PB21H/PB6 
$17.95, PB25/26 $22.95, YAESU; FNB9/ 
10/17 $19.95, FNB3/4/4A/11/14 $29.95, 
HEATH110/310 $26.95. HWA120/320 
$34.95, HWA125/325 $39.95, “COM¬ 
PLETE NEW PACKS”: ICOM BP8(800 
MAH) $34.95, (1000) $44.95, (1200) 
$49.95, BP83 $29.95, BP84 $39.95. YAE¬ 
SU: FNB2 (600) $19.95, FNB14 (1000) 


$39.95, FNB12(600)$44.95, FNB17(600) 
$29.95, FNB4SL (750) $39.95. SANTEC: 
142/1200 $22.95. “U-DO-IT INSERTS " 
ICOM: BP3/BP22 $14.95, BP5 $20.95, 
BP8 $19.95. KENWOOD: PB21H/24 
$14.95, PB25/26$17.96.TEMPO/S/1/2/4/ 
15$20.95. YAESU: FNB10$14.95, FNB4/ 
4A/11 $26.95. AZDEN/300 $14.95. FREE 
CATALOG. $4.00 Shipping/order, 
PA+6%, VISA-M/C +$3.00, CUNARD, 
R.D. 6 Box 104, Bedford PA 15522. (814) 
623-7000. BNB913 


WANTED: BUY & SELL All types of Elec¬ 
tron Tubes. Call toll free 1 (800) 421 -9397 
or 1 (612) 429-9397. C & N Electronics, 
Harold Bramstedt, 6104 Egg Lake Road, 
HugoMN55038. BNBgi5 


THE PERFECT GIFT! Digital conversion 
of any VHS tape to and from any TV sys¬ 
tem format (NTSC/PAUSECAM). Include 
where the tape will be played, and you will 
receive a copy in that system. $15 per 
hour, $5 blank tape, $2.50 S/H per tape. 
Send to: Steve Kittelsen, 1711 S. 11th. 
#134, Bozeman MT 59715. (406)-585- 
9433). BNB916 


COMMODORE 64 HAM PROGRAMS—8 
disk sides over 200 Ham programs 
$16.95. 29C stamp gets unusual software 
catalog of Utilities, Games, Adult and 
British Disks. Home-Spun Software, Box 
1064-BB,EsteroFL 33928. BNB917 


PRINTED CIRCUIT BOARDS for projects 
in 73, Ham Radio, QST, ARRL Handbook. 
Ust SASE. FAR Circuits. 18N640 Field 
Ct., Dundee IL 60118. BNB966 


AZDEN SERVICE by former factory tech¬ 
nician. Southern Technologies Amateur 


Radio, Inc., 10715 SW 190 St. #9, Miami 
FL33157. (305) 238-3327. BNB979 


COMMODORE 64 REPAIR Fast turn 
around. Southern Technologies Amateur 
Radio, 10715 SW 190th Street #9, Miami 
FL33157.(305)238-3327. BNB982 


HOBBY/BROADCASTING/HAM/CD/ 
SURVEILLANCE transmitters, amplifiers, 
cable TV, science, bugs, other great 
projects! For catalog, call/write (916) 534- 
0417. PANAXIS, Box 130-S9, Paradise 
CA 95967. BNB991 


AMATEUR RADIO REPAIR; FCC li¬ 
censed, 17 years experience, lab quality 
NBS traceable test equipment, reason¬ 
able rates, G.B. Communications, Inc., 
963 Birch Bay, Lynden Road, Lynden WA 
98264.(206)354-5884. BNB993 


IRON POWDER-FERRITE CORE KIT 5 

each T37-2, T37-6, T50-2, T50-6, T68-2, 
T68-6, FT37-43, FT37-61, FT50-43, FT50- 
61, $12.50 Postage Paid CK/MO, (Cata¬ 
log, large SASE). KA7QJY Components, 
P.O. Box 3893, Logan UT 84321. BNB995 


ROTOR PARTS ROTOR service, ROTOR 
accessories: Brak-D-Lays, Quik-Con- 
nects, Pre-Set mods. NEW models for 
sale. Free catalog. C.A.T.S., 7368 SR 105, 
Pemberville OH 43450. BNB996 


SURPLUS. HUGE QUANTITIES. LOW¬ 
EST PRICES in America! Dealers wanted. 
Catalogs, $3. Surplus Traders, Box 276A, 
AlburgVT 05440. BNB997 


FOR SALE: Clegg Mark 3 2m FM, working 
but NMR $75. Klaus Spies POB 48185, 
Niles IL 60648-0185. BNB998 


] 

THE 

fi GREAT 

MoerLE 

PEAR 

, THE 

TEXAS 

BUGCATCHER 

c0Me~r 

NEW! 

I • Hi Q air-wound coils 

I • Minimum SWR—excellent perfor- 

MOBILE TRIBANDER! 

The first VHF/UHF 

I • Easy assembly to meet almost any 

I • Fits standard 3/8-24 SAE mounts 

Tribander with gain! 

GAIN; 146MHz2.15dB 

222 MHz 3.2dB 

1 ■ Various length base masts & whips 

available 

Henry Allen WB5TYD 

446 MHz 5.5dB 
Designed for use with 
the Kenwood TM-741A 

903-527-4163 evenings & weekends 

Send for free brochure! 

Triplexer also 
available! 

GLA Systems 

PO Box 425 

j Caddo Mills, TX 75135 



CIRCLE 124 ON READER SERVICE CARD 


NOW YOU CAN 
AFFORD THE BESri 

Engineered for the Ham. the finest In Crank-Up, 
Free-Standing or Guyea Towers Is from TrI-Ex. For 
over 30 years, the INDUSTRY standard-backed with 
Defense and Aerospace technology. 


MW SERIES 

Self-supporting when 
attache at first section - 
will hold normal Tri-Band 
beam; 25', 33', 50', and 
65' heights, 

W SERIES 

Aerodynamic 
tower designed 
to hold 9 sq. ft in 
a50IVIPH wind at 36'and 
51' 


LM SERIES 

"W brace motorized 
tower. Holds large 
antenna loads. Models at 
sr. 54', and 70' heights. 

TM SERIES 

Tubular construction for 
larger antenna loads at 
70,90'and 100'heights. 
Free stancfing, with 
motorized operation. 


TO ORDER CALL 



FAX • 209-651-5157 


ri-Ex^ 


TOWER CORPORATION ' ViMilia,'CA9^''' 

Quality Siruotuivs since 1954 


CIRCLE 22 ON READER SERVICE CARD 
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Number 29 on your Feedback cant -,- 

Random OUTPUT Propagation 


No Code—One Year Later 

As I write this, we have just passed 
the first anniversary of the codeless 
Technician class license. We’ve had a 
full year to take a good, hard look at this 
controversial (to some) rule change. 
From everything I’ve heard and seen, I 
think we can declare the no-code li¬ 
cense an overwhelming success. No 
matter how hard a small but vocal mi¬ 
nority tries to put it down (still!), the 
dropping of the code requirement for 
VHF and above licenses has had noth¬ 
ing but positive influence on amateur 

And yet, that small minority of fuddy- 
duddies still can’t get it through their 
crusty craniums that the future of ama¬ 
teur radio has nothing to do with this 
particularly outdated mode of commu¬ 
nications. 

Just last week, I got into yet another 
drawn-out conversation with a middle- 
aged ham who was predicting the 
downfall of amateur radio (not that all 
hams who oppose the no-code license 
are middle-aged—some of them are 
really old). He used all of those "intelli¬ 
gent” arguments that we’ve all heard a 
thousand times: The bands will be full 
of unqualified riff-raff (unlike the quali¬ 
fied riff-raff we now find ourselves 
stocked with). The ham bands will be 
full of all them good-buddy CBers (with¬ 
out exception, every former CBer I’ve 
ever met—on the air or in person—has 
been a credit to this hobby). It's dan¬ 
gerous to let unqualified (there’s that 
word again) people muck around with 
potentially dangerous electronic 
equipment (I’ve yet to hear a good an¬ 
swer when I ask how a knowledge of 
Morse code makes someone qualified 
to work on electronic circuits). Two me¬ 
ters will be filled to the brim with these 
codeless Techs (I sure wish that were 
true, but alas, 2 meters seems to be 
just as barren of activity in most of the 
country as before). I had to learn the 
code, so everyone else should, too 
(this comment doesn’t even deserve a 
reply). Morse code is an amateur radio 
tradition that should be maintained 
(sure, just like spark gaps, tubes and 2 
meter AM). 

Not content at letting the technologi¬ 
cal advances of the last 30 years shoot 
by them, these curmudgeons have ac¬ 
tually pestered the FCC with numerous 
requests to either amend or reverse 
the no-code ruling. If they couldn’t get 
the no-code Techs thrown out, they at 
least want to saddle them with a dis¬ 
tinctive callsign. I imagine that this is so 
they can identify and avoid talking with 
no-code Techs (no great loss for the 
Techs). Gee, I wonder what the opinion 
of the FCC was of having to spend the 
time and resources to deal with these 
complaints and petitions? I wonder it 
the actions of these crybabies did any¬ 
thing to improve the FCC’s already low 
opinion of amateur radio operators? 

Allow me to share with you a tew of 
my observations of the effect of the 
codeless Technician license. I have 
met hundreds of these newly licensed 


David Cassidy N1GPH 

hams over the past year. I’ve talked to 
them on the air. I've met them kice-to- 
face at hamfests. I’ve received their 
letters and phone calls. 

1. I’ve noticed that there are a lot of 
younger faces entering amateur radio 
via the codeless Technician class li- 

2. I’ve noticed a lot more women with 
newly acquired callsigns. 

3. I’ve seen auditoriums from Florida 
to California packed with youngsters at 
Youth Forums. 

4. Every new Technician I’ve met—ev¬ 
ery single one—has told me that they 
are currently studying the code so they 
can get on HF. 

5. I’ve received letters from amateur 
radio clubs across the country who 
can’t get their license classes going 
fast and frequently enough to satisfy 
the demand—and that includes code 
classes and upgrade classes. 

6. I’ve seen attendance records made 
at almost every hamfest I’ve attended 
this year. 

7. I’ve seen the amateur radio busi¬ 
ness community increase sales during 
the worst recession since the 1930s. 

So, would somebody kindly explain 
to me what the problem is? 

One other benefit I’ve noticed is that 
there is a lot more ‘ ’elmering’’ going on 
these days. I hear experienced hams 
kindly counseling a frightened new¬ 
comer on proper repeater procedures. 
I’ve heard people offering their help to 
newcomers on every repeater I’ve 
checked into. Help with antennas... 
loans and repair of old gear.. .rules 
clarification.. .invitations to club 
meetings. All over the country. I’ve 
heard experienced hams reach out to 
these newcomers with understanding 
and patience. They have obviously 
found out something that has always 
been true—you get an incredible 
amount of personal satisfaction from 
helping newcomers. 

To be sure. I’ve also heard newcom¬ 
ers chased off of repeaters. I’ve re¬ 
ceived letters from dubs that voted to 
keep out codeless Techs (gee. I wish I 
could hang out with those guys). I’ve 
seen hams who wouldn’t know a tran¬ 
sistor from a tuna sandwich telling 
electrical engineers and computer pro¬ 
grammers that they aren’t qualified to 
be hams because they didn’t pass a 
code test. I’ve even seen anti-Techni- 
cian writings in amateur publications 
(though none that are important 
enough to make any difference). 
Thankfully, these types of episodes 

If there has been a negative side to 
the codeless Technician license. I've 
yet to see it. Thousands of enthusiastic 
and motivated newcomers are good for 
any hobby—especially a hobby that is 
currently searching for new justifica¬ 
tions for its existence. 

As for those few who continue to 
complain about the passing of Morse 
code—don’t fret. It’s only a matter of 
time before we are picking over their 
stations at a local flea market and see 
them listed as Silent Keys. BB 


Jim Gray WIXU 


Jim Gray W1 XU 

P.O. Box 1079 utes after any hour tor the readings of 

PaysonAZ8S541 ’’A’’/’‘B’’ magnetic field indexes and 

Solar Flux Index. Also, keep a sharp 
Conditions this month are expected lookout for SID (Sudden Ionospheric 


to be fairly quiet on the HF bands... Disturb 
with little magnetic field disturbance, WWV. 
reflected by generally low "A” indexes VHF 
and solar flux indexes. The 10 cm flux can be' 
is likely to be below the March and April the 6 ar 
values, and DX conditions will there- “tropo" 
fore not be quite as good as during the Cons 
spring months. for a pi 

You can expect generally Good con- conditic 

ditions, however, with consider- - 

able DX activity on 10 and 12 me¬ 
ters, peaking in the afternoon, , 

and usually favoring transequa- - 

torial paths. Short skip will also Xr^e'^Vina —Ut 
abound between 500 and 1,000 I Australia ki 


Disturbance) reports this month v 


VHF activity on 6 meters and above 
can be very good this month, so check 
the 6 and 2 meter bands frequently for 
"tropo” and sporadic E-layer activity. 

Consult the accompanying charts 
for a preview of likely Good and Fair 
conditions on the HF bands. Q 


EASTERN UNITED STATES TO: 


meters, worldwide DX should be 
available most days between — 
dawn and sunset, again peaking "j^a^ 
in the afternoon. Short skip out to mb<icp 
about 2,000 miles will prevail on 
most days. iS; 

On 30 and 40 meter bands, DX u.s.s.r. 
should be good during hours of 
darkness untii after dawn. Short 
skip to 1,000 miies during the BBlI 
day. and to 2,000 miies at night •^^^'^^11 
should be workable on most days austr au 
and nights. canal zc 

On 80 meters, DX to various 
parts of the world should be ■ 
workable on some days of the japan 
month-particularly during mcxicp 
nighttime and early merning 
hours—when the bands are quiet 
and noise levels are low. Daytime 
short skip will also be available, 
but late spring and early summer p|yy|2 
conditions on 80 meters during *caska 
the day are not generally consid- austral 
ered to be particularly favor- canal zc 
able—often due to thunderstorm englanc 
activity and high levels of static. 

The sunspot cycle continues 
its inevitable slow decline this mexico 
year, and soon we shall begin to phiuppin 
notice dropout of the higher HF 
bands and lack of quality "solid” ^ggp 
signals on many days of the eastco/ 
month. WWV continues to be 
your best source of current infer- 
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Number 1 on your Feedback card 


Never say die 

Wayne Green W2NSD/1 



Good News—Bad News 

The news, good and bad, is that 
Wayne Green again owns 73 Magazine. 
Well, you probably weren't even aware 
that I haven't owned it lor almost 10 

When I sold my seven computer mag¬ 
azines and other stuff In 1983 I also had 
to sell 73 at the same time because I 
was left with no publishing company with 
which to publish it So IDG took over the 
publication while I started from scratch to 
build a new publishing company. 

There was a big sigh of relief by IDG 
when Wayne and his long, controversial 
editorials were finally out of the maga¬ 
zine ,.. now circulation would grow and 
advertising sales would zoom. Instead, 
despite every effort, the circulation 
dropped off disastrously and ad sales 
dwindled. 

Just as the death rattles were begin¬ 
ning to be heard, IDG gave up and 
talked me into publishing It again ... on 
contract. They retained ownership and a 
share of the profits. Profits? From a 
magazine that I'd managed to lose mon¬ 
ey on for over 20 years? Har-de-har. 

Like all entrepreneurs, my Interest 
was never in making money, so whenev¬ 
er there seemed like a danger of a profit 
I’d start a new project and take care of 
the problem. 73 always lost a little mon¬ 
ey, but never enough to put it out of busi¬ 
ness . . . and the other projects always 
made enough to keep 73 going. Nothing 
has changed. I publish 73 because I 
think it’s needed . . . and ham radio is 
still my #1 hobby, even after over 50 

So here I am 32 years after starting 
the magazine, again the owner, and still 
losing a little money with it. IDG wanted 
to buy my CD Review magazine, so as 
part of the deal I got 73 back, I have no 
idea why they wanted to buy my music 
magazine ... I’m not even convinced 
they’ll be able to run it successfully. But 
alter eight years it was mature and I 
much prefer to do new things . . . like 
Radio Fun. I enjoy starting new publica- 

With the sale o( CD Review I’m down 
to just a few publications ... 73, Radio 
Fun, Secret Guide, Music Retailing, 
IMPS Journal, NIAC newsletter, a 
recording studio, a music distribution 
company, a mail order music company. 


0( course I do have several new pub¬ 
lications being gestated. My idle hands 
are the devil’s playground. And I’ve been 
generating a storm of plans for bringing 
New Hampshire into the 21st century 
ahead of the other states , . . with a 
complete revamping of our educational 
system among other things. Some of our 
73-BBS customers have dumped my 
300-page book on the subject. 

The change of ownership won’t 
change 73. It’s being run almost totally 
by Bill WB8ELK and Dave N1GPH, with 
me writing editorials now and then. 

Well, 1 thought you might like to 


Homosexual Hams 

There are probably some red-faced 
hams out there who were furious with 
me for running ads last year for a homo¬ 
sexual ham dub. They were firmly con¬ 
vinced that homosexuality is catching- 
like communism—and that therefore 
youngsters shouldn't be exposed to it I 
explained in my editorial that it's genetic, 
so not to worry that their impressionable 
children would be lured into homosexual 
llasons once they knew there was a ho¬ 
mo ham club. 

I became aware of this as a result of 
my professional psychological work with 
several homosexual patients. It Is not 
something which is curable—at least not 
yet It’s always possible that scientists 
may come up with some genetic engi¬ 
neering which could make everyone het- 

A number of news magazines have re¬ 
ported on recent scientific research 
which shows that one’s sexuality is born, 
not bred. This confirms the work I did 
when I regressed homosexual patients 
and found they were aware of their feel¬ 
ings even when they were one and two 

Frankly, I was disappointed to find that 
homosexuality was genetic. I’d hoped to 
find It a nurture problem, in which case I 
might be able to help people with this 
■problem" through therapy. 

Well, I can’t do much about hams who 
hate or fear homosexuals because of 
stupidity, but perhaps I can help combat 
ignorance on the subject and make 
things a little more comfortable for ev- 

Of course I’m probably off on the 
wrong foot when I assume that ham ho- 
mo-phobes read newsmagazines, so 
perhaps a note in 73 Is appropriate. I’m 


used to finding a lot of Archie Bunker in 
older hams, so while I may be dismayed 
by their reactions. I’m not surprised. 

If one takes the long view of things, 
the whole world is gradually intermarry¬ 
ing, so we’ll all end up a sort of light 
brown, with perhaps a slightly yellowish 
tinge. It’ll take a while, but It’s Inevitable. 
In the meanwhile we’ll all continue to re¬ 
spond to our own inferiority feelings by 
dumping on others and putting them 
down. And that’s what it’s all about The 
more the put-downs and name-calling, 
the stronger are the inferiority feelings 
being compensated for. 

In the meanwhile we’ll have our eth¬ 
nic, religious, and political groups busy 
killing each other. While I’m sorry to see 
this happening. I also recognize that it's 
all part of a basic plan for all life on 
earth—the survival of the fittest All life 
has fundamental built-in programmed in¬ 
structions to stay alive and recreate 
one’s self. 

Nature (God, if you like) is merciless, 
doing away with failed life forms by the 
tens of thousands. Mankind, stirred by 
Impassioned environmentalists, often 
does its best to upset nature and fight 
God's will, so to speak. 

But you know, even with the millions 
Hitler wiped out, and the tens of millions 
Stalin and Mao killed, mankind seems to 
be carrying on. We have no population 
shortages in sight Science has moved 
ahead without missing a step. 

Hmmm, I’m waxing philosophical 
again. Wax and Wayne. 

Subliminal Messages 

If you read many magazines or 
newspapers you’ve seen ads lor sublim¬ 
inal tapes which will help you stop smok¬ 
ing, lose weight, be happier and so on. 
Hmm, one wonders, how many of those 
ham broadcasters are subliming us? 

Can this explain the fierce devotion to 
the ARRL by thousands of otherwise 
seemingly unintelligent hams? Have 
they been subliminally brainwashed 
while listening to ARRL bulletins? Glenn 
whafs his name in Maine claims thou¬ 
sands o( listeners to his endlessly self- 
promoting broadcasts. Can this explain 
that weird behavior? 

I thought I’d put in that poke at the 
League to titillate my duuuh readers who 
are ever-alert to my trashing the ARRL. I 
enjoy making fun of the League mainly 
because so many readers take it seri¬ 
ously and get livid. There goes Wayne 


and live record companies. Time hangs 
heavy on my idle hands. 
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putting down the League again! You bet. 

.. and chuckling as I twst the knife. 

But isn’t it mean for me to tweak hams 
who’ve been brainwashed by subliminal 
messages during the ARRL broadcasts . 

. . and by all those subllminals in QST? 
After all, it isn’t really their fault. .. they 
didn’t mean to get hooked. Isn’t It like 
blaming drug users lor their habit? 

The obvious answer is yes, and I 
should be ashamed of myseH lor so mer¬ 
cilessly taking advantage of subliminally 
blinded hams . . . hams whose very 
minds have been taken over by those 
arch fiends in Newington and their un¬ 
holy cabal of directors. I ought to recog¬ 
nize that no carrier of the light ... no 
whisperer of truths . . . can prevail 
against their ruthless mind control tech- 

You’ve probably read that people un¬ 
der a hypnotist’s control can’t be made to 
do things they wouldn’t normally do . . . 
like kill people or have sex with the hyp- 
notisL And that’s what hypnotists want 
you to believe, though there’s not a word 
of truth in It. Should it count as rape 
when an evil hypnotist forces a lovely 
young girl to have sex with him by telling 
and convincing her how much she wants 
to? 

We’re all familiar with how the subcon¬ 
scious works. We all know people who 
are addicted to cigarettes, alcohol or oth¬ 
er drugs and won’t consciously admit, 
even to themselves, that they’re addicts. 
The subconscious works sneakily, bul 
never forget that it’s in control, not the 
conscious mind. It’s the force behind the 
things we do that we don’t know why we 
do. It's the force behind beliefs, no mat¬ 
ter how weird. It’s the force that makes 
us angry when a subconscious belief is 
disturbed. It’s the source ot all our pho¬ 
bias ... our fears for which we have no 
explanation. 

No wonder cults ... enormously pow¬ 
erful cults ... are based on control of the 
subconscious. No wonder so many big 
companies try to reach this key power 
center with their advertising. 

No, you’ll never consciously detect 
these seductive, mind-controlling mes¬ 
sages as they are subliminally taking 
over your subconscious as you listen to 
W1AW or K1MAN ... or as you merely 
glance at the innocent-looking pages of 
QST. We are so used to the messages 
from Coca Cola, MacDonalds, and other 
masters of seduction that we consciously 
feel nothing ... but perhaps a thirst or a 

So, knowing that tens of thousands of 
hams have had their minds totally under 
League control lor years, I gently rock 
the boat and smile as I watch the angry 
reaction. But which is the real devil? Is it 
the mind-controlling organization or the 
tweaker? 

Is this a new phenomenon? No, not at 
all. I first became aware of this secret 
plot when I read the Doyle Letters . . . 
letters from an ARRL director to several 
fellow directors which discussed this and 
some other plots. Doyle revealed that the 
president of the ARRL was In the pay of 
Hallicrafters to see that their equipment 
always got more space in QST than any 
other, and that the equipment reviews 
Continued on page 76 







Number 2 on your Feedback card 


QRX. . . 


Introducing 
Wayne Sroen, Inc. 

For the past several years, readers have be¬ 
come accustomed to the familiar notation of 
"A WGE Publication” on the covers of 73Ama¬ 
teur Radio Today. As we went to press last 
month, a deal was reached between Wayne 
Green and WGE parent company International 
Data Group whereby full ownership of WGE, in¬ 
cluding certain properties and assets, was sold to 
IDG for an undisclosed sum, effectively dissolv¬ 
ing WGE. 

Part of the deal is that Wayne Green, under the 
new corporate name of Wayne Green, Inc., has 
regained full and complete ownership of the 
rights to 73 Amateur Radio Today. 

While all of this corporate shuffling may be of 
interest to Wall Street types, the only immediate 
change for readers, advertisers and distributors 
is that the editorial and advertising offices have 
moved, and all phone numbers (except the 800 
subscription number, which rings at a subscrip¬ 
tion company in Colorado) have been changed. 

Here’s all of the new information: 

73 Amateur Radio Today 
70 Route 202 North 
Peterborough NH 03458 

Editorial/Advertising Offices: (603) 924-0058 

FAX; (603) 924-9327 
Ad Sales: (800) 274-7373 
73 BBS: (603)924-9343 


May Cover Contest 
Wtnner _ 

When we asked readers to Identify what was 
wrong with our cover photo last month, we 
had no Idea of the volume of mall we would 
receive. Thousands of letters, postcards and fax¬ 
es arrived at our offices, most with the correct 
answer and a few creative incorrect guesses. 

One reader thought the mistake was the "A 
WGI Publication.” printed in the upper right-hand 
corner (see above story). Another reader as¬ 
sumed that the woman was communicating on a 
marine HT with the boat in the background—the 
mistake being the violation of regulations that 
prohibit this exchange. 

Many readers thought we made up a prop HT 
(an ICOM IC-24AT) with the antenna on the wrong 
side. They were getting warm. 

The overwhelming majority of you got the right 
answer; The photograph was reversed. In order 
to get the shot we wanted on location and still 
set up the cover with room on the left tor text, it 
was necessary to shoot the photograph with the 
woman on the left side, then reverse the pho¬ 
tograph so that she would end up on the right side 
of the page. 

Although the HT gave it away, one nautical 
ham noticed that the running lights on the boat 
were reversed. One reader said it was "obvious” 
that we had used two negatives—that the photo 
of the water and the photo of the woman were two 
different shots (they were not). 

The winner of the one-year subscription is John 
Huber N8FYL of Troy, Michigan. His was the very 
first postcard received with the correct answer. 


Judging from the reader response, this was a 
fun little contest. We’ll look for an opportunity to 
do it again in the future, but next time we won't 
make it so easy. 


Indecent Broadcasts 

The United States Supreme Court has re¬ 
fused to hear an appeal of a decision of a Unit¬ 
ed States Court of Appeals which held uncon- 
stitutional an around-the-clock ban on 
indecent broadcasts. The high court let stand a 
May 17, 1991, decision of the U.S. Court of Ap¬ 
peals for the District of Columbia Circuit which 
held that broadcast material which is indecent but 
not obscene is protected by the First Amend¬ 
ment. and any restrictions on such broadcasts 
must be narrowly drawn. The Appeals Court in¬ 
structed the FCC to determine the times at which 
indecent materials may be broadcast. In doing 
so, the FCC must determine the times when there 
is a reasonable risk that children, who may prop¬ 
erly be protected by the government from such 
broadcasts, are in the broadcast audience. 

The decision of a three-judge appeals court 
panel unanimously concluded that a 24-hour-per- 
day FCC ban on indecent broadcasts, even 
though mandated by Congress, was unconstitu¬ 
tional. The Court of Appeals had earlier deter¬ 
mined that the FCC must carve out a safe harbor 
for such broadcasts, but recognized that even 
constitutionally protected speech can have a 
strong negative impact on children. Thus, limita¬ 
tions on indecent broadcasts can be imposed, if 
carefully and narrowly crafted. 

The FCC has continued to impose fines on 
broadcast stations for indecent broadcasts made 
during the times of day in which children are 
clearly in the audience. The implications of the 
court rulings for amateur radio are unclear at 
present, though the FCC has previously slated 
that its policies regarding broadcast indecency 
are equally applicable to amateur radio, noting 
similarities between the two services. FCC chair¬ 
man Alfred E. Sikes has recently staled that it is 
the FCC’s intention to enforce its rules concern¬ 
ing indecent broadcasts to the extent permitted 
by law. ARRL President George S. Wilson III 
W40YI was scheduled to be in Washington on 
March 13 to discuss the matter with FCC Com¬ 
missioners and Bureau Chiefs, and to urge in¬ 
creased enforcement efforts to resolve what 
many amateurs believe is a serious problem. TNX 
Mike Shy, April1992. 


Tapes for the 
Visually Handicapped 

Master Publishing, Inc., has granted permis¬ 
sion to transfer amateur radio license prepara- 
tion material authored by Gordon West 
WB6NOA to audio tapes and/or braille for the 
visually handicapped. Contact the following 
agencies for availability: 

Volunteer Services for the Visually Handi¬ 
capped, Inc., 814 W. Wisconsin Ave., Milwaukee 
Wl 53233-2385; (414) 278-3039. 

Braille Institute, 741 N. Vermont Ave.. Los An¬ 
geles CA 90029-3594; (213) 663-1 111. 

Utah State Library Division, Blind and Physical¬ 
ly Handicapped Section, (2150 S. 300 W. #16, 
Salt Lake UT 85115; (801) 466-5888. 


Recording for the Blind, 20 Roszel Road, 
Princeton NJ 08540; (609) 452-0606. 

TNX W5YI Report. Vol. 14. Issue #7, April 1, 
1992. 


SAREX _ 

W5RRR/S will be the shuttle’s call for all fu¬ 
ture SAREX missions. Two SAREX missions are 
scheduled to fly this summer: the STS-50 US Mi¬ 
crogravity Laboratory and the STS-47 Spacelab 
Japan mission. 

The STS-50 Columbia mission will feature the 
first extended duration orbiter flight, for a record 
13 days in space. The mission will carry the Unit¬ 
ed States Microgravity Laboratory (USML) on its 
first flight. Commander Dick Richards and mis¬ 
sion specialist Ellen Baker expressed an interest 
in SAREX and decided to become hams. They 
have passed their tests and should get their calls 
before the launch. On this mission Dick will oper¬ 
ate the SAREX-D configuration which flew with 
the STS-37 crew, including voice, packet, two- 
way slow-scan, and fast-scan receive modes. To 
save space the crew will not be using the combi¬ 
nation VCR/monitor used on the STS-37 mission. 
The shuttle’s monitors will be used to view video 
transmission from the ground and video will be 
recorded on the 8mm camcorder. More impor¬ 
tantly, the current SAREX antenna would not 
work well on STS-50 due to the shuttle’s attitude. 
The USML mission requires a gravity gradient 
attitude, with the shuttle’s tail pointed towards the 
earth. The dual-band antenna (2m voice/packet/ 
SSTV, 70cm ATV) has been repackaged into a 
rectangular antenna which fits into an overhead 
window, similar to the antenna used on the 
Spacelab 1 and Spacelab 2 missions. 

The STS-47 Endeavor mission will feature Jay 
Apt N5QWL, who flew aboard the STS-37 mis¬ 
sion, making him the first ham to operate SAREX 
aboard more than one mission. The mission will 
include the SAREX-C configuration with packet 
and voice operations, similar to Ron Parise 
WA4SIR’sSTS-35ASTRO-1 experiments. Many 
educational contacts are planned, including sev¬ 
eral with Japanese students. Proposals for pre¬ 
planned educational contacts should be sent to 
the ARRL before June 1st. TNX Earth News. 


Wanted: Teclinical Editor 

73 Amateur Radio Today and Radio Fun are 
looking for a technical editor with a ham li¬ 
cense, good knowledge of electronics, and 
good writing and editing skills. Send cover let¬ 
ters and resumes (no phone calls, please) to: 
David Cassidy, Associate Publisher, 73 Amateur 
Radio Today, 70 Route 202 North, Peterborough 
NH 03458. 


TWX... _ 

.. .to all our contributors! You can reach us 
by phone at (603) 924-0058, or by mail at 73 
Magazine, Route 202 North, Peterborough NH 
03458. Or get in touch with us on CompuServe 
ppn 70310,775; MCI Mail “WGEPUB”; or the 73 
BBS at (603) 924-9343 (300-2400 bps), 8 data 
bits, no parity, one stop bit. News items that don’t 
make it into 73 are often put in our other monthly 
publication. Radio Fun. You can also send news 
items by FAX at (603) 924-9327. 
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Letters 


Dave KD8VI, Lakewood OH I jusi had 
to dash off a response to reader Bill 
Ewald's letter appearing In the February 

1992 issue of 73. It gave me a good 
chuckle. I couldn't think of anything more 
out of phase with how I regard your edi¬ 
torials. Hell, I'd gladly pay the subscrip¬ 
tion price lor your editorials alone. The 
rest of the magazine Is a bonus. 

I do wish, however, that you’d some¬ 
how find the time to write some in-depth 
historical articles which would detail 
things such as the ‘Incentive licensing 
debacle" and some of the other notewor¬ 
thy topics you sometimes allude to in 
your editorials. I'd like to hear more on L. 
Ron Hubbard, and on why the ARRL Is 
our sole national representative and how 
it got to be that way. I'll bet-your perspec¬ 
tive would bring the light of truth to these 
subjects like no one else’s. 

Keep up the great motivational writing, 
Wayne, '/ou can't possibly realize how 
your monthly manifestoes have helped 
me. That callsign after my name is but 
the smallest part of the effect they've 
had. 

Marion D. Kitchens K4GOK, Oakton 
VA Just a note to let you know I enjoy 
your "Never Say Die" editorials. They are 
thought-provoking and informative, and 
at times they are funny too. I enjoyed 
your reply to a criticism, when you said 
the editorials were aimed at those with at 
least two-digit IQsl 

While I don’t agree with 100% of your 
ideas (after all, no one is perfect!), I do 
agree with about 99% of your thoughts. 
This country needs more people like you 
with open, energized minds, people who 
are willing to get up off their duffs and 
simply do a good day's work. 

Gene Roban, Minneapolis MN Wayne, 
please tolerate my bending your ear for a 
couple of minutes while I talk about my 
son, Philip NOETX. When he was 10 he 
bought a Grundig Mickey-Boy portable 
for $2 at a yard sale. Two years later he 
was NOETX. He is now 22. is at the 
highest amateur license level, and is a 
junior at the University of Minnesota, 
where he is enrolled in the Institute of 
Technology Honors Program, In June 

1993 he will receive two degrees, one in 
physics and one in chemistry. He has a 
3,6 GPA. 

Despite these achievements, he has 
never been recognized as a scholar by 
anyone other than his teachers and his 
relatives. He has never received one 
cent in scholarship money. I think it’s be¬ 
cause we as a society have redefined 
the word "scholarship" to mean "Let’s 
give the kid some money—he’s poor." 
That is where 95% of all scholarship 
money goes today, regardless of the stu¬ 
dent’s academic achievements. 

My wife and I work very hard to pay for 
his education because we don’t want him 
to be up to his ass in government loans 
on graduation day. There are, without 
doubt, other kids as dedicated as Phil 
who drop out because of the financial 
burden. 

Let's work hard to put the scholar back 
into scholarship! Let's find out who the 
go-getters are and reward them the way 
we reward the kids who can swish a 25- 
foot Jump shot or throw a football 60 


From the Hamshack 


yards. I’d like to see the high schools 
give a letter In math or science fair par¬ 
ticipation, or ham radio. These kids need 
recognition and prestige as much as 
anyone else. We should think about what 
they will give back to us. 

Lawrence K. Herbert NL7U, Deltona 
FL I enjoy reading 73 Maga 2 ine and 
hope that you will keep up the good 
work. In this section of your magazine I 
usually read about electronics dealers 
who have been exceptionally good for 
the cause of ham radio and are generally 
all around good guys, but I feel lhal ama¬ 
teurs need to know about dealers who 
may treat you less than fairly. 

Wayne, your magazine Is always tout¬ 
ing that hams do more ‘policing of their 
own." How about starting a column in 73 
that would be a consumer advocate lor 
hams? Other publications do this with 
more than just a little success, as busi¬ 
ness people who want even more busi¬ 
ness are anxious to have their good cus¬ 
tomer relations broadcast as far as pos¬ 
sible. Those who are oul only lor a quick 
buck also desenre the same. With the 
weight of 73 behind such an effort, I’m 
sure the results lor those who need such 
a senrice would be good. 

Carl Hattan K0BZV, Melbourne FL Af¬ 
ter reading your “Never Say Die" column 
in the February issue of 73,1 felt I should 
really drop you a personal note. 

I have been a 73 reader lor over 30 
years. I remember when Ihe magazine 
was a lot smaller and I would buy iL at 
the time, at World Radio Labs in Council 
Bluffs, Iowa. A lot of the Saturday morn¬ 
ing hams who hung out at Leo’s place 
acted as my elmers. 

Like you, amateur radio was my ticket 
in the military to a 20-year career as a 
communications equipment repairman in 
the Air Force. I spent 15 months in Viet¬ 
nam as a forward area mainlenance man 
so someday maybe we will meet and 
swap a few tales. I can still hear the 
"Whoosh-Boom" of those Incoming rock- 
etsll 

As I am writing this, I am waiting for 
my ride to the airport to gel to south¬ 
ern Missouri to pay final respects to 
my mother. The latest 73 Is going as I 
need something interesting to read to 
keep my mind off the reason I am travel¬ 
ing. About 12 years ago, 73 made a simi¬ 
lar trip so I could pay last respects to 
a sister. I would like to thank you for 
helping me over some real rough spofs 
in my life. 

I took another page from the "Wayne 
Green Book of Life’ also. I knocked off 
the cigarettes and beer and got back into 
ham radio with something besides a 2 
meter handheld. The radios and most of 
my will to do anything went with a 
bankruptcy a few years ago. After sitting 
around feeling sorry for a while, I got my 
hands on an old Heath HW-16, fixed If 
up, and am now having the time of my 
life working CW with homebuilt keyers, 
homebuilt paddles, and homebuilt anten¬ 
nas. The motivation for this came from 
the pages of 73. My six-year-ofd daugh¬ 
ter is rapidly learning the code and en¬ 
joys being able to "talk" without Mommy 
having the slightest idea of what’s going 
on. Maybe the XYL will gel hooked, even 


if in self-defense. I am working with a 
young man down the street who likes the 
idea of ham radio. We chop up a whole 
lot of PVC pipe and wire and. in general, 
have a lot of fun with antennas. 

What I am trying to say, Wayne, is that 
you are right when you say, “Get off your 
lazy butt and do something!!" I found that 
amateur radio is a lot better therapy and 
cheaper than doctors. A hundred bucks 
(one hour with a shrink) can buy a lot of 
wire, parts, pipe and other stuff and I 
have something to show for it afterwards. 
Although I work CW. I am not one of the 
old "CW forever"crowd. Whatever it 
takes to get these young people into the 
hobby should be done. Having had a 
whack at about all the modes of ham ra¬ 
dio, I dedded fhat QRP was an interest¬ 
ing thing and I am busy building little 
transmitters, receivers, and antennas as 
well as taking receivers to schools and 
the day care center to monitor the space 
shuttle during the missions. I am ex¬ 
tremely fortunate to have an employer 
who will let me do this without too much 
grumbling. 

I have heard and read about you being 
a "rabble-rouser” and "instigator.'lf the 
benefits I am getting from the hobby are 
any indication. I am proud to be counted 
among "Green’s Rabble.'l have found 
that you are never too old to have a 
whack at something. Who knows, you 
might like iti A lot of my dreams have 
have been dusted off and revived. When 
my father goes to his final reward, please 
be around so 73 can make that trip with 
me too. Be careful what you say or write: 
somebody might pay attention!! 

Thanks lor a lot of years of fun and I 
hope we will enjoy a lot more. 

Ken Uthus KT7E, Nine Mile Falls WA 
Last night I read your February 73 edito¬ 
rial (plus reviewing January) and they left 
me with a few questions. Are you sincere 
when you say that we hams can pull our¬ 
selves out of the slime pit that we have 
built and live in? I see us as a bunch of 
alcoholics who have not yet reached the 
bottom of decline so we can't see the 
threat to our bands. We are striking out 
(like our mediocre president and his en¬ 
tourage of mediocrity to Japan) at the 
wrong enemy, who you well know is us. 
It seems to me that we will have to suffer 
some irreversible loss of bands before 
we wake up. Hams, industry and the 
country are without leadership. Emperor 
George Bush wants to be the Ruler of 
fhe New World Order and lacks interest 
in the U.S. so the country lacks the stim¬ 
ulus a leader provides. The aspirations 
of the ARRL president are beyond my 
reasoning so I have no sense of the di¬ 
rection if any that the league might be 
suggesting. Industry heads are into self 
promotion first and company perform¬ 
ance second. Congress? Who knows 
what they might do next. 

The parallels between our country and 
my recent readings of history telling me 
about the rise and fall of great powers 
frighten me. We are on the path to self 
destrocbon those other powers followed. 
Our country flared into a super nova dur¬ 
ing WWII before we were ready for the 
leadership role, bringing up the wrong 
people, from which we have never recov¬ 
ered. The bright star that was ham radio 
became a super nova on December 7, 
1941, to be replaced with Operator Ra¬ 
dio in 1946. A bunch of ex-military radios 
ops got their tickets and got on the air 
with surplus radio equipment and the ex¬ 
change of handle, QTH, rig and WX be¬ 
gan. Even then a rag-chew was tough to 
come by. We became a black hole in the 


late ’50s—early ’60s. along the same 
path of our country (the demise of the big 
bands accompanied us). 

I don’t mean to imply that nothing 
worthwhile came out of the ‘surplus era." 

I learned a lot using cheap surplus mag¬ 
netrons, klystrons, 3' dishes, UHF re¬ 
ceivers and the like. Three of us had 
contacts on a 500’-long path at 3 GHz 
(more or less) with that surplus equip¬ 
ment. We used gold-plated diode detec¬ 
tors (1N21?), klystron local oscillators, 
UHF receivers for IF and CW magnetron 
and modulated klystron transmitters. We 
earned credit in 1947 toward an engi¬ 
neering degree for that effort. However, 
surplus equipment was the beginning of 
radio kits. It was so simple to modify an 
ART 13 for a quick 500-watt CW rig and 
50 watts of AM. so why bother to build 
from scratch? Surplus provided cheap 
“kit" construction and that ended scratch 
construction In general. 

Maybe I'm too cynical but I can't see 
any hope for ham radio. It seems to me 
that we have the “right" to our frequen¬ 
cies if we have something to contribute. 
At one time we made big contributions to 
the art of radio. At one time we made big 
contributions to emergency traffic. When 
was our last contriiution to the state of 
Ihe art? How much assistance do we re¬ 
ally provide to emergency communica¬ 
tions? Oh sure, we are great when it 
comes to assisting at parades and other 
scheduled social events, but when the 
Red Cross or other emergency body 
needs help, where are we If the call Is In¬ 
convenient to us? The usual dedicated 
few show up but where are the members 
of ham clubs? 

Ma Bell first used SSB In the mid '30s 
and started conversion to digital in the 
’60s. about the tine we hams were get¬ 
ting into SSB. Who said we are slow to 
pick up new technology? When I was 
first into ham radio in the late ’30s, I re¬ 
member a couple of hams who worked 
for Ma Bell demonstrating DSBSC and 
discussing SSB. If WWII hadn’t come 
along, we just might have been Into SSB 
20 years sooner than we were because 
we had the experimenters at that time. 
Where did they go? Nothing short of a 
drastic reductloh in band allocations will 
prompt us off our gibbering butts to 
bandwidth-efficient digital systems. Like 
the rest of the country we are market- 
driven and gave up development long 
ago. So when the market makes digital 
available, we will merrily jump to the 
market tune by necessity because we 
won’t have the fat in our bands to feed 
our glutinous FM and SSB frequency 
hogs. 

Next question: Do you believe the FCC 
will approve TDM or some other digital 
system for hams? My limited experience 
with TDM suggests that it is really easy 
to encode traffic which is a no-no to the 
great regulator. 

I admire you for your ‘Never Say Die” 
pep talks because we badly need some¬ 
one in the editorial world who is seeing 
what is happening to us plus has the 
guts to tell us how it really is. Here 
comes the "but" part: But we don’t have 
a prayer of saving all of our bandwidth. 
We don’t desenre our frequencies. How¬ 
ever, the marketing forces will protect us 
from ourselves with appropriate lobbying, 
hopefully, until we can get digital on the 
air if we can get the approval. But even 
the big boys can’t save all of our pre¬ 
cious real estate. 

Keep pushing. You just might get the 
OK and get some digital experimenters 
on the air and then we’ll be off and rui¬ 
ning. IQ 
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Number 4 on your Feedback card 


8,000 Channels for 
the Ramsey FX-146 

Add direct frequency input to this 
popular 2 meter transceiver kit. 


by Cecil A. Moore KG7BK 


T he Ramsey FX-146 is a good little 2 
meter transceiver. It has reasonable 
sensitivity and selectivity, and outputs 5 
watts. It covers 140-180 MHz in five kHz 
steps. That’s a whopping 8,000 channels for 
$150! Unfortunately, it only has 12 channel 
positions on the selection switch. This article 
describes how to access all 8,000 frequencies 
(140-160 MHz) for about $25 worth of parts. 



Photo A. Modified front panel of the Ramsey FX-146 2 meter FM 
transceiver showing the thumbwheel frequency switches. 



Photo B. The completed EPROM board and thumbwheel switch assem¬ 
blies. Note the 19-pin header which allows the circuit to plug in directly 
to the FX-146 PC board. 


pletely eliminate the primary selection diodes 
and the selection switch. An EPROM 
(Erasable Programmable Read Only Memo¬ 
ry) can be thought of as a large diode matrix at 
a cost of around 0.01 cents per diode. A 



Figure 1. Schematic diagram for the 8000-channel EPROM board. 


I previously applied this technique to my 
ICOM-22S to obtain 720 channels. 

Thumbwheel Frequency Selection 
The FX-146 is normally programmed by 
soldering diodes into 
a binary matrix that 
is 16 bits wide. Two 
EPROMs can com¬ 
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binary address is input to the device and bi¬ 
nary data comes out. The 27xxx series of 
EPROMS are very popular in microcomputer 
applications. An address is input and eight 
data bits are output. The larger the memory, 
the more address bits are required. 

All 8000 channels (40 MHz/5 kHz = 
8,000) can be accessed in the FX-146 using 
two 27C64 EPROMs (cost around $6 each) 
and five inexpensive BCD (Binary Coded 
Decimal) thumbwheel switches available for 
about $2 each on the surplus market. The 
Cherry T59-02M, available from the Newark 
catalog, is a perfect fit but costs $5.50 per 
digit. The five thumbwheel switches are used 
to enter the frequency in decimal. Thus, for 
146.520 MHz, 4, 6, 5, 2, 0 would be dialed 
into the thumbwheels. The EPROMs accom¬ 
plish the translation from the thumbwheel 
BCD frequency information to the binary 
number required by the FX-146. 

The resolution of the FX-146 is 5 kHz. 
Therefore, the units-of-kHz (if the thumb¬ 
wheel or toggle switch) selection is only one 
bit, i.e. binary (0 = zero or 1 = five), and is 
routed directly to the FX-146 selection logic 
without being translated by the EPROMs. 
The same thing happens to the LSB (least 
significant bit) of the tens-of-kHz switch. The 
rest of the bits coming from the thumbwheel 
switches are BCD and require a translation 
from BCD to binary. This design requires 
BCD thumbwheels; do not use any other 
type. Be sure to leave the l(X)k pull-down 
resistors, R71-R89, installed in the diode ma¬ 
trix area. 

The simplex transmit information requires 
14 bits from the EPROMs. The other two bits 
are programmed with transmit offset infor¬ 
mation. One bit is used for the -6(X) kHz 
offset and the other bit for the -t-6(X) kHz 
offset. Figure 1 shows the schematic of the 
circuit. The offset matrix is programmed as 
usual with the diodes as shown on the sche¬ 
matic except that the aux split diodes may be 
eliminated. The two high-order bits from the 
EPROMs determine whether there is a trans¬ 
mit offset or not. If there is no transmit offset 
then the transistor circuit automatically gen¬ 
erates the simplex transmit signal. 

Interfacing with the FX-146 

The printed circuit board is designed to 
align with the diode matrix cathode holes in 
the FX-146 PC board. Vertical solid wires 
can be used to mount the EPROM board 
piggy-back to the FX-146 mother board. To 



Figure 2. PC board foil pattern for the 
EPROM board. 



Photo C. Inside view showing the new EPROM board attached to the diode matrix area of the 
Ramsey FX-146. 


Program to Determine EPROM Frequency Select Data 
10 FOR N% = 7000 TO 9000 
20F = (20'N%) 

30 FF=(F-140000!)/10;FFF%=FF 

40 UFF%=FFF% MOD 10:FFF%=FFF% \10 

50 TFF%=FFF% MOD 10;FFF%=FFF% \10 

60HFF%=FFF%MOD10:FFF%=FFF% \10 

70 ADR%=UFF% 2-!-TFF% ‘8 + HFF% * 128+FFF%' 2048 

80 PLDATA% =N% MOD 256 

90PHDATA% = N% 256 

100 IF F> = 145100! THEN IF F< 145500! THEN PHDATA% = PHDATA%-i-64 
110 IF F> = 146600! THEN IF F< 147000! THEN PHDATA% = PHDATA%-t-64 
120 IF F> = 147000! THEN IF F< 147400! THEN PHDATA% = PHDATA% + 128 
130PRINT’FREQ', "NUMBER", "EPROM ADR', ”H1QH BYTE”, "LOWBYTE” 

140 PRINT F.N%*4,HEX$(ADR%)"H’,HEX$(PHDATA%)"H",HEX$(PLDATA%)"H”:PRINT 
150 IF INKEY$='‘ THEN GOT0150 
160 NEXT N% 

170 END 
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that works 
for Lightning 
and EMP... 


...on ALL 
your 
equipment 

Did you know that DC 
continuity lightning arrest¬ 
ors don't work on: Receiv¬ 
ers. Cavities (Shunt Fed), 
and Isolators? 

• For Coax 50, 75 and 93 
ohm systems to 6.0 GHz. 

• For Telephone, current 
loop, RS-232 and T-1. 

• For 120, 240 and 480 VAC 
single and three phase 
powerline. 

For these anS any of our other 
1500 protectors and 
grounding systems contact 

UfolyPhaser^ 

J CORPORATION 
P. O. Box 9000 
Minden. NV 89423-9000 
(800) 325-71 f70 
(702) 782-2511 
FAX: (702) 782-4476 


make it easier to remove, you can mount a 
19-pin SIP (Single Inline Package) socket 
directly to the FX-146 board and attach a 
19-pin header to the EPROM board. If you 
use individual header pins, you can line them 
up by sticking them in the SIP socket and 
lining them up with the holes on the EPROM 
board. Then just solder the pins in place. 

You can use a 20-pin socket and header and 
just cut them down to 19 pins (see the parts 
list). You’ll have to wire the EPROM board 
up to +5 volts and ground points on the 
FX-146 board as well. 

1 attached the 19-pin header to the compo¬ 
nent side of the EPROM board so it can be 
plugged directly into the FX-146 board. The 
foil side of the EPROM board should face up 
towards you when it’s in place (see Photo C). 

If you plan to mount the thumbwheel fre¬ 
quency select switches on the front panel just 
cut out a hole in the panel to allow a snug fit 


for all five switches. Just run wires from the 
thumbwheel switches over to the EPROM 
board as shown in Photo B. 

Power up the Ramsey transceiver and you 
should now have a very versatile 2 meter rig 
with direct frequency input. 

Since the diode matrix area of the FX-146 
seems to be relatively free of RF, the board 
worked well as shown. However, if you 
should have any problems, you may want to 
add 0.01 |JF ceramic capacitors from each 
address line to ground. 

Programming the EPROMs 
How are the contents of the EPROM deter¬ 
mined? A BASIC program that yields the data 
is included in the sidebar. The —600 kHz 
duplex bit is set for 145,10-145.49 MHz and 
146.60-146.99 MHz. The +600 kHz duplex 
bit is set for 147.00 to 147.39 MHz. 

For the faint-of-heart who don’t want to 



Figure 4. Attach the EPROM board to the frequency programming lines as shown here in the 
diode matrix area of Ramsey FX-146 PC board. You can either use a SIP socket to mount the 
EPROM board just above the FX-146 circuit or run wires from the EPROM board to the points 
shown here. +5 volts and ground are easily obtained from the Ramsey board as well. Diagram 
courtesy of Ramsey Elearonics. 




roll his/her own EPROMs and PCBs, pre¬ 
programmed EPROMs, the PC board and a 
complete set of instructions are available for 
$39.95 plus $2.00 shipping and handling 
from DH Consulting, 1803 Mission St., Suite 
308, Santa Cruz CA 95060. 

The BASIC program for obtaining the 
HEX address and HEX memory contents for 
the two EPROMs is listed in the sidebar on 
the previous page. B 

Contact Cecil A. Moore KG7BK at 18534 E. 
Via de Palmas, Higley AZ 85236. 


The BCD thumbwheel switches can be 
replaced with toggle switches arranged in a 
BCD pattern that is easy to learn. For in¬ 
stance, to switch in 146.520, the switches 
would be in the following pattern: 


A ‘‘O” is off and a "I" is on and repre¬ 
sents the identical pattern that results from 
the thumbwheel switches. A total of fifteen 
toggle switches are required to match the 
thumbwheel outputs. However, if only ama¬ 
teur band coverage is required, the first 
three switches can be omitted. If 10 kHz 
spacing is adequate, then the rightmost 
switch can be eliminated, resulting in a total 
ofjust 11 toggle switches. 


Qty. Description 

2 27C64 EPROM 

2 24-pin standard DIP 1C sockets 

1 10 pF tantalum capacitor 

(Newark #87F5118) 

3 1N914 diodes 

1 10k resistor SIP pack, 6-pin 

(Newark #81F9597) 

1 10k resistor SIP pack, 10-pin 

(Newark #81F9601) 

1 10k, lA-watt resistor 

1 2N3905 PNP transistor or equiv. 

5 BCD thumbwheel switches 

(Newark #90F2080) 

The following items are not required, but 
make the board pluggable: 

1 20-pin SIP socket 

(Newark #89N6182) 

20 Pin terminals 

(Newark #65F1610) 

The two programmed EPROMS and a 
PC board are available for $39.95 plus $2 
shipping and handling from DH Consult¬ 
ing, 1803 Mission St., Suite 308, Santa 
Cruz CA 95060. The SIP components are 
available from Newark Electronics. 4801 
N. Ravenwood Ave., Chicago IL 60640; 
phone; (312) 784-5100. 


.nmnm 


ONV SAFETY BELT CO. 

P.O. Box 404 • Ramsey, NJ 07446 

800-345-5634 

Phones. FAX 201.327-2462 


ONV Safety Belt With Seat Harness 
^ M9.95 


ONV Bel! W’O Sea! Harness 


Fast Packet 






^ m 


623 Palace Street Aurora, IL 60506 
Td:708-897-9346 Fax:708-844-0183 Email:mfo^racilis.co 




STANDARD 

AMATEUR RADIOS 


Now available - The worlds finest amateur 
radios. Unsurpassed quality and features make 
STANDARD the worlds most popular line of 
amateur radios. 


I 


Mini Deluxe HTs: 
C168A 2 meter 
C468A 450MHz 


C228A 2M/220MHZ call For 
C528A 2M/440MHZ 
C628A 440MHz & 1.2GHz 

Twin Band Mobile 
C5608DA 2M/440MHZ 

Call For Price 
We also have many accessories for 
these radios and most heath radios. 
Call 1-800-292-7711 for details. 


C & S SALES. INC. . 1245 Rosewood. Deerfield, IL 60015 
(708) 541-3800 • FAX; 708-520-0085 
WE WILL NOT BE UNDERSOLD 


R FREE CATALOG I 
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Number S on your Feedback card 


VE3CYC’s Wire Beam 

Versatile gain antenna for a limited space. 

by John Van der Ryd VE3CYC 



P rimarily designed for 15 and 20 
mcicrs, this beam does a fair job 
on 12 and 10 meters as well, and also 
works like a regular dipole on 17 
meters. 

Some Basic Advice 

When building an antenna, keep in 
mind that there is a considerable dif¬ 
ference between bare wire and insu¬ 
lated wire. The actual length of insu¬ 
lated wire must be considerably 
shorter than bare wire to arrive at the 
same resonant frequency. The oppo¬ 
site is true if you use bare wire 
instead of insulated wire—a piece the 
same length as a piece of insulated 
wire will give a higher resonant fre¬ 
quency. 

We have all noticed how our 
antennas misbehave when they get 

wet or are covered with ice. Just _ 

watch your SWR meter go up when Photo. The VE3CYC wire beam. The beam is raised into posi- 
that happens. This is because the tion by pulleys and nylon rope supports attached to vertical 
dielectric constant is not the same as masts. 
it would be if dry air sur¬ 
rounded the bare wire. The 
purpose of the antenna is 
to create alternating mag¬ 
netic and electrostatic 
Helds around itself at the 
operating frequency. 

"niese fields are continu¬ 
ously pushed away into 
the surrounding space at 
the speed of light. It is the 
resistance, created by the 
material enclosing the 
wire, which slightly 
opposes the radiation of 
these electrostatic fields 
(resisting the flow of elec¬ 
trons in the antenna.) This 
means that the antenna has 
to be shorter to be reso¬ 
nant again at the original 
frequency. This is a bless¬ 
ing in disguise because, 
although it has no appar¬ 
ent effect on the propaga¬ 
tion of our radio waves, it 
makes the antenna a little 
bit smaller. 

If you want this antenna 
project to be successful, 
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Figure 1. Construction details of the multi-band dipole. 


follow my instructions to the letter 
and stick to my dimensions. Before I 
get involved in the actual beam 
antenna I will first describe how I 
made a good working multiband 
dipole antenna. You might even 
decide, after reading this part, to 
make just the multiband dipole 
instead of the unusual "VESCYC's 
Wire Beam." 

I used flexible insulated wire in 
both the multiband dipole and the 
multiband beam antenna. The insula¬ 
tion prevents corrosion, while also 
making the antenna shorter and nicer 
looking. 

How It Got Started 
Let me tell you something about 
the history of my QTH because it led 
up to this amazingly simple, effec¬ 
tive, and handy multiband wire beam 
antenna. Quite some time ago my 
better half and I decided to make our 
QTH a bit more presentable, with the 
idea of putting it up for 
sale and buying that “one- 
acre estate out in the 
country,” which every 
ham dreams about. The 
thought of having an 
antenna farm at my dis¬ 
posal really turned me 
on—something to do dur¬ 
ing the Golden Years. 

After spending many 
hours painting, etc., my 
XYL suggested that I take 
that ugly beam (a com¬ 
mercial 3-clcmcnt tri- 
bander) down too. She 
figured that a colossal TV 
antenna like that would 
certainly turn prospective 
home buyers off. So down 
came the old faithful 
beam, and I sold it about 
a year later, realizing it 
was no good to me laying 
in our basement gather¬ 
ing dust. After all, once 1 
got that Golden Years 
QTH, I would have lots 
of time to build my own 
monobanders (including 















meters (first version). 



Figure 3. Alternate reinforced spreader. 


My First Attempt 

Since I already had a 40-foot tower 
anchored to the roof of my house and a 
home-brew tilt-over all-band vertical separat¬ 
ed by 45 feet from the tower, I used these as 
supporting structures for some horizontal 
antenna experiments. After installing a pulley 
and nylon rope on each of these I was able to 
pull up any type of wire antenna I wanted. I 
looked at antennas like the “W8JK” (and 
variations of it) and the “ZL-SPECIAL,” but 
decided to give the multiband dipoles fed by 
one common feedline a try. 

The problem with them is that unless you 
can really separate the wires from each other 
enough, there tends to be a lot of coupling 
between the individual dipoles. And as a 
result, there is a lot of interaction which, 
because of capacitive coupling, 
makes them hard to load up on 
each individual band and also 
causes high SWR readings. 

This is especially true for the 
ones made from rotator cables or 
open wire feedlines. Stay away 
from them—you will be wasting 
your time, unless you use a good 
antenna tuner. But then you are 
only fooling your¬ 


self into thinking 
that your antenna 
presents a perfect 
match, and all 
your RF is being 
radiated into 
space. After all, 
your SWR is 

Figure 4. Top view of the improved wire beam. The 15 meter elements almost 1:1, right? 



now have less tendency to move in high winds. 



Figure 5. Side view of the two-band wire b 
ing attachment points of the stabilizing ropes. 

all WARC bands). 

Well, to make a long story short, we never 
did sell the house. And I found myself with¬ 
out a good antenna system except for an all¬ 
band vertical that I cooked up a few years 
ago. I am not knocking verticals—they have 
tlieir place, but just try to listen to the people 
you are working while five stations from the 
side or rear are also coming through equally 
strong. Not to mention the high atmospheric 
noise levels coming from the east after night¬ 
fall. All of which you can greatly reduce with 
the use of a good beam antenna. 
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Wrong! 

Unless your antenna presents a 
purely resistive load (as should be the 
case with a resonant antenna like a 
dipole or a nonresonant traveling 
wave antenna, such as a terminated 
long wire, or a terminated rhombic 
antenna, etc.) a good percentage of 
your RF is being radiated within the 
confines of your tuner and not getting 
anywhere, just being converted into 
another form of energy, which we 
call “heat.” 

Constructing a Multiband Dipole 

Disappointed by these experiences, 
I decided to make a conventional 
dipole for 20 meters. Using 14-gauge 
insulated automotive stranded wire, I 
started with the proper length, based 
on the formulas in the ARRL Antenna 
Handbook, which of course were meant for 
bare copper wire. 

Here is where I found out about the effect 
of the insulation on the wire. I ended up with 
a dipole that was much shorter than I had 
anticipated. Each leg of the 20 meter dipole 
made from bare 14-gauge wire would nor¬ 
mally have been about 198"; instead, mine 
was 193.5". 

Quite a bit of difference. My SWR was 
1.2:1; not bad. It got out pretty good like a 
dipole should, and I had less trouble with 
interfering stations from the sides. 


Then I decided to attach a second dipole to 
the first one, this time for 17 meters, and 
made it from 16-gauge automotive insulated 
wire, simply because that is what I had avail¬ 
able. The length for each leg was now 157", 
as opposed to 161" for bare wire. 

1 experimented with the spacing between 
the legs of this 17 meter dipole, and the 20 
meter dipole. I found that as long as I kept the 
angles between each leg at least 12 degrees I 
had a low SWR, still 1.2:1. Then I added a 
third set of legs made from the same 16- 
gauge wire, this time for 15 meters, using the 
same 12 degree spacing. The length for each 
leg was 133.5”, as opposed to 141” for bare 
wire. Any more dipoles would have meant an 
angle of close to 90 degrees for at least the 
fourth dipole. This was not acceptable to me. 
Therefore, I kept it as a three-band antenna 
with a SWR of 1.2:1 or better. 

So now I had a three-band dipole, bi-direc¬ 
tional, with sufficient side rejection to make it 
more useful than my old faithful all-band ver¬ 
tical in most cases. 

For those of you who would rather have a 
10 meter addition instead of any of the other 
bands: The dimensions for each leg will than 
be 96.75” for 16-gauge insulated automotive 
wire, and 98" for bare wire. 

See Figure 1 and details A, B and C for all 
the construction information. The coaxial 
choke in detail A consists of four turns and 4" 
i.d., suspended about 8" below the dipoles. It 
is part of the same feedline which goes to my 
station, and is kept together with three or four 
nylon ties. Or use silicon rubber instead. 

The purpose of this choke is to keep your 
feedline from radiating, which can not only 
distort your field pattern but also radiate RF 
into areas where you don’t want it (like your 
neighbors’ telephone, VCR, TV, hi-fi, or the 
fillings in their teeth, etc.). 

Detail C shows how 1 weighted down this 
multiband dipole with curtain weights by 
drilling holes in them and slipping them over 
the nylon suspension ropes. I used about 10 
on each side, and that kept the antenna stable 
under most conditions. Try your local hard¬ 
ware store or interior decorator for these 
things. 

The Dream of a Wire Beam 

After successfully using this multiband 
dipole for a while, a new idea came to my 
mind. I remembered reading articles about 
hams using identical wire loops, spaced from 
each other, each with its own feedline, to 
make cubical quads. While they were being 
installed in a fixed position these quads could 
be made to change directions simply by 
adding a coil with the proper dimensions to 
the feedline of the loop which was not 
hooked up to the rig. This was to make it 
longer, making it act as a parasitic element. 
Thus, by feeding one of the loops, the other 
could be made to act as a reflector. 

After eliminating the 17 meter dipole, I 
was left with only 20 and 15 meters, still 
being kept 12 degrees apart (57" between the 
insulators). After satisfying myself that 
Continued on page 34 





Touch-Tone Squelch 

Remote speaker control with a DTMF decoder 


D TMF (dual-tone multi-frequency) is a 
very successful and popular remote 
control system. We can hardly imagine a 
hand-held radio without a touch-tone pad. 
First generation DTMF decoders typically 
used passive LC filters, active filters or 
phase-locked loop techniques to decode 
DTMF tones. They were either expensive or 
they suffered serious drift with changes in 
temperature or humidity. 

DTMF decoding ICs are much cheaper 
and reliable now. This article describes how 
to build a general purpose DTMF decoder 
with a low-priced chip from MITEL. The 
circuit supports DTMF squelch based on a 
three-digit station ID (full 999 combination). 
It also supports decoding of four additional 
commands—station ID, plus one more digit 
which can be used to perform remote control 
on external devices (on/off or single-shoot 
trigger operation). One expansion port is 
included to allow future development. 

The core of the whole equipment is the 
MT8870 DTMF decoder. This is a state-of- 
the-art single-chip DTMF receiver incorpo¬ 
rating switched capacitor Filter technology 
and an advanced digital counting/averaging 
algorithm for period measurement. Conven¬ 
tional methods of frequency decoding are 
usually based on frequency-counting or 
phase-locking techniques. These methods 
are time consuming and inaccurate when 
handling unsteady, complex signals. 

Switched capacitor filter technology is 
based on a completely different approach. It 


by Patrick Wong VE3RGW 

works on the theory that any AC signals are 
rapid changes of potential energy under spe¬ 
cific timing. AC components, provided they 
bear the same frequency characteristics, will 
have the same timing on instantaneous 
potential variation. For example, a signal of 
1 Hz frequency will experience a peak posi¬ 
tive value once every second. The duration 
of one second will be constant among any 
AC signals bearing a 1 Hz frequency, even 
though they have different waveforms. 

Suppose a circuit is designed to sample 
the potential value of a signal at preset inter¬ 
vals (say, at exactly 90 degree phase-shift 
timing for a specific frequency). If signals 
are really present but the total sum of all 
samples always experience zero, we can 
conclude that an AC component of that spe¬ 
cific frequency has been identified. Each 
fixed timing will be good for only one fre¬ 
quency. Since DTMF is a combination of 
four row tones and four column tones, it will 
need at least eight sets of such time-switch¬ 
ing circuits. In the real world, there are more 
than eight sets of such circuits in order to 
handle acceptable frequency tolerance in the 
incoming DTMF signal while decoding 
results are developed on an averaging of 
outputs from all these filters. 

Error Detection Control 

There are two kinds of DTMF detection 
errors: TALKOFF and TWIST. 

TWIST is the failure of decoding a valid 
DTMF signal due to non-linear frequency 


response of a transmission media. Among 
the two enemies, TWIST is easier to deal 
with since it can be controlled by audio 
equalization on the whole transmission path. 
These equalizations can be done internally 
inside the DTMF decoding chip, or external¬ 
ly as additional filters. According to factory 
specification, MT8870 can stand TWIST tol¬ 
erance of +/-6 dB. That is quite sufficient to 
compensate for the pre-emphasize and de- 
emphasize distortion caused by FM media. 
This should not be a problem unless the 
transmission is highly distorted. 

TALKOFF is the incorrect recognition of 
the DTMF component in human voice as 
true DTMF signal. This is an unavoidable 
factor since human voices do contain valid 
DTMF combinations. Fortunately, the pres¬ 
ence of these valid components is unsteady. 
Unlike real DTMF from a touch-tone key¬ 
board or generator, these “human” DTMF 
signals cannot maintain a constant combina¬ 
tion. so they can be isolated by DELAY dis¬ 
crimination. If a decoded DTMF signal can 
stay on constantly for a certain duration 
which exceeds those normal periods experi¬ 
enced in human voice, then it can be identi¬ 
fied as a real DTMF command. 

Look at the schematic circuit. There are 
some external components hooked to 
MT8870 (C2,R11,R12,D9). Pin 16 of 
MT8870 is the EST (early steering) output. 
It will flag logic high whenever there is a 
DTMF combination present in the input sig¬ 
nal (including TALKOFF error detection). 



Figure /. Schematic diagram for the DTMF squelch controller, 
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Pin 17 is the GT (guard time) control: it 
is a trigger-type input. The level on pin 
17 is arranged as a delayed EST via C7 
and R12. If the detection of DTMF is 
long enough for voltage at pin 17 to 
build up with time, it can be considered 
a valid DTMF signal. The STD output 
line (pin 10) will flag logic high since it 
is connected to output data, enable (pin 
15). That will enable lines (pin 
11,12,13,14) to present a numeric value 
for the decoded DTMF data. Yet, it 
takes the same delay for an RC circuit 
to discharge. That means TALKOFF 
detection can still occur after a valid 
DTMF signal has disappeared while C7 
is still charged up. That is the reason 
for including D9 and R11. They are 
there to provide a fast discharge on C7 
and ensure an immediate full delay 
guarding once a valid DTMF tone is 
gone. 

Circuit Operation 

The circuit is pretty straightforward. 

The MT8870 monitors any audio com¬ 
ing from the receiver. The internal 
speaker of the receiver is muted while 
the external monitor speaker is 
switched by Q1 or a manual control 
bypass switch (Q1 is driven by the 
internal command decoding logic). 

The decoded BCD numeric data fol¬ 
lows the format shown in Table 1. This 

data is decoded into 16 individual out- Figure 2 (a). PC hoard foil panern (bottom layer), (h). Top layer. 

puts by the hex decoder. Simply speak¬ 
ing, if you received a DTMF entry, 
you will get a logic high on pin 19 from 
the 14514. All these 16 outputs are con¬ 
nected to the program board, which is 
only a 16-pin DIP IC socket. U1-U3 
and F1-F4 are input wires to the com¬ 
mand decoding logic. The command 
programming is completed by jumping 
these wires into the corresponding pins 
on the program board. For example: If 
you want to program your station ID as 
number [330], you just have to plug 
wire U1 to pin 3, U2 to pin 3, and U3 to 
pin 10 of the program board—it’s as 
simple as that! 

The command decoding logic is just 
a bunch of gates combined with RC Figured. Parts placement. 

delay circuits, thanks to the extra high 

input impedance of CMOS. That makes it change the RC values. The lai^ger the resis- DO pin is the output of decade stage 0, and it 
possible for electric charges to stay at their tance or capacitance, the longer the waiting will stay logic high as long as the counter 

inputs for hours until absorbed by a shunting delay on the second digit. stays idle. C5 is charged up continuously 

resistor. Let’s take one simple section as an One factor which affects the accuracy of until the first DTMF entry is detected. That 
example. Look at the 4081 dual input gates, these timings is humidity. This effect will be causes the counter to step up by one, and DO 

They form a simple two-digit command further emphasized if the resistance value is will go to a logic low status while D1 goes to 

decoder. They are all connected to an RC high (say, exceeding 5 megohms). A delay a logic high state. Once that happens, the 

circuit formed by R4 and C4. This RC will longer than 120 seconds is not recommend- charge at the input of inverter E will be dis- 

form a delay of about one second. That is to ed, although it can be approached (the typical charged by R5 and approach logic low within 

say, if there has been a logic high coming value for a 120-second delay is 5 meg/47 three seconds. In this three-second period the 

through D4, C4 will keep the charge and R4 pF). I chose tantalum capacitors because counter can still count DTMF activities and 

discharges the circuit to a logic low level they are smaller and enclosed in a better move the logic high status from D1 to D2 if a 

within one second. If another logic high is package. Also, they can stand higher changes second DTMF tone is detected. Once the 

received on the second input (FI-F4 matches of temperature and humidity. three seconds have passed, the 4017 will be 

a selected DTMF tone received) before the Now, let’s look into the command decoder reset and all command entry has to start from 
discharge is completed, the selected gate will in more detail. U1, U2, and U3 are pro- first digit again. 

open and a logic high will appear at the out- grammed as the station ID number. The 4017 If the first digit of the DTMF entry is cor- 

put. This output can be used to drive external is a decade counter equipped with auto-reset rect (matches U1), two inputs of the 4073 

circuits. To change the delay duration, just ability (via D5. R5, C5, and inverter E). The will be on logic high (supplied by 4017 D1 
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output and charged up Cl). If the second 
digit of the DTMF entry is also correct 
(matches U2), the output of 4073/section A 
will go logic high and charge up C2. At the 
same time, since 4017 will move the logic 
high to its D2 output, the 4073/section B is 
now ready to decode the third DTMF digit 
via U3. 

If a logic high is received from U3 within 
one second, a logic high will be presented 
from 4073/section B and charge up the two 
following circuits. The first is a 45-second 
delay formed by 4073/section C (just a 
buffer), the output of which will drive tran¬ 
sistor Q1 and activate the external speaker 
until time-out. That is how the DTMF 
squelch becomes unmuted by detecting the 
station ID. The previously mentioned 4081 
dual input gates are connected as additional 
remote control command decoders. Once 
station ID plus one more matching DTMF 
digit is received (programmed by 
F1,F2,F3,F4), the output of the correspond¬ 
ing 4081 will turn logic high while external 
devices can be triggered via the output 
points (a,b,c,d). 

Additional Control Features 

One special section is provided by the hex 
inverters. Sections A and F of the 4049 are 
connected as a toggle flip-flop. If a logic 
high is received on the [on] input, the output 
will stay logic high until another logic high 
is received on the [off] input. This is just an 
example of how to construct a self-locking 
on/off control circuit. You can connect out¬ 
put [a] to [on], and output [b] to [off], in 
order to program the [on] command as [sta¬ 
tion ID + FI] while the [off] command is 
[station ID + F2]. More control can be 
obtained in the same manner just by adding 
similar circuits. 

If any error occurs in the command send¬ 
ing sequence, the counter will prevent fur¬ 
ther decoding immediately until the self¬ 
reset function executes. So, any command 
must be entered correctly within three sec¬ 
onds after a start. Do not hesitate more than 
one second between any two digits or the 
decode will fail due to time out. With such 
digit-by-digit checking, repeat numbers can 
be used consecutively in the station ID 
(except that digits F1,F2,F3,F4 should not 
be the same as U3 or the 4th digit for that 
command will be ignored). The command 
circuit will fire after the reception of the sta¬ 
tion ID since the whole four-digit command 
is already received, even though the user has 
not yet sent his fourth DTMF tone! 

Since only four units in the 4049 hex 
inverter are in use, the two spare units are 
connected in series (on the PCB) as a spare 
non-invert buffer. This can be used for 
future expansion or making the LED moni¬ 
tor become a high impedance logic probe. 
This simple device is very useful for diag¬ 
nostic work at the construction stage. As 
shown in the circuit diagram, the LED is 
connected to show DTMF detection, while 
the 4049 buffer is left vacant. Users can 
determine their own needs and change the 
connection accordingly. 
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Table I. Decoded BCD numeric data format. 


Tune-Up and Testing 

The only precaution to take when working 
with construction of this type is to be careful 
with static discharge on CMOS ICs. All the 
ICs should be kept inside their anti-static 
packaging until the last moment before they 
are transferred to the PC board. To avoid 
unnecessary damage, first solder all the 
jumpers on the component side. Then put on 
all the IC sockets. This sequence is impor¬ 
tant since some jumpers are hidden under the 
sockets. They will no longer be accessible 
after the sockets arc in position. Next, put on 
all the resistors, diodes, capacitors, the crys¬ 
tal, Ql and the LED. Finally, put on the 7805 
regulator. 

Connect DC power to the -i-Vcc input and 
measure voltage for the pins at all the 1C 
sockets. You should see -l■5 volts ONLY on 
the Vcc supply pins. If -l■5 volts appears on 
any other pins you probabaly have a short 
circuit somewhere. Check out those shorts 
before an IC is toasted because of careless¬ 



Parts List I 

MT8870 


Mitel DTMF decoder 

MC14073or4073 

Triple three Input AND gale 

MC14081 or 4081 

Quad dual input AND gate 

MC14017or4017 

Decimal counter 

MC140490R 4049 

Hex inverter 

MC14514 

BCD to HEX decoder 

7805 


5-volt regulator > 50 mA 

Ql 

VN10KM 

Power FET 

R1 

IMohm 

1/4 watt 

R2 

IMohm 

1/4 watt 

R3 

2Mohm 

1/4 watt 


IMohm 

1/4 wan 

R5 

IMohm 

1/4 wan 

R6 

100k ohm 

1/4 wan 


500 ohm 

1/4 watt 

R8 

10k ohm 

1/4 watt 

R9 

10k ohm 

1/4 watt 

RIO 

100k ohm 

1/4 watt 

R11 

100k ohm 

1/4 watt 

R12 

500k ohm 

1/4 watt 

R13 

Ik ohm 

1/4 watt 

Cl 

IpF 

30V tantalum 

C2 

IpF 

30V tantalum 

C3 

33 pF 

10V tantalum 

C4 

Iff 

30V tantalum 

C5 

4.7pF 

16V tantalum 

C6 

0.1 pF 

16V electrolytic 

C7 

0.1 pF 

30V tantalum 

D1-D9 

1N914 or equivalent switching diode 

LED 

low power consumption type 

IC sockets 24 pin x1,18 pin x1,16 pin x3,14 pin x2 

Etched and drilled PC board is available at $12 plus 

postage; the unassembled kit Is $41 plus postage. Order 

from; Patrick Wong VE3RGW, 10 Hatder Cr.. Markham, 

Ontario. L3R7E8. Canada. 


ness. then check the conductance of all the 
ground pins are actually grounded. Make 
sure the return path is also good. 

Remove DC power from the board. Now 
you can insert the ICs onto the PC board and 
test them out one by one. First insert 
MT8870. then power on the board. Connect 
the RCV input to the speaker output of your 
receiver. Assume that the LED has been con¬ 
nected to the DTMF strobe line as suggested. 
Send DTMF tones into this receiver and 
increase the volume control of the receiver 
from silence until the DTMF LED on the PC 
board lights up. The LED should turn off 
once the DTMF tone is gone. MT8870s have 
a very wide dynamic range for the input 
DTMF level, so even very weak audio is suf¬ 
ficient. Don’t overdrive the circuit; distorted 
DTMF is no good for decoding. 

After you have verified that the chip is 
able to decode DTMF, enter all 16 tones and 
make sure every one makes the LED dicker. 
Next, use the voltmeter to check out the five 
data lines at the expansion port. STD should 
flag logic high (-fSV), just like the LED 
does. The activity of the other data line 
should respond exactly as shown in Table 1. 

Remove DC power and insert the 
MC14514, 4049 into the circuit. Turn the 
power on again and enter all 16 DTMF 
tones. Make sure a corresponding logic high 
can be seen on the correct pins at the pro¬ 
gram board. 

Remove power again and insert 4017, 
4081,4073 onto the PC board. Complete the 
necessary programming for Ul, U2, U3, FI, 
F2, F3, F4. then turn the power back on. This 
time, hook the voltmeter to pin 3 of 4017, 
then send in one DTMF tone. This pin 
should be logic high on idle, go logic low 
immediately after DTMF received, and 
restore logic high automatically within three 
seconds. Check out the inverter or D5,C5 
and R5, if failure occurs. Also, make sure the 
logic high stage moves from pin 3 to pin 2, 
then to pin 4 of 4017 with consecutive 
DTMF entries. 

Wait for three seconds (to ensure 4017’s 
self-reset). Connect the voltmeter to pin 6 of 
4073. Send in the DTMF tone for the station 
ID (Ul U2 U3) and make sure a logic high 
dickers once on the voltmeter. If this is suc¬ 
cessful and the external speaker is connected, 
you can hear the monitor speaker switch on. 
It will stay on until time-out occurs on R3 
and C3 (within 45 seconds). 

Move the voltmeter to the output of 4081 
(pin 3,4,10,11) and check out their activity 
on sending in commands ID-i-Fl ,1D-I-F2, 
1D-I-F3 and 1D-I-F4. If you have connected 
output [a] to [S] and output [b] to [R], by 
performing the above test on ID-i-Fl and 
1D-I-F2 you can also cause an on/off activity 
on output [LK]. 

The decoder is considered tested out after 
all of the above has been completed. 

Endless Possibilities 

The above is only a start for your entering 
the world of DTMF control. By using these 
DTMF switches, you can create unlimited 
applications. B 





Number 7 on your Feedback card 


Build Your Own 
20 Meter Transceiver 

Work the world with this easy-to-buiid rig. 

by Gordon Young WB6NKJ 



help overcome this problem I used a simple 
transistor switch between the detector and AF 
preamp. This switch doesn’t really tackle the 
mismatch of impedances at this point; an FET 
would be better. 

Another objective was that the power am¬ 
plifier have enough guts to drive a 1 inear stage 
to later follow the transceiver project. If you 
have a pair of 80-watt devices, they will re¬ 
quire at lea.st 5 watts of drive, and pushing the 
MRF-433 to 12 watts would mean that an 
attenuator would likely be needed some¬ 
where in between. 

The outcome of the entire effort is shown in 
the figures. In my prototype, each part of the 
rig was originally air-wired on plates of PCB 
board. However,etched and drilled arc avail¬ 
able to case your construction efforts (.see the 
Parts List). 

Starting with the receiver PCB. the front- 
end bandpass filter helps a lot to reduce the 
foreign broadcast interference that would 
overpower receivers such as this. To make up 
for the few dB lost in the filter and to add 


With some tinkering, you can bring the 
MRF^33 transistor to its full 12-watt capa¬ 
bility. 

I am always surprised at the performance 
of simple direct-conversion rigs, and this 
one is no exception. The circuit is simple, 
construction is easy, and normal operation 
is a pleasure considering that the transceiver 
is so simple. I've worked all states before 
with just S watts; this rig should do the same 
for you. 


Figure I shows the block diagram of the 
transceiver and it is readily apparent that it 
contains the basics: a signal input, a detector, 
VFO. audio amplifier and RF PA. This start¬ 
ed as only a weekend project, but I wanted to 
make sure that it had some of the nice features 
I grew to depend on, such as a sidetone, diode 
antenna switching, and audio output to drive 
a speaker (headphones begin to get uncom¬ 
fortable after hours of operation on Field 
Day). The other annoying aspect of full 
QSK is the “thump¬ 
ing” you normally 
get switching from 
transmit to receive. 

The cause of this is 
the DC dumping of 
the audio stage. To 


T his project is perfect for the low-power 
enthusiast who wants full break-in 
(QSK), sidetone and diode antenna switching 
features. The parts for this project are com¬ 
mon and even a first-time builder should have 
little or no trouble assembling a complete 
transceiver. You will be surpri.sed at the re¬ 
sults and happy with the simple features this 
rig provides. I have already logged many 
.stations and have put on many hours of u.se, 
talking across the states and around the world 
with just a few watts. An advanced builder 
may consider adding RIT. audio filtering, a 
frequency counter, a drive control, or other 
features. 

The power output will easily drive a pair of 
high-power transistors to a level greater than 
100 watts, but alone it is enough power to 
work almost any station you can receive. 


a.-: 





J 



--b— 

u 



Figure 1. Transceiver block diagram. 


Photo A. The completed WB6NKJ transceiver. 


Photo B. Inside view of the transceiver. 
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Figure 2. Schematic diagrams for the receiver (top) and VFO sections 
(bottom). 




Figure 3. Schematic for the RF power amplifier (top) and the switching 
board (bottom). 


some amplification ahead of the detector, a Mini Circuits 
MAR-2 (+13dB) amplifier is used. You can improve the 
performance somewhat by substituting an RCA MWA- 
130. Both are IC amplifiers and require very little more in 
the way of components. Since these are broadband amplifi¬ 
ers you need a bandpass filter ahead of them. Another Mini 
Circuits device, an SRA-1, is used for the detector. This 
represents another 6 dB of loss, but fewer components are 
used to complete the detection stage and the loss can be 
easily made up for in the audio preamplification stages. 

Q1 and Q2 disable the detector during transmit mode and 



Figure 4. Broadband transformer winding information. TI 
is constructed as shown above using just 2 FT-50 cores and 
a 7-turn primary. T2 is built as shown here with a total of 4 
FT-50 cores and a 7-turn secondary. 



Figure 5. a. PC board foil pattern for the receiver board, b. Parts placement. 
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help reduce the “thump” problem. From 
here the audio signal is fed to a high gain 
preamplifier with Q5, Q6 and Q7 before driv¬ 
ing the LM 386 audio power amplifier. These 
stages are not muted during transmit and the 
small level sample from the keying sidetone 
is fed to Q7. The simple sidetone circuit of¬ 
fers a very comfortable tone and is simple to 
construct. Originally, the bag of transistors I 
used for Q3 and Q4 were such that I had to 
play with the value of the Q3 base resistors 
before it would oscillate. 

The VFO board is one where you should 
consider taking every precaution necessary to 
eliminate problems. At 14 MHz, VFO drift is 


pacitors on the frequency determining LC 
sections. Glass or silver mica capacitors 
would be a good choice for the 25 pF values 
and L4 should be coated with Q-Dope and 
mounted rigidly. 1C3 is an 8-volt regulator 
and is placed as physically close to the MPF- 
102 as possible. Q8 and Q9 are 2N2222 tran¬ 
sistors used to raise and buffer the VFO out¬ 
put. While you may not have the 10 pF tuning 
capacitor that I used, anything that you have 
that will provide the proper range will work. 
VFO shielding is a must and will get rid of 
many problems later on. 

The switch PCB uses three transistors 
to handle 


T/R line, antenna signal switching to the re¬ 
ceiver, and a VFO amplifier which is used to 
feed the detector as well as to drive the RF 
amp stages. A diode is used in the collector of 
Q16 to block or pass the VFO output to the 
RF amp. The original transceiver used a 
1N914, but you may choose to improve this 
to a better switching type. 

When the RF is sent to the PA stages, IC4, 
Q11 and Q12 raise the signal level enough to 
drive the MRF-433 final. These are all broad¬ 
band stages and information is provided later 
on transformer construction. A low-pass fil¬ 
ter will reduce spurious signals on the output. 


more apparent than at 3.5 or 7 MHz. Be sure the key- 
that you obtain good temperature grade ca- ing and 



Figure 6. a. PC board foil pattern for the VFO board, b. 
Parts placement. 




Table 1 . Coil Information 

L1,L3 

10 turns of #24 wire on Amidon T-37-6 (yellow) toroids. 


Each coil tapped at center (5T). 

L2 

38 turns of wire on a single Amidon T-42-6 toroid. 

L5 

13 turns on Amidon T-42-6 toroid core. Use Q-Dope. 

L6,L7 

12 Turns #20 wire on Amidon T-50-6 cores. 

L4,L8-L11 

10 turns of #24 wire on T-37-6 toroid. 



Figure 7. a. PC board foil pattern for the smtehing board. Figure 8. a. PC board foil pattern for the power amplifier board, b. Parts 


b. Parts placement. 


placement. 


30 73 Amateur Radio Today • June, 1992 





You may elect to tinker with the input and 
output transformers so that more output can 
be realized from the MRF-433. The device 
has a rated output of 12 watts, and it shouldn’t 
be too difficult to alter this layout. 

Construction 

This version of the transceiver was mount¬ 
ed in a 2" x 5" x 7" cabinet and there seemed 
to be plenty of room for everything except the 
speaker! It was constructed using four circuit 
boards. The VFO should be separate since it 
is to be enclosed in its own cabinet. I opted for 
separating the RF stages because it required a 
heat sink, but there is no reason you should 
not combine the switch stage with the receiv¬ 
er. Be sure you connect RF signals from stage 
to stage with small RG-175 coax cable. The 
size and type of the T/R and speaker leads is 
not of much concern. The photographs illus¬ 
trate the original layout. 

Bifilar-wound coils are used at the collec- 
torsofQll andQ12. Each has 10 turns. T1 is 
fabricated from brass stock and brass tubing 
using 2 FT-50 Amidon cores. The tubing 
represents one turn of wire, and the primary 
is seven turns of insulated teflon wire. T2 is 
basically the same as Tl, with the exception 
of using four FT-50 cores. The secondary 
also contains seven turns for an approximate 
impedance ratio of 7:1. See Figure 4 for 
winding details. 

Testing and Operation 

Initially, use a frequency counter to set the 
VFO on 20 meters and adjust the bandspread 
of the tuning capacitor. If you have an oscillo¬ 
scope, check that the output signal is 2-4V 
P-P. This signal feeds over to Q16, which is 
collector-coupled into the detector and the 
diode switch so there is some mismatch of 
impedance. Look for a collector signal of 
0.5V P-P. This should be all that is necessary 
for the initial signal. You might want to align 
the receiver filter next with a signal generator 
and oscilloscope. The filter itself is about 2-3 
MHz wide and, sweeping frequencies across 
the 20 meter band, you should see a peak at 14 
MHz. You shouldn’t have any trouble with 
alignment if it is constructed as shown. 

Connecting an antenna to the Jack should 
bring some CW into the speaker. Use a low 
SWR antenna before actually keying down. 
The sidetone will be heard as you key, and if 
you are using an SWR or power meter in line 
with the antenna, some indication should be 
seen. You might couple the output with a turn 
of wire around the antenna lead using the 
scope probe and monitor the signal. It should 
be a clean wave with no ugly stuff riding on 
top. Playing with the values of the low-pass 
filter may help clear up any junk you might 

I have used this rig evening after evening, 
working lots of stations across the country 
and overseas. You will enjoy using this sim¬ 
ple rig much more with an audio filter insert¬ 
ed in the AF chain as the DX pile-ups get 
hectic at times. My rig was later modified by 
adding another stage of amplification after 
the MAR-2. I found that the signals are al¬ 
most overpowering and the need for AGC 
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arose. California is not the best state to work 
DX from and the usual weak Europeans still 
are heard with this rig. 

If this is your first home-brew project, you 
will be delighted with the results and enjoy 
many hours of QRP operation. This is a basic 
transceiver and you can add on features to 
better suit your needs and operation. My an¬ 
tenna is a dipole located in the attic and noth¬ 
ing has been too difficult to work so I am 
certain your results will be an improvement 
over mine. B 


Contaa Gordon Young WB6NKJ at 305 Los 
Arbolitos, Oceanside CA 92054. 


Table 2. Voltage Chart I 


Receive 

Transmit 

Q11 E 

0 

2.6 

B 

0 

2.3 

C 

0 

11.7 

Q12 E 

0 

0.3 

C 

0 

11.7 

Q13 C 

12.7 

12.5 

IC1 #3 

4.7 

— 

Q5 C 

2.0 

— 

Q6 C 

9.3 

— 

Q14 C 

0 

12.0 

Q15 C 

0 

11.7 



Parts List 


Receiver Board 

Switch board 

QTY 

Description 

1 

68 ohm resistor 

1 

10 ohm resistor 

1 

180 ohm 

1 

22 ohm 

1 

220 ohm 

1 

39 ohm 

2 

Ik 

1 

100ohm 

2 

2.7k 

2 

180 ohm 

1 

3.0k 

1 

270 ohm 

1 

3.9k 

1 

820 ohm 

2 

10k 

2 

Ik 

7 

0.01 pF disc ceramic capacitor 

1 

1.8k 

3 

0.1 pF disc ceramic 

1 

2.2k 

1 

4.7 pF tantalum 

1 

2.4k 

3 

1N914 diodes 

2 

4.7k 

1 

UM9401 diode 

4 

10k 

1 

2N2905PNP transistor 

1 

56k 

1 

2N5223 NPN transistor 

1 

100k 

1 

2N2222 NPN transistor 

2 

330 pF silver mica 

LIO.LII 

10 turns on a FT-37 core 

4 

1 

0.01 |iF disc ceramic capacitor 

0.047 pF disc ceramic 



1 

0.1 pF disc ceramic 

RF Amplifier board 

2 

1 pF tantalum 

1 

10 ohm resistor 

1 

2.2 pF tantalum 

1 

15 ohm 

4 

lOpF tantalum 

1 


1 

33 pF tantalum 

1 


1 

5-20 pF variable capacitor 

1 


L1,L3 

10 turns (center tapped) 

2 

Ik 


onaT-37-6core 

1 

3.3k 

L4 

10 turns on a FT-37 core 

1 

68 pF silver mica capacitor 

IC1 

MAR-2 MMIC 

1 

430 pF silver mica 

IC2 

LM386 audio amplifier 1C 

1 

220 pF silver mica 

Z1 

SRA-1 mixer 

8 

0.01 pF disc ceramic 

Q1-Q7 

2N3904 NPN transistors 

4 

0.1 pF disc ceramic 

VFO board 

3 

lOpF tantalum 



L6,L7 

12 turns on a T-50-6 core 



L9 

10 turns on a T-37-6 core 



T1.T2 

See Figure 4 



T3.T4 

10 turns bifilar wound 

1 

10k 

1 

on an FT-37 core 

MAR-2 MMIC amplifier 

2 

1 

25 pF silver mica (or glass) capacitor 
44 pF silver mica (or glass) 

150 pF silver mica 

1 

1 

1 

2N5109 transistor 

2N3866 transistor 

MRF433 power transistor 

2 

1 

270 pF silver mica 

0.01 pF disc ceramic capacitor 



1 

0.1 pF disc ceramic 

Note; Blank PC boards are available from 

2 


FAR Circuits, 18N640 Field Court, Dundee IL 

1 


60118. Price: receiver board: $4; switch 

1 

78L08 8-volt regulator 

board: $3.50; RF board: $5.25; VFO board: 

Q8,Q9 

2N2222 NPN transistor 

$3; all four boards: $13. Please add $1.50 

Q10 

MPF102FET 

shipping per order. 

L5 

13 turns on a T-42-6 toroid 



L8 

10 turns on a FT-37 core 







VE3C YC ’s Wire Beam continuedfrom page 18 used a heat gun for my shrink 

tubing, but you could use a 
cigarette lighter. If you have 
trouble soldering the wires, 
use Acid-core solder. It does 
wonders on old, corroded 
wiring. Just make sure you 
wash all the acid residue off 
before covering the connec¬ 
tions with shrink tubing. I 
have also used silicon rubber 
to seal off and keep things in 
place. 

It might not be such a bad 
idea to make each leg a few 
inches longer than I have spec¬ 
if ied. You can then adjust 
them for the lowest SWR 
yourself, and cut the excessive 
length off later on when you 
are completely finished. 
Always start by adjusting the 
lowest frequency antenna first, 
then work up from there. Each 
feedline, including the length 
of the cable used in the coaxial 
choke Just below the antennas 
and the PL-259 connectors, 
was 56 feet long at this point. 



Figure 6. Top view of the switching arrangement to achieve 
maximum front-to-hack performance and to switch directions 
of the beam. Make sure you don’t mount the switches on any 
metal surface that connects to your station ground. 


Figure 7. Using two DPDT 
switches to simulate a 4PDT 
switch. Make sure you throw 
both switches in the same 
direction during use. 



everything was still working fine, I proceeded 
to make an identical twin of the same anten¬ 
na, including the exact same length of feed¬ 
line. I used spreaders to keep both antennas 
exactly 10 feet apart. I chose that distance on 
purpose because it is roughly 0.15 wave¬ 
length on 20 meters, and 0.225 wavelength 
on 15 meters. This would give me a wide 
range of gain and maximum front-to-back 
ratio over most of the 20 and 15 meter bands, 
with an input impedance of 50 ohms on 21.2 
MHz and 20 ohms on 14.15 MHz (more 
about this later). 

The two spreaders I used were made from 
seven feet of aluminum tubing, with hard¬ 
wood dowels hammered into the ends and 
screws added to keep them in place, to make 
the total length of the spreaders 10 feet. (See 
Figure 2, and details A. B, C and D.) 

The tubing I used was only 5/8” o.d. of soft 
aluminum, which turned out to be a disaster 
later on—during high winds they started to 
bend. I corrected this by making reinforce¬ 
ments (see Figure 3). 1 would highly advise 
you to use a heavier wall aluminum, or a larg¬ 
er diameter. You could use 10 feet of tubing 
as long as you keep it at least some distance 
away from the ends of the 20 meter insulators 
(mine turned out to be 21”). In case you do 
not need the reinforcements shown in Figure 
3, have a look at detail D. 

Bum the ends of the nylon ropes to prevent 
unraveling, and use plastic cement on the 
knots to prevent them from slipping loose in 
the future. Solder the wires to the feedline 
right away, and cover them with shrink tub¬ 
ing. You should wait for a few weeks of 
rough weather, in case the wires stretch and 
you have to make them shorter, before you 
solder them permanently at the ends of the 
dipoles and cover them with shrink tubing. I 


The Big Letdown 

Now I was ready for my great experiment. 
All I had to do was hook up one feedline, 
which 1 will call “east,” to my antenna 
switch, hang a hunk of coil to the other feed¬ 
line, and...BINGO! I should be able to wake 
up every ham in Europe. 

Boy, was I in for a disappointment. After 
spending several hours monkeying around 
with all kinds of combinations of inductors 
and wires at the end of that unused feedline to 
make its antenna act like a reflector, the best 1 
could get was a front-to-back ratio of less 
then 6 dB. I gave up in disgust. I couldn’t fig¬ 
ure out what the hams in those articles were 
bragging about. 

I yanked off all the wires and coils that I 
had previously hooked up to the end of that 
open feedline. All that work for nothing. 

The Supreme Beam 

Then, while that feedline was hanging 
there dangling, Europe came in like gang- 
busters. I could not believe my ears. All of a 
sudden I had the directional gain I’ve been 
after all along. I rapidly hooked both feed¬ 
lines up to a two-pole antenna switch. And 
now, by switching between east and west, I 
really noticed a fair amount of gain in both 
directions. 

After tuning up on 15 meters I had the 
same experience, but even better. I followed 
this up by making a few contacts, and the 
response was good. They all agreed that my 
antenna was definitely performing like a good 
beam should. That sure made my day—at 
least I was up to something good. Now I 
wondered what made it tick. 

What Makes It Work? 

The first thought that came to mind was: 


Since the feedline had a capacity of 28 pF per 
foot, and I had 56 feet of it, the answer must 
be there. I had about 1568 pF in series with 
both legs of my dipoles. (Later on in this arti¬ 
cle the feedlines will only be 54 feet long.) 

This could lower the resonant frequency 
enough to make the dipoles, which were not 
connected inside my antenna switch, behave 
like reflectors. I also realized the theory of 
quarter wavelengths of feedline, or odd multi¬ 
ples of it, acting like impedance transformers. 
For example: If you take a piece of 50 ohm 
coaxial cable, and you cut off 0.25, 0.75, 
1.25, or 1.75, etc., times the wavelength of 
that cable (using the formula for quarter-wave 
transformers or odd multiples), you will have 
an impedance transformer. 

To put it another way: If I would hook a 25 
ohm composite resistor up to one side of this 
cut-off piece of that feedline, the other side 
would see 75 ohms. This also means that if I 
would leave one side completely open, the 
other side would act like it was completely 
closed. This would, for all intents and purpos¬ 
es, connect the two halves of each set of 
dipoles together and make them act like 
reflectors. And, of course, by carefully 
manipulating the length of feedline, you gel 
various degrees between completely open or 
closed conditions. 

I am not able to explain mathematically 
what makes this possible. All I can say is that 
it works, and it works quit well. I personally 
feel that the principles of operation are pri¬ 
marily based on a combination of the two the¬ 
ories I have Just mentioned: the odd multiple 
of quarter wavelengths, in combination with 
the capacitance of the feedline. 

Some Arithmetic 

According to the formula for a quarter 
wavelength of feedline (246/frequency in 
MHz X 0.66); 0.25 wavelength of RG-58/U 
turns out to be 137.7" for 14.15 MHz, and 
91.8" for 21.2 MHz. This means that 1.25 
wavelengths of this feedline for 14.15 MHz 
(5 X 137.7") is 688.5", and 1.75 wavelengths 
for 21.2 MHz (7 x 91.8") is 642.6". 

Now, if you look at the total length of feed¬ 
line which I am using for 20 meters (54 ft. x 
12), which is 648", plus 72" as part of the 
bandswitch, plus 9” around the bandswitch, 
you get a total (648" + 72" + 9") of 729". 

Then, comparing it to the actual feedline, 
we are out (729"-688.5”) by 40.5" on the 20 
meter band. And on the 15 meter band (648" 
+ 9" = 657") it differs from the actual feedline 
(657"-642.6") by 14.4". 

Bad Weather Leading to More 
Improvements 

Now back to business. I experienced a lot 
of problems on windy days because of the 
way the 15 meter dipoles were hanging below 
the 20 meter dipoles. They kept moving 
toward and away from each other. As a result, 
the SWR meter went crazy. I look the whole 
system down and rearranged it the way you 
see it in Figures 4 and 5 and details A, B, C 
and D. It made the Wire Beam much more 
stable. 
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You’ll notice the stabilizing ropes in Figure 
5 and in the photographs. They are attached 
to the poles (towers), depending on what you 
use. This will add in stability on windy days. 
This is very important for withstanding 
extreme weather conditions. 

Here in Canada, where I live, we get some 
pretty rough weather sometimes. My Wire 
Beam has survived 80-miles-per-hour gales, 
together with blizzards, after first being cov¬ 
ered with ice from freezing rain. 

Some Fine 'Hining 

Now that the beam worked, I started doing 
some fine tuning. I trimmed both feedlines to 
54 feet (as mentioned earlier), including the 
PL-259 connectors. This was done with a 
switching arrangement, which puts an addi¬ 
tional 9" in series with each feedline (I will 
explain this later in the article). 

So, if you feel that you don’t want to go 
into the complexity of an elaborate switching 
system to be able to switch bands, make your 
feedlines 54' 9" long. Then you can use the 
beam on 15 meters as it is. If you want to 
go on 20 meters, all you have to do is add 
an extra length of feedline, 72", to each of 
your incoming feedlines. Now you can work 
20 meters and, as you will see later, 10 meters 
as a bonus. Without the 72" extensions you 
can work 15 meters, as well as 12 and 17 
meters. 


Bandswitch 
Construction 
Should you decide to 
go all the way, you will 
have to make a band- 
switch like I did. Take a 
good look at Figures 6, 7, 
and 8, as well at details E 
and F, Follow my draw¬ 
ings exactly, keep all 
wires as short as possible, 
and do not use more than 
6” of coaxial cable be¬ 
tween the bandswitch and 
the antenna switch. And 
don’t forget to make all 
the ground connections 
exactly the way I marked 
them off in my drawings. 
They are extremely im¬ 
portant for the beam to 
work successfully. Don’t 
forget that your feedline 
should only be 54' 
(instead of 54' plus 9"). 

In my bandswitch, I 
have used a four-pole, 
double-throw (4PDT) tog¬ 
gle switch, which is a bit 
expensive and hard to get. 
If you can get one cheap, 
consider yourself very 
lucky. Otherwise, as an 
alternative you could use 
two ordinary double-pole, 
double-throw (DPDT) 
switches and put them 
side by side. You could 
even solder the levers together with a strip of 
metal, as long as you switch them both 
together every time. These DPDT toggle 
switches are a lot cheaper, and readily avail¬ 
able. Look for Radio Shack #275-1533 or 
equivalent. 

Now you have to make a "U” bracket for 
the bandswitch. I used aluminum because it is 
easy to work with. You have to drill the 
mounting holes, switch holes, and holes for 
two SO-239 connectors. Mount everything 
according to Figures 6 and 7, and details E 
and F. Keep all wires as short as possible. 

All coaxial cables should be RG-58/U or 
equivalent (the velocity factor of 0.66 is 
important here). Wrap and solder all coaxial 
braiding to each other (as illustrated) and the 
ground lugs (as in details E and F). Use a pair 
of pliers as a heat sink while you do that, and 
solder the inner conductors last, after every¬ 
thing has cooled down. 

The Antenna Switch 

For an antenna switch, you could buy one 
or make your own. You could use a simple 
two-way switch, "east” and "west.” Or you 
could do what I did—add an extra SO-239 
connector for any future antennas, and have a 
fourth position to switch all antennas off, as 
well as grounding the cable which comes 
from your station (in case of thunderstorm 
activity). 


A Word of Caution 

DO NOT MOUNT THE BANDSWITCH 
OR THE ANTENNA SWITCH ON ANY¬ 
THING CONNECTED TO YOUR STATION 
GROUND. Use only the grounds on the 
coaxial cables. Don’t forget—both switches 
are now a continuation of your antenna sys¬ 
tem. Any additional grounds will upset the 
delicate balance of the system. Mount the 
bandswitch and the antenna switch as close to 
each other as possible, and mount them on 
insulating material, like your station’s desk, 
bench or table. 

I mounted my bandswitch with the switch 
lever facing down, but you might prefer it 
with the lever facing upwards. That might 
make it easier to manipulate. 

How to Use the Bandswitch 

Table 1 shows you to which side to move 
the lever (or levers) of the bandswitch to get 
maximum front-to-back ratios on each band. 
Don’t forget—the switch will toggle just 
opposite of what you might expect. For 
instance, away from the 72" coaxial cables to 
switch "in” the coaxial cables, which you 
need for 20 meters, etc.; and vice versa on the 
other bands, except 10 meters, which will be 
the same as 20 meters. 

Figure 9 shows how everything is hooked 
up in my station. The dimensions of all the 
components involved are important, as are 
the lengths of all coaxial cables, which 
include all necessary connectors. This infor¬ 
mation might come in handy should you run 
into problems such as excessive SWR read¬ 
ings. 

SWR Curves and Some Afterthoughts 

I found that I had to do some juggling with 
cable lengths to get my SWR as low as possi¬ 
ble on 20 and 15 meters. I did all my trim¬ 
ming with the cable between my SWR bridge 
and the antenna switch. 

Remember, this beam was primarily 
designed for 20 and 15 meters, so don’t be 
too critical about high SWR on any other 
band besides these two. The fact that it 
worked like a normal beam on 10 and 12 
meters surprised even me. I think that this is 
because the 20 meter reflector might act like 
two half-wave elements, side by side on 10 
and 12 meters, although the driven element is 
not resonant at these frequencies and proba¬ 
bly not too efficient. That is why the SWR 
readings on these bands are so high. 

But who cares'? With an antenna tuner you 
can make the SWR flat, just like with all the 
other all-banders. On 17 meters its perform¬ 
ance is nothing to write home about. It has a 
slight bit of front-to-back ratio, 6 dB at the 
most, but hey, it’s better than nothing. 

No More Worries 

There are some extra advantages to this 
antenna. You have less to worry about when 
it comes to burglars. They have no idea that 
you are a ham, and hopefully they do not 
assume that you have a lot of money tied up 
in equipment. They most likely think that the 
Wire Beam is just a receiving antenna, and 
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Band Bandswitch 

20m 72” Extension 

17m 72’Extension 

15m 72" Extension 

12m 72" Extension 

10m 72” Extension 


Table /. Bandswitch positions. 


Band MyS-Meter(avg.)T1ieirS-Meter(avg.) Their Min. Their Max. 
20 3,3S-units 3.0S-units 2.0S-units. 4.0S-units 

17 I.OS-units O.OS-units O.OS-units 0.5S-units 

15 5.0S-iinits 3.5S-units 2.0S-units 6.0S-units 

12 2.3S-units 2.2S-units 1.5S-units 3.0S-units 

10 2.8S-units 2.3S-units I.OS-units 5.0S-unils 


I Table 2. Average front-to-back ratios on my S-meter 
s. distant station's report. 


ICOM^ R7000 SWEEPING 
1300 CHANNELS/MIN. 


DELTACOMM" 1-7000 and your MS-DOS computer 
givea you a custom interface integrated with optimized 
software that will not just control but will maximize the 
potential of your R7000. 

* Spectrum log at speeds in excess of 1300 channels/min 
while automatically generating a histogram of 
frequency activi^. 



CYBERSCAN™ allows scan file tracking control of 
systems employing frequency hopping tet^iques. 
Birdie log during frequency seardi automatically 
characterizes your R7000, then locks out those 
frequencies during frequency search operation. 
Custom interface has electronics to allow software 
control (by channel number) of external tape recorder. 


ICOAP* R71 RECEIVER 
COMMUNICATIONS MANAGER 


DELTACOMM” 1-71 Version 4.0 offers read/write 
control of your R71 receiver’s frequency, mode and 
memory channels. Additional program features include 
auto log frequency search, scanning, timer/clock event 
management, data base management, pull-down menu 
windows, split screen for your Terminal Node Controller 
(TNC) communication needs and the abiii^ to control an 
anteima switching system or logging tape recorder. 

• Data base management allows definilion of frequency, 
call sign, time schedule, mode, target area, country, 
140 character notes field, 69 character TNC command 
field, QSL status, control relay status and, in addition, 
displays user defined optimum settings of receiver 
front panel knob positions. 

s Combined with your TNC, DELTACOMM" l-7rs 
user defined command codes program your TNC for 
reception and logging of PACKET, AMTOR, RTTY 
and Moise Code (fully unattended and automatically). 


U-DIGIT TOUCH-TONE^ 
REPEATER PROGRAMMER 


DELTATONE" 2.0 connects to your MS-DOS computer 
via the printer port In its high speed mode, DTMF 
digits are sent to your repeater controller at a rate in 


. DELTATONE" 2.0 accepts programming commands 
from a file created using your favorite woid processor. 

• Transfonner coupled WO ohm balanced output, 
adjustable to -lOdbm, and software control of relay 
contacts makes interfacing an easy four (4) wire 
connection to your transceiver, handheld or repeater 
controller. 


Ail DELTACOMM™ communication products include 
custom interface, UL listed power supply and components 
for cabling. 

DELTACOMM™ 1-7000 or 1-71 $299.00 each 
(1-71 requires ICOM™ UX-14 converter) 
j DELTATONE™ 2.0 including interface $149.00 

I VISA, MC, AMEX and MO accepted. Contact us for 
discount pricing to registered DELTACOMM™ users. 


DELTA RESEARCH 

Box 13677 • Wauwatosa, WJ 53213 
FAX/Phone (414) 353-4567 

CIRCLE 257 ON READER SERVICE CARD 

38 73 Amateur Radio Today • June, 1992 


they have not much to gain by breaking in. 

Also, when the weatherman forecasts a 
hurricane, or you go on vacation, you can just 
lower your beam and let it lay on the ground; 
then nobody can see it. 

Performance 

I have been on the air with this beam for a 
great many hours, and worked all over the 
world with it. The reports were usually very 
good. Although it is only a two-element 
beam, it often behaves like a three-element 
yagi. I confirmed this by comparing it with 
nearby hams who were using regular three- 
element tribanders. Most distant stations 
could not hear the difference. Sometimes 
mine came out better. 

I must add that my beam is actually aiming 
about 48 degrees east of north, and in the oth¬ 
er direction, of course, 48 degrees west of 
south. Thus I favor Europe and Asia one way, 
and California, Mexico and Australia the oth¬ 
er way. Since it only takes a split second to 
change direction 1 often fool people by 
switching back and forward. Many people 
then tell me that I disappeared completely, 
while a moment before they had given me a 
Q5 and SI. 

Because of the wide lobes associated with 
two-element beams, I usually had no prob¬ 
lems working any station I heard. This is not 
the same with multi-element monobanders, 
where you have to keep one hand on your 
rotator control box when you are in a round 
table. I can rotate my beam 180 degrees every 
second, while people with rotators 
can only do this twice a minute. And look at 
the price of a commercial beam plus rota¬ 
tor—you’re talking about big bucks there. 
Compared to that cost, the price for buying 
all the material needed for this beam would 
leave you enough extra money to buy your¬ 
self a dual-bander mobile rig for VHP and 
UHF, with an antenna and all accessories 
included. 

A Ham’s Dream Come 'IVue 

I have compiled many signal reports over 
the last several months, and took the average 
front-to-back ratio reports of stations worked 
from all over the world. I used information 
from my S-meter, and from what other hams 
reported to me from carefully observing their 
own S-meters. 1 usually put my FT-101 ZD in 
the "tune” position so their S-meters would 
be steady. 1 wrote all the front-to-back read¬ 
ings down at the time. 

Table 2 shows the average front-to-back 
ratios for each band. I compiled this informa¬ 
tion by observing my own S-meter and using 
the reports of the hams I worked, who were 
observing their own S-meters. I have always 
made sure that I only observed signals which 
1 received direct, from either the front or back 


of my beam. The minimum readings might 
have been a result of multipath, of reflections 
of objects, or of atmospheric conditions. 

Don’t forget, when I say minimum read¬ 
ings, 1 do not mean low readings. Most of the 
time 1 had to use my attenuator. Some hams 
did not quite understand what I was after, and 
as a result would say things like: "You go 
from S9 to 20 dB over S9,” so in a lot of cas¬ 
es 1 had to draw my own conclusions. 

The highest front-to-back readings that I 
observed on my own S-meter went as high as 
5 S-units on 20 meters, 7 S-units on 15 
meters, 4 S-units on 10 meters, and 4 S-units 
on 12 meters. And this happened quite fre¬ 
quently. 

1 worked at least 10 stations on each of 
these bands, mostly from Europe and the 
western United States. And 1 listened to many 
more to arrive at the average of these figures. 

1 haven’t got a clue what the gain over a 
dipole is because 1 had nothing to compare it 
with. 1 am inclined to think that it is better 
than a conventional multiband two-element 
beam, because of the absence of traps. 

For the Experimental T^pes 

One could easily duplicate this beam for 
other frequencies, or even add more 
frequencies, by adding spreaders at right 
angles to the original ones. 1 gave you all the 
ideas, now just start working on it. How 
about a similar beam on 80 and 40 meters? 
Or trying this beam in an inverted "V” 
arrangement? 

According to some empirical calculations 
I’ve made, a good starting constant would be 
about 1.14. For instance, if you figure out the 
length of the feedlines needed (considering 
what 1 have said before about odd multiples 
of quarter wavelengths), you can multiply 
these calculated lengths by 1.14 to get the 
interacting capacitive reactances to make this 
Wire Beam possible. You will than be in the 
ballpark to start your trimming. 

If you run into problems understanding 
what 1 am trying to get across to you, please 
refer to the many good books on the subject 
available to radio amateurs. You can start 
with the ARRL publications, such as the 
Radio Amateurs Handbook and The ARRL 
Antenna Book. And, of course, there are 
many more. Look for “Uncle Wayne’s Book¬ 
shelf’ in 73 Amateur Radio Today. 

For those of you who do understand, this 
might just give you some ideas that you have 
been waiting for. 1 have tumbled into some 
principles 1 was not aware of before. 1 hope 
that many of you will take advantage of it, 
and even build on it. Some day 1 might see 
one of your articles in a popular ham maga¬ 
zine, like this type of beam for 160. 1 don’t 
have the space, otherwise 1 would try it 
myself. Good luck! Qj 
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by BUI Brown WB8ELK 


The j*Com Ventriloquist™ 


L ast year a company called Information 
Storage Devices introduced a series of 
new ICs that seemed to be custom-tailored for 
amateur radio use. One of these chips, the 
ISD1020, is capable of storing 20 seconds of 
high-quality voice and instantly playing it back 
without the usual conversion between the 
analog and digital worlds. In addition, they 
designed the chip so that the starting point of 
any message can be digitally controlled. This 
chip virtually cried out for someone to turn it 
into an extremely useful ham radio accessory. 

The Ventriloquist 

Well, the folks at j«Com have done just that. 
The Ventriloquist is a device that can store 
four variable length voice messages. You can 
play them back individually with the press of a 
button. Since the ISD chip is based on EE- 
PROM technology, you can completely re¬ 
move power from the Ventriloquist and it will 
retain the messages you've recorded for up to 
10 years! 

Save Your Voice 

Anyone who participates in a lot of contest¬ 
ing or likes to chase DX will love the rest that 
the Ventriloquist will give your vocal chords. 
For example, you could record "CQ Contest 

this is-" in message A; ‘‘You're 59, 1-AI- 

pha" in message B; "QTH is New Hamp¬ 
shire" in message C and any other informa¬ 
tion you'd like to convey in message D. You 
could operate most of the contest with just a 
few presses of the appropriate buttons. 

The Ventriloquist even has a LOOP switch 
which will play back message B in a continu¬ 
ous loop. This is useful for long CQs or possi¬ 
bly even a beacon for foxhunting or as a test 
signal for you workbench. 

In order to make the most out of the limited 
recording space in the ISD1020, the Ventrilo¬ 
quist has a series of DIP switches that can 
individually partition the amount of recording 
space for each message. 

Getting the Word Out 
The Ventriloquist has a PTT (Push-To-Talk) 
output line that can key a transmitter. The 
audio output level is reduced to the level that 
your transmitter wants to see at its micro¬ 
phone input through an onboard potentiome- 
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j»Com 
P.O.BOX194-T 
Ben Lomond CA 95005 
(408)335-9120 
Fax:(408)335-9121 
Price Class: $125w/ocase 
$150 with case 


ter (R50) adjustment. In addition, the Ventrilo¬ 
quist has a built-in speaker so you can listen to 
the outgoing message. There is a MUTE 
switch to bypass this feature if so desired. 

There is a multi-pin jack on the back of the 
Ventriloquist for power, audio in/out, PTT out 
and remote control of the message switches. 
This allows you to interface the Ventriloquist 
up to the parallel port of your home computer 
and actually have a program select and acti¬ 
vate the messages. For example, the popular 
contesting program “CT" has an output capa¬ 
ble of activating the Ventriloquist as well as 
other voice devices. 

One feature that has great potential is the 
capability of recording external audio inputs 
via the AUDIO IN pin. You could tap into your 
rig's speaker output (you will need to reduce 
the audio level through an external poten¬ 
tiometer), record the signal from the station 
you're working and instantly play back their 
voice as you've received it. This line parallels 
the internal electret microphone, however 
there is a jumper in the REV. 1 version of the 
board that will allow you to bypass it. 

Impressions 

The audio quality of the Ventriloquist is im¬ 
pressive. However, on higher pitched voices 
you may notice some slight distortion. This is 
due to the 2.7 kHz bandwidth of the ISD1020 
chip. If you desire higher bandwidth capabili¬ 
ties, you could replace the ISD1020 with the 
ISD1016 (16 seconds with 3.4 kHz bandwidth) 
or the ISD1012 (12 seconds with 4.5 kHz 
bandwidth). However, unless you’re after the 
ultimate in high-fidelity, you won’t notice the 
difference after running it through an SSB 
transceiver. 

Operation of the Ventriloquist is easy. Just 
push the RECORD switch down, followed by 
the message button where you want your 
message to reside. A red LED lights up 
whenever you’re in RECORD mode. On the 
REV. 1 version of the board, this LED turns 
green in PLAYBACK mode. 

When recording your messages, take care 
not to talk past the time limit of each message 
area. Otherwise the "End of Message" bit 
doesn’t get recorded and your playback may 
include two or more messages. 

Message D is played whenever the Ventrilo- 



Pholo. The j»Com Ventriloquist can store four 
independent voice messages. 


quist Is powered up. The folks at j*Com even 
stored a message at this location that advises 
you to consult the manual. Of course, you can 
record over it, but it was a nice touch to have it 
talk to me the first time I turned it on! If you 
have the companion enclosure, the audio lev¬ 
el from the speaker Is more than adequate. 
However, it will be on the low side if you don't 
put it in an appropriate enclosure. 

The current drain is around 30 milliamps on 
standby and only 50 milliamps when it talks. 
As a result, you can operate for some time 
using just a small battery. Although the Ven¬ 
triloquist was designed for a 12-volt supply, It 
will operate from 9 to 16 volts. 

Ins and Outs 

Since there are so many different types of 
microphone plugs on amateur transceivers, 
it’s difficult to design a universal interface to 
hook up the audio output and PTT lines to the 
transceiver. As it stands, this part of it is left up 
to the individual user. I just paralleled the au¬ 
dio and PTT lines across my microphone, but 
this entailed modifying my microphone’s plug. 
It would've been nice to have an adapter to go 
between the microphone and the rig. Some 
rigs have an accessory jack that makes the 
interface easy, however. 

The manual shows how to lower an external 
audio input (via an external potentiometer and 
capacitor) so that it can be recorded by the 
Ventriloquist via the microphone input pin. Al¬ 
though it was easy to wire a pot and capacitor 
in-line, it would’ve been nice to have this po¬ 
tentiometer built right on the board. 

Once I had everything hooked up, I thor¬ 
oughly the enjoyed the ease of operation that 
the Ventriloquist provided. It takes up very 
little space and is a very easy to operate. It 
certainly is great to throw your voice around 
the world at the push of a button. B 
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The Heights Tower 
Systems Aluminum 


Heights Tower Systems 
1721 Indian Road 
Lapeer Ml 48446 
Telephone; (313) 667-1700 
Price; Call for price quote. 

Tower 


Hang your aluminum on some aluminum. 


A s soon as I moved from West Texas to Vir¬ 
ginia, I noticed that the trees here were 
much higher, and the tower I brought with me 
just would not put the antennas where they 
needed to be. Since I found myself in the mar¬ 
ket for a taller tower, I took advantage of an 
opportunity to visit the factory of Heights Tower 
Systems in Lapeer, Michigan, and meet Drake 
Dimitry Jr., its president. I had long been inter¬ 
ested in having an aluminum tower due to their 
inherent lower weight and freedom from rust. 
The quality materials, good workmanship, and 
exceptional customer responsiveness I found 
at Heights convinced me that my next tower 
would come from this company. 

The Heights Tower 

Heights has been around since 1959, and 
presently offers aluminum towers that are self- 
supporting up to 144'. Greater tower heights 
can be achieved by using guys. The unguyed 
tower height you can have depends on how 
much antenna you plan to plant on top, mea¬ 
sured in “square feet (SF)’’ of wind loading near 
80 mph. For 144', the maximum is 8SF, while at 
80' you can use up to 38SF and still be self- 
supporting. The actual tower height and loading 
are designed by selecting a combination of 
tower sections that come in 8'-long pieces. 
Tower section face widths currently range from 
35“ to 11". Heights does not endorse using 
more than three sections (24') of any particular 
width before tapering to the next width. The 
combination of tower section face widths and 
tapered design give the tower its strength. 

While this review will focus only on the 
Heights tower with tapered sections and a 
hinged base, it is interesting to note that the 
company also can provide other types. You can 
get a crank-up telescoping unit in up to 34 vari¬ 
ations, or you could opt to use a foldover kit on 
the tapered model, with or without the standard 
hinged base. 

For my new QTH, I selected an 88' tower rat¬ 
ed at 22SF. This model consists of three 30" 
sections, three 26" sections, three 22" sections, 
and two 18 " sections. This is a pretty substan¬ 
tial tower, and you can be prepared to pay 
more for an aluminum tower than for a steel 
unit. I felt it was worth the higher initial price to 
achieve the long life and low maintenance of 
aluminum. Also, my experience with guyed 
towers has taught me that considerable work 
and expense goes into the guy system; this is 
often overlooked in comparisons of towers. 
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Finally, ask your local metallurgical engineer 
about how steel sections snap but aluminum 
sections bend when they fail. 

The sections come from Heights nestled into 
bundles, as shown in Photo A. I had expected 
to receive 11 separate tower sections off the 
truck at delivery, but instead only three bundles 
were off-loaded. This makes it easier to ship, 
and protects the inner tower sections. I did 
have one outer section get bent in shipment by 
the freight company where a bundle was obvi¬ 
ously dropped on its end. A lesson learned; 
Trucking companies are totally unfriendly about 
damage claims unless you inspect the ship¬ 
ment and note any damage at the time of deiiv- 
ery. Calling them the next day will not work. As 
a result of this problem. Heights has changed 
its trucking company and has also designed a 
brace to protect the outer section while in ship¬ 
ment. This was one of many instances where 
Heights was highly responsive to customer 
input. (Be sure to ask them to brace your order 
for shipment.) The sections come in either 
straight, tapered, or top designs. For exampie, 
my first three sections consist of two straight 
30" units and a 30" taper unit to transition to the 
next 26" straight section. As you can also see 
in Photo A, the tower sections all use a “Z" 
brace. This makes climbing very easy and “foot 
friendly,” compared to the bracing used by sev¬ 


eral other tower manufacturers. Tower section 
sizes and data are given in Table 1. The tower 
sections are doubie-bolted together with steel 
hardware; you can also order a hardware 
upgrade from Heights which provides stainless 
steel nuts and bolts. I used all stainless steel 
hardware, and highly recommend this option. 
After all, why buy a rust-free tower and build it 
with nuts and bolts that can rust? After swallow¬ 
ing the initial cost of the tower, this upgrade is 
really a minimal cost option. 

The supplied tower hinged base gives you 
the option of either building the tower on the 
ground and hinging it up, or building it section 
by section. The hinged base assembly is avail¬ 
able in either heavy-duty steel or in stainless 
steel. I chose the stainless steel, and felt the 
slight additional cost was well worth it. Heights 
does not provide the hinged base in aluminum 
in order to avoid corrosive effects; concrete and 
aluminum do not like each other. 

With the base also comes a set of three very 
hefty steel legs for setting into the concrete 
pad. The legs come with disks welded on to 
increase their anchoring ability in the concrete. 
The legs are not hot-dip galvanized, so you will 
need to spray a cold galvanizing onto the 
exposed leg parts after the tower is installed. 

I decided that since the base iegs are hollow, 
I wanted to provide a drainage path to protect 
against freezing. Each leg bottom goes into a 4" 
plastic drainage pipe which is used as a form 
and is filled with pea gravel to above the bottom 
of the leg. Photo B shows the hinged base and 
ieg top after the concrete base pad is compiet- 
ed, but before applying the cold galvanizing. 

I did not buy a top section with a mast coiiar 
tube section; instead, i used a standard straight 
section at the top with a top shelf. Heights 
offers both top sheives and rotor sheives, and 
wiii obligingiy custom driii them for your bearing 
and rotor if you provide the data with the order. 
You can also obtain a variety of aluminum mast 
from Heights; I bought a 16' long piece of 2" 
o.d. tubing with a 1/4" wall thickness with my 
tower, since it could be included with the freight 
charges and tower. 

Photo C shows the top shelf on the 18” top 
section. Heights originally provided a top shelf 
that was built similar to a rotor shelf and used a 
single bolt in each leg. After conferring with 
them, I specified a design which covered the 
tower iegs and used two bolts in each ieg. 
When they promptly made the new top shelf, 
they also drilled it for the thrust bearing I 





Photo B. Hinged base. 


planned to use. This top shelf is now their stan¬ 
dard design. 

At the time of my order, Heights could not 
provide a sufficiently heavy-duty thrust bearing, 
so I obtained a Rohn TB3 from a dealer and 
sent It to Heights for their top shelf drilling. 
Heights can now supply several very nice 
thrust bearings. Incidentally, thrust bearing 
eagle-eyes will note four extra bolts on this 
bearing. These are temporarily inserted as my 
own modification to prevent antenna rotation 
while performing maintenance on the rotor; 
thrust bearings do a wonderful job of turning in 
the wind when you do not have the mast 
clamped in the rotor. When you specify the top 
shelf drilling to Heights and are planning to use 
a thrust bearing with a 2“ mast, 1 recommend 
having them drill the top shelf hole 2-1/4" in 
diameter to allow for alignment and to let the 
thrust bearing decide the mast center above 
the rotor. Heights was very cooperative and 
responsive to my needs for both the top shelf 
and a rotor shelf that needed non-standard 
holes. Of course, the hardware is available in 
optional stainless steel, including the U-bolts 
for the rotor shelf. 

Making the Concrete Base 

If you’ve never done a self-supporting tower 
before, you are in for a big surprise when It 
comes to preparing the concrete base. The 
base provides all the strength for a self-sup¬ 
porting tower, and it must be done right. For my 
tower. Heights recommended at least a hole 5' 
X 5' X 5', and needing 4.6 cubic yards of con¬ 
crete. I usually do things a bit conservatively, 
and my base hole was biggen I poured seven 
cubic yards. After hearing the outlandish 
quotes from several local concrete contractors, 

I went ahead and did the entire project myself 
at about half the cost. Digging the hole takes a 
lot of work when using a shovel and wheelbar¬ 
row, so don't rush yourself. 

After the hole is ready for swimmers, a rein¬ 
forcing steel bar cage Is needed. I’ve never 
seen anything harder to cut than those bars! 
Carbide hacksaw blades bounce off alloy steel 
bars, so have several blades ready. Keep the 
rebar at least several inches away from the 
tower legs to keep lightning from fracturing the 
base and then dropping your tower. 

I did not think I could do the job myself at 


first, but taking things carefully 
one at a time without rushing did 
finally result in a level, framed 
form ready for pouring. I do rec¬ 
ommend buying the special 
framing nails for your lumber 
forms, along with the framing 
stakes from the local hardware 
store. The tower will be level if 
you prepare the base legs with 
the first tower section attached, 
and temporarily guy this section. 

Guying an 8' tower may sound 
silly, but the last thing you want 
is for those seven yards of wet, 
heavy new concrete to move the 
legs or tower out of alignment 
when the concrete is being 
poured into the hole. 

Photo D shows the formed 
base ready to pour the concrete. 

Note that you will have to shore up the first tow¬ 
er section with some lumber to keep the base 
legs at the proper height. I recommend using a 
1“ X 2“ piece atop each form top and below the 
shoring lumber to allow access to the freshly 
poured concrete when you want to finish the 
top concrete surface. 

Proper grounding of the tower is done by 
running #4 gauge solid copper wire from each 
leg to three ground rods 8’ long and 5/8” thick 
about a foot out from the concrete, then con¬ 
necting each ground rod to each other and to 
the shack ground. The tower legs needed larg¬ 
er ground clamps than the local hardware store 
could supply, but I found that the Polyphasor 
Model J-2 clamps could fit easily. Be sure to 
make no sharp bends in any ground wire; light¬ 
ning follows a straight line and does not like 
curves. I definitely do not advise skimping on 
materials here; your grounding system is vital 
to the health of the tower, antennas, radios, 
and your house. 


Final Construction 

Now that you’ve paid for the tower, dug the 
hole, paid for the concrete, installed the ground 
system and rested—you can build the tower. I 
did It section by section instead of hinging the 
tower up from the ground. My biggest shock 
came when I went to use my trusty Rohn gin 
pole. Guess what? The Heights tower tubular 
legs are a lot bigger than either Rohn 25 or 45 
tower legs, and my gin pole clamp would not fit. 
Here’s where the low weight came in very 
handy, My-i3-year-oid son (N8QER) and I sim- 
piy pulled each section up by hand with a rope, 
then planted the new section on the one below. 
Even the biggest 30" sections weighed oniy 45 
pounds, compared to a higher steel tower sec¬ 
tion. Aiso, the 8’ section iength was much easi¬ 
er to handle than a 10’ section would have 
been. Of course, the use of a quality safety belt 
by each tower worker is absolutely necessary. 
By the way, don’t underestimate the amount of 
Continued on page 61 


Face Width 35" 

Section Weight: 63 lbs. 

Leg Diameter 1.708" 

Leg thickness: 0.204" 

Z-Brace thickness: 5/8" 

soiid 


Table One 

30“ 26" 22" 

45 lbs. 36 lbs. 30 lbs. 

1.625 1.5625 1.500 

0.162 0.131 0.100 

5/8" 9/16" 1/2" 

solid solid solid 


18" 14" 11" 

21 lbs. 14 lbs. 11 lbs. 

1.3125 1.0625 1.0625 

0.114 0.0962 0.0962 

7/16" 3/8" 3/8” 

solid solid solid 
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Hamsats 

Amateur Radio Via Satellite 




Andy MacAllister WA5ZIB 
14714 Knightsway Drive 
Houston TX 77083 

SAREX Activity on STS-45 

The Shuttle Amateur Radio Experi¬ 
ment (SAREX) activity on STS-45 
lived up to its billing as a more infor¬ 
mal operation with time for unsched¬ 
uled 2 meter contacts with hams on 
earth. Most of the activity during the 
early days of the mission was domi¬ 
nated by school contacts, but after 
successfully completing many sched¬ 
uled OSOs, the last days provided 
many with a chance for an informal 
quick contact. 

The shuttle Atlantis was used for 
the ATLAS-1 (Atmospheric Laboratory 
and Applied Sciences) mission. Four 
of the seven astronauts of STS-45 
were hams. The most heard callsign 
was that of mission specialist Dave 
Leestma N5WQC. Kathy Sullivan 
N5YYV was quite active with ham ac¬ 
tivity toward the end of the flight using 
Dave’s call on a downlink of 145.55 
MHz. Pilot Brian Duffy N5WQW and 
payload specialist Dirk Frimout 
ON1AFD were also monitored on 2 
meters. When making private or 
school contacts on unpublished down¬ 
link frequencies, the astronaut-hams 
used their own calls, but primarily em¬ 
ployed Dave’s on 145.55 MHz. Future 
missions will use the call W5RRR/S to 
avoid callsign usage questions. 

QSLs for STS-45 reception reports 
or contacts should be sent to the Ster¬ 
ling Park Amateur Radio Club, P. O. 
Box 599, Sterling VA 22170. Include a 
business-size envelope (or larger) with 
your QSL. Be sure to note the date, 
time and signal report on the card. 
Write on the outside of your envelope 
"STS-45 QSL 2-way" lor QSO confir¬ 
mation or ’‘STS-45 SWL" lor signal re¬ 
port confirmation. 

The Poor Man’s Satellite 

Amateur television activity via bal¬ 
loon has been featured several times 
in the “ATV" column and other articles 


in 73. Although balloons are a great 
way to get television signals out to 
more observers, they also provide an 
opportunity to try telemetry systems 
and communication experiments. 

OSCAR-1 went into orbit over 30 
years ago. It sent the message “HI" in 
Morse code at a speed related to the 
temperature of the on-board electron¬ 
ics using a 140 mW 145 MHz trans¬ 
mitter and a non-rechargeable battery. 
It lasted for a few weeks until its reen¬ 
try. 

Using the idea of OSCAR-1 as a 
guide and inspiration, the South Texas 
Balloon Launch Team sent a ham ra¬ 
dio package to over 100,000 feel in 
late 1990. The FM transmitter was 
crystal controlled, with 100 mW output 
on 2 meters. A 
simple CW mes¬ 
sage generator 
with an analog 
signal mutiplexer 
sent tones repre¬ 
senting the out¬ 
side temperature 
and atmospheric 
pressure along 
with an identify¬ 
ing callsign. The 
speed of the 
code could be 
measured to de¬ 
termine the in¬ 
side tempera¬ 
ture. Alter an ex¬ 
citing chase, 

BLT-1 was re¬ 
trieved Texas- 
style by shooting 

northwest of 
Houston. Its 

were carefully 
checked and 
saved for future 


Photo A. The South Texas Balloon Launch Team (BLT) prepares to simultaneous¬ 
ly launch two separate balloon payloads, BLT-5 and BLT-6. Photo by N5LCO. 


Photo B. Mike Scarcella WA5TWT 
holds BLT-6 just prior to takeoff. BLT-6 
contained a packet digipeater and 
telemetry system operating on 
144.290 MHz. Also carried aloft were 
a series of CW. beacons on 188.05 
kHz, 28.437 MHz and 10.485 GHz. 

missions. 

Since that first balloon launch the 
group has focused on ATV from the 
edge of space. Telemetry became a 
secondary issue until April 4, 1992, 
when BLT-6 went up. 

The group of the Houston-area bal¬ 
loon team grew in both size and Ideas. 
After more launches Involving video 
and packet digipeater efforts in 1991. 
it was apparent that there were more 
interesting experiments than room and 
weight constraints would allow for fu¬ 
ture endeavors. The team decided to 
build two separate packages for a si¬ 
multaneous two-balloon launch. One 


Photo C. Mike WA5TWT makes a final 
adjustment to the BLT-5 payload. This 
system carried a color vidicon TV cam¬ 
era, a video identifier along with a digi¬ 
tal voice ID on the TV subcarrier and a 
28.322 CW beacon. The camera view 
could be changed via a R/C pointing 
mechanism. A 2-tum helix (shown be¬ 
low the main package) was used for 
the 70cm ATV downlink. 


WB5HLZ-6'>BLT-6: 

Pressure= ■f07.211 in.Hg Inside Temp,= ■f070 F Outside Temp. -030 F 
WB5HL2-6*>BLT-6: 

1183.2 1711.6 2572.5 6676.8 
N5SHL>WB5HLZ-6">WA5ZIB-1 [C] 

WA5ZIB-1*>WB5HLZ-6>N5SHL (UA) 

N5SHL>WB5HLZ-6*>CQ: 

Henry at Austin, TX on 04-Apr-92 11:42 CST 
WD5GAZ*>WB5HLZ-6>WALTER: 
hi from waiter in houston., 

WB5HLZ-6’>BLT-6: 

Pressure= ■k 06.685 in.Hg Inside Temp.= ■^067 F Outside Temp. -037 F 
WB5HLZ-6">BLT-6: 

1165.7 1727.7 2611.1 6699.2 
WB5HLZ-6">BLT-6: 

To The Edge of Space. 

KG50A>WB5HLZ-6">N5SHL: 

This is Doug From Fort Worth 
N5DDN>WB5HLZ-6->BUDDY 
Tasting, Tasting, 1,2,3...“Buddy"...Shreveport, LA 


Figure. Sample of the Aprif 4, 1992 BLT-6 packet output as received by Tom 
K5SAF in West Houston. 
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packets through the Umpad-3 and 
transceiver on 144.29 MHz. 

Most of the simple pressure and 
temperature measuring system incor¬ 
porated In BLT-1 was used in conjunc¬ 
tion with a small computer designed by 
WB5TTS to measure the frequency o( 
the analog audio tones lor the BLT-6 
telemetry. Formulas lor decoding the 
data and adding text before sending 
the results over the air as packets 
were incorporated in the software. The 
plain text format allowed stations in¬ 
volved in contacts an opportunity to 
monitor the on-board sensors while 
chatting via the digipeater. The Figure 
shows a small sample of the activity 
and data monitored during the flight 

The BLT-6 package was spotted high 



northeast of Conroe, 
lours alter parachuting 
balloon burst A small 
ided the recovery group 
ion finding became dilfi- 


Why Launch Balloons? 

In addition to the opportunity to ex¬ 
periment with telemetry, there are oth¬ 
er reasons lor launching an amateur 
radio package on a balloon. It is an ac¬ 
tivity that requires group participation 
in a fun and challenging program. It re¬ 
quires the participants to learn rudi¬ 
mentary meteorology in order to pre¬ 
dict the balloon's path. Direction find¬ 
ing (DFing) is a key ingredient since 
the package represents the ultimate 
foxhunt. No one knows the location 
of the downed package. Designing 
equipment to sunrive the rigors of ex¬ 
treme temperature swings and operate 
in a potentially RF-rich environment 
can be a real challenge. Finally send¬ 
ing it all to the edge of space and get¬ 
ting it back intact is quite an experi- 

In The Satellite Experimenter’s 
Handbook by Marlin Davidoll K2UBC, 
a chapter is dedicated to 'So Vou Want 


Photo D. The view from 62,000 feet. This photo was taken from the 35mm film 
camera attached to BLT-6 Lake Conroe (18 miles long) is shown in the fore¬ 
ground and Lake Livingston can be seen in the distance. 


PacComm Umpad-3 Terminal Node 
Controller (TNC) and a 2 meter 
transceiver for the packet operation. 
Payload master for BLT-6 was Mike 
Scarcella WA5TWT. 

The beacons transmitted CW on 
188.05 kHz. 28.437 MHz and 10.485 


GHz. The VLF and HF beacons sent 
identifiers and atmospheric pressure 
readings every minute at 10 wpm. Oth¬ 
er telemetry, including Inside and out¬ 
side temperature along with readings 
from a light-diffusion sensor experi¬ 
ment, were sent via unconnected 


shoot the payload down Texas-style 
with rifles. BLT-5. however. Is still miss¬ 
ing somewhere in the woods about 15 
miles east-northeast of Willis, Texas. 
Extensive ground searches and spot¬ 
ting efforts by Dave K5ERP in a small 
plane have proved fruitless In the 
quest tor the payload. A cash reward 
has been announced for the finder of 
that package. 

The Balloon Launch Team of South 
Texas is currently investigating further 
experiments with ATV, telemetry and 
possibly a Mode A (2 meters up and 
10 meters down) linear transponder 
like the RS satellites lor future flights. 


task. To design, build and launch an 
OSCAR (Orbiting Satellite Carrying 
Amateur Radio) requires years of work 
and a significant support group like 
AMSAT. Early satellite prototypes were 
tested on airplane flights over the East 
Coast and balloon launches In Ger¬ 
many. Our current hamsats have a his¬ 
tory built on systems like those of the 
various organizations around the coun¬ 
try now Involved with balloon experi¬ 
ments. While the hamsat program pro¬ 
vides ideas lor balloon launches, the 
balloon flights also may provide new 
ideas appropriate for future orbiting 
payloads. H 


^eE>CREATIVE design CO. 

CREATE IS SERIOUS ABOUT LONG TERM REUABIUTY. The CREATE Family of Rota¬ 
tors, Roof Top Towers and High Gain Antennas were designed with the serious DX'er in mind. 


FEATURES of the CLP5130-1 

•23 elements ^ ^ 

•Weight 11 lbs. 

•Boom Length 5.8ft ^ 

•Longest element 9.8ft V// 

•Forward gain 10-12 dB “y^y^y^ 
•Wind Survival 90 m.p.h. y^y\^ 

•Front to back ratio 15dB y^ 

• VSWR 2.0:1 or less, max. y^ 

•Transmit Power to 500 Watts y''^ 

This high gain, wide-band VHFIUHF antenna is excellent for 
DX'ing, Amateur Radio. FM Broadcast. Scanners, VHFIUHF 
r.K, Government, Cellular and Business Band use. 


High Grade Aluminum Roof Top 
Towers are Excellent for your 
Antenna requirements. Guying is 
recommended to insure safety. 


FEATURES of the RC5-3 Series 
^ •Cast and Machined Aluminum Case 
•Reverse Delay Control (RDQ 
•Worm Drive Brake Gearing 
•Auto, Mast Clamp Guides 
•Water Tight Connector 
•Preset on 3 Models I 1 

•Circle Overlay Available '' F 

for U.S.A. 


• Electronic Distributors Co. • ^^444^ 

325 Mill Street • Vienna • VA • 22180 (TEDCO^ 
Ph 703-938-8105 FAX 703-938-6911 
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73 Review 


by Bill Clarke WA4BLC 


ELNEC Version 2.2 


ELNEC 

c/o Roy Lewallen W7EL 
P.O. Box 6658 
Beaverton OR 97007 
Price: $49 postpaid in the U.S.A. 

$3 overseas shipping 
Specify coprocessor or 
non-coprocessor and disk type 


An updated version of the antenna modeling program. 


A ll computer software undergoes 
updating from time to time, and 
ELNEC (first introduced in 1990) is 
no exception. With the updating 
come new features and easier 
operation. 

What is ELNEC? 

ELNEC is an easy-to-use 
implementation of MININEC (a 
comprehensive antenna modeling 
program developed by the Naval 
Oceans Systems Center). Easy 
implementation, in this case, 
means a menu-operated program 
with an easy-to-understand x-y-z 
coordinate system for telling the 
computer the physical design of an 
antenna. 

The output of the program is a 
graphic display of an antenna's 
radiation pattern (ARRL-type grid 
style) on screen or to a printer. 

Tabular formats of output are 
available for those who don’t want 
visual presentations. However, a 
picture is worth a thousand words. 

The outputs, graphic and tabular, 
show forward gain, beam width, 
front-to-back ratio, side lobe, SWR, 
voltage, current, and source 
impedance. You can indicate 3 dB 
bandwidth points directly on the 
graphic plot by selecting the “on 
screen analyze” feature. 

The Improved ELNEC 

When I first reviewed ELNEC I 
was disturbed by the fact that I had 
to recalculate each time I wished to 
review a previous antenna design. 
The new version 2.2 allows you to 
save files of any antenna calculat¬ 
ed for later recall. This is really 
great, particularly for those compli¬ 
cated designs that take hours to 
complete on an XT. 

The improved menu requires you 
to strike two keys before any action 
is taken. This allows for logical let¬ 
ter selections for each action, ie: 
FR for frequency (see Figure 1). 

Radiation plots can be selected 
to show vertical, horizontal, and 


E 

1991 by Roy Lewallen. W 

3 

TI TITIE: 

75 dipole 


FR PREQUENCV; 

3.9 Itte. (wwelength 

= 252.1978 ft.) 

UI WIRES: 

1 Wire 

WL WIRE LOSS: Zero 

SO SOURCES: 

1 Source 


CT tvpe: 

Real 


GD GND DESCRIPTION: 

1 tfcdluu, a Radiuls 

ELNECSANTEHNASM) IP-75.EN 

PT PLOT TYPE: 


AH ANAL RES: 1 Deg 

Pfl ELEURTIOH ANGLE: 

7S Bej. 

RF REFERENCE: B dB! 

PR PLOT/TABLE RANGE: 

FI naD(S)^^PL0T^ 

1 Deg. 

autouatic scaling 


(DE)lete. (RE)Cdll. ( 

SA)ue description 

<RET> = Plot 


(Load D)aU (OP)tions 


I cmible (View (EX)it p,. uithi 

"t saving desc (QU)it 

Figure 1. New menu requiring a double keystroke before action. For example, 

the letters “Q" and V’ 
back to DOS. 

must both be pressed before the program will quit 




ments join. It could be described as a lop-sided letter T. 
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total patterns (see Figure 2). Howev¬ 
er, it is the total pattern that interests 
users most. ELNEC can be set to 
display the total pattern only 

Entering the description of an 
antenna requires building a table of 
information based upon its dimen¬ 
sions. A simple x,y,z coordinate sys¬ 
tem is used (see Figure 3). 

The source (of radio energy) is 
entered by telling the system its 
physical location. Source information 
is entered as a percentage of the 
fed element’s length, requiring 
no pulse counting of the entire 
antenna. 

The output of ELNEC is in text or 
graphical form (see Figure 4). 

Source data is available for indi¬ 
cating various factors of the antenna 
including voltage, current, 
impedance, and power. Calculated 
SWR is shown as part of the source 
data (see Figure 5). 

The new feature I feel to be the 
most significant is the ability to view 
an antenna. This provides a graphi¬ 
cal depiction of the front, top, and 
right side of the antenna (see Figure 
6). Sources and loads are also 
shown. This graphic display of an 
antenna you have entered in coordi¬ 
nate format is essential to preventing 
mistakes. For example, on a multi¬ 
element loop design I was working 
on I had erred in the wire entry sec¬ 
tion, thereby deforming the antenna. 
If I had not been able to view the 
antenna in its graphical form, the 
computed outputs would have been 
for what I had entered, not what I 
wanted. A visual check of antenna 
design work can save loads of time 
in correcting errors. 

A Glitch of MININEC 

Note that glitch applies to 
MININEC—therefore it includes 
ELNEC and any other MININEC- 
based system. I have found that the 
dB gain figures displayed in the low¬ 
er left of the pattern plots can be 
misleading. These figures are based 
upon gain over the theoretical 












Figure 4. A 2-element wire beam for 17 meters, mounted at 40 feet. Notice the 
difference between the dipote’s gain (in Figure 7) of 7.174 dB and this example’s 
11.359 dB. 




isotropic antenna and tend to be very optimistic. 

For my purposes, I have always compared my designs with a stan¬ 
dard dipole located in a similar position. The gain difference between 
the new antenna and the dipole indicates whether or not the design is 
viable (see Figures 4 and 7). 

Comparing Designs 

With the new ELNEC, previous calculations and plots can be saved 
for future use, allowing the user to super-impose the plot of other 
designs over a current plot. For example: In exploring the feasibility of 
using a full-sized 75 meter loop versus a dipole (at the same loca¬ 
tions). I plotted the loop, then recalled the dipole pattern (see Figure 8). 

Who Uses ELNEC? 

Most hams are interested in antennas and how well they work. 
ELNEC provides a means of graphically seeing this work and allows 

"With the new ELNEC, previous caicuiations 
and piots can be saved for future use, aiiow- 
ing the user to super-impose the piot of other 
designs over a current piot ” 

the user to make new antennas, or change old ones, to suit his needs. 

An entire antenna farm can be designed with ELNEC, all during the 
cold winter months, then built in the spring. No “cut and try" here! 

I have designed some interesting anten-nas and improved upon oth¬ 
ers by applying what ELNEC says. It is a program that most hams will 
enjoy and find useful. It is also sophisticated enough to provide analy¬ 
sis of complex designs. In other words, there is something here for 
everyone. 

Availability 

ELNEC operates in the DOS environment of “PC compatible." requir¬ 
ing a minimum of 360K RAM and a graphics video adapter (EGA Color 
is really nice). It will work with Epson or HP printers and those under¬ 
standing similar commands (most do). 

ELNEC comes in two specific versions: one for the computer 
equipped with a math co-processor and another for the plain computer. 
Be sure to order the correct version. 

On the subject of math co-processors: If you are using an older XT 
or AT type machine I strongly recommend the use of a math co-proces- 
sor. The increase in speed is very great and the cost should be little. In 
fact, the last co-processor I purchased for an XT cost me $25, a worth¬ 
while investment. 

ELNEC remains without copy protection, as all software should! I feel 
very strongly that no software should be copy protected, due to the 
technical problems such protection induces. Q 

For additional background on ELNEC, see Bill Clarke WA4BLC's 
review on pages 52—54 of the January 1991 issue of 73 Amateur 
Radio Today. 
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B m Number 12 on your Feedback card 

New products _ 

Compiled by Hope Currier. 


SANELLI 

TECHNOLOGY 

Sanelli Technology has released a 
new code practice oscillator, the OSC- 
100. The OSC-100 outputs an ex¬ 
tremely pure CW tone to an external 
speaker. It features separate volume 
and tone controls, jacks for an exter¬ 
nal 9-volt adapter, an external code 
key, and an external speaker. It will al¬ 
so operate from a 9-volt battery which 
Is installed via the convenient battery 
door. It is perfect for individual or 
group code practice sessions. 

The OSC-100 is enclosed in a 
durable black plastic case that fits In 
the palm of your hand. The faceplate 
resists wear and is easy to clean. The 
OSC-100 is priced at $39.95 plus $5 
S/H (CO residents add sales tax). For 
more information, contact Sanelli 
Technology, RO. Box 416, Kiowa CO 



80117-0416; (303) 621-2534. Or circle 
Reader Service No. 201. 



OVERVIEW 

SYSTEMS 


OverView Systems has introduced 
AMFAX-10, an AM-to-FM converter to 
enhance the capabilities of the popular 
AEA-FAX hardware/software package 
for IBM compatibles. The original 
AEA-FAX package can only process 
FM FAX images transmitted on the HF 
band. However, all-weather FAX im¬ 
ages transmitted directly from the 
satellites are AM. Inserting AMFAX-10 


between the appropriate receiver and 
the AEA-FAX interface allows the user 
to receive and display VHF polar orbit¬ 
ing, geostationary and GOES-TAP AM 
weather FAX images. The AMFAX-10 
converter is a quality PCB housed in a 
5-5/8" (w) X 3-1/4" (d) X 2” (h) almond 
colored ABS plastic case. It features a 
front panel brightness control, LED 
level indicator. 12-14 VDC operation, 
and a built-in switch to select original 
FM FAX or new AM FAX modes. The 
AMFAX-10 appears transparent to the 
AEA-FAX system, providing vivid 
weather satellite images using existing 
software. It is priced at $99.95 plus $6 
shipping for the complete converter 
and user’s manual. An optional 12 
VDC adapter is available for $8.95. 
For more information, contact 
OverView. Systems, P.O. Box 130014, 
Sunrise FL 33313; (305) 748-8315 
(evenings or weekends). Or circle 
Reader Service No. 204. 



P.C. ELECTRONICS 

P.C. Electronics has introduced a 
new 10-watt TC70-10 70cm ATV 
transceiver. Any code-free Tech or 
higher licensee can easily have his or 
her own ATV station with the TC70-10, 
camcorder, TV, 70cm antenna, coax 
and power supply. Aimed at those who 
want a rugged all-in-one-box unit for 
portable public sen/ice events or mini¬ 
mum operating table space in the 
shack, the rig is housed in a 7.5” x 
7.5” X 2.7” black die cast aluminum 
box. TheTC70-10 is a stand-alone 10- 
watt version, like the original TC-1, 
which was just the right power level for 
most users for local simplex and re¬ 
peater work, providing snow-free 
video up to 90 miles line of sight with 
14 dBd beams. New features include 
52 73 Amateur Radio Today • June, 


vided fc 


an internal variable sync tip 
power control (from to up to 15 
watts PEP) and sync stretcher 
to allow proper driving of the 
Mirage D1010-ATVN or RF 
Concepts 4-110 to their full 
PEP (100 watts) output, with¬ 
out overdriving into sync or au¬ 
dio clipping, for the DXer. Sep¬ 
arate volume controls are pro- 
a low impedance dynamic 
line audio from a camcorder 
or VCR, which enables voice-over 
commenting while transmitting a home 
video tape. A video monitor output 
jack provides camera video for focus 
and lighting setup before transmitting, 
and true video RF detected at the final 
amp output in transmit for proper 
video gain adjustment. The unit comes 
tuned with one customer-specified 
transmit crystal and a socket and 
switch for an optional second crystal. 
The power supply requirement is 12 to 
13 VDC at 3 amps. 

The TC70-10 is priced at $499. For 
more information, contact P.C. Elec¬ 
tronics, 2522 Paxson Lane, Arcadia 
CA 91007; (818) 447-4565, Fax: (818) 
447-0489. Or circle Reader Service 
No. 205. 


SIGN ON 

SIGN ON produces removable call- 
signs designed to help protect valu¬ 
able mobile radio equipment from theft 
in unattended vehicles. These 2-1/4" x 
8" all-weather plastic magnetic or suc¬ 
tion-cup mounted signs are designed 
for immediate application or removal 
and offer instant transfer from one ve¬ 
hicle to another. SIGN ON products 
feature the words "/Vnateur Radio” in 
addition to your callsign or favorite re- 


TRIONICS 

Trionics is now offering a 
power/charger (left)—a compact, ver¬ 
satile, rechargeable, portable power 
station that can supply 3, 6, 9 and 12 
VDC from a 6.5 Ah safety-sealed lead 
acid battery. This unit is ideal for 
powering small amplifiers, mobile 
rigs, handhelds, camcorders, cellular 
telephones or other items in the field, 
and can be used as a vehicle or boat 
starter. This is a perfect item for emer¬ 
gency, Field Day, remote or porta¬ 
ble operation needs. It can be 
recharged from either 115 VAC or 12 
VDC power sources. The charger cir¬ 
cuit automatically shuts off when 
the battery reaches a "full charge” 
condition. Recharge times are approx¬ 
imately three hours from 12 VDC or 
eight hours from AC. The unit features 
a voltage/charge meter to monitor out¬ 
put voltage and battery condition. The 
unit comes complete with a UL-listed 
AC charge adapter, a fused 12 VDC 
cigarette plug cordset and an acces¬ 
sory cord with multi-voltage adapters. 


peater frequency. Their easy-to-read 
signs may be ordered with back¬ 
ground colors of black, blue or red; the 
lettering is white. When ordering, 
please specify magnetic (for exterior 
applications such as rear trunk) or 
suction (for interior rear window) 
mount. These signs are $9.95 each; 
two for $18. Club discounts are avail¬ 
able. For more information, contact 
SIGN ON, 1923 Edward Lane, Merrick 
NY 11566. Or circle Reader Service 
No. 202. 


Trionics is also offering a new 
window antenna mount (right). Model 
BWM-1, designed to get the user’s 
antenna out of the car and above most 
rooflines. This rugged metal mount 
fits onto the oar or truck window 
for temporary mounting of hand-held 
antennas like the “rubber duck.” The 
almost 4" height to the top of the 
connector is an aid in extending 
the range of the handheld’s signal to 
local repeaters. The mount features 
a dual BNC type connector that allows 
the user to use his/her own coax or 
the optional Model BC 6-174, a 50- 
ohm, 6-foot, BNC-BNC, small coax 
cable. 

The portable power station, Model 
CA180, is $79.95; the BWM-1 mount 
is $13.95; and the BC 6-174 cable is 
$10.95. The mount and cable are also 
available as a combined package for 
$23. CA residents add sales tax. For 
more information, contact Trionics, 
P.O. Box 1434, Rancho Cordova CA 
95741-1434; (916) 366-7408. Or circle 
Reader Service No. 203. 



HAMTRONICS 

The Hamtronics line of VHF and 
UHF FM repeaters has been expanded 
to include some new models, including 
several new REP-200 Repeater op¬ 
tions. For those who want to build their 
own repeater from a kit and save a lit¬ 
tle money, the full-blown REP-200 kit is 
now available for $1095. To make it 
easier, Hamtronics is supplying the 
control board all wired, tested and pro¬ 
grammed. The user has to only build 
the RF modules and assemble the 
chassis. (The latter is a real treat be¬ 
cause of the high quality aluminum 
chassis with RF-tight compartments 
welded in place and covers held on 
with captive nuts.) For hams who don’t 
want autopatch, Hamtronics is offering 
the REP-200V Repeater in kit form 
with the COR-4 Controller instead of 
the microprocessor-based controller, 
for $795. The COR-4 has COR and 
CW ID features, but no DTMF or au¬ 
topatch features. Another variation is 
the REP-200N ($695 kit, $995 wired 
and tested), with no controller, for 


hams who want to use voice ID and 
the other advanced features of an 
ACC-type controller. On this model, 
the connections from the RF modules 
terminate at feedthrough capacitors in 
the shielded compartments, allowing 
external controller connections to be 
made directly without having to buy or 
modify any existing controller board. 

All of the above repeaters are avail¬ 
able for 6 meter, 2 meter, 222 MHz, 
and 440 MHz ham bands, and they 
are FCC-type accepted for operation 
in the commercial hi-band and UHF 
band. Basic output power levels are 
offered from 10W to 25W, depending 
on frequency. Add-on PAs are also 
available. 

For operation in the 902-928 MHz 
band, Hamtronics has a 10W model of 
the full-blown, wired/tested REP-200 
Repeater for $1455. Add-on PAs are 
also available. 

For more information or a full cata¬ 
log, contact Hamtronics, inc., 65 Moui 
Road, Hiiton NY 14468-9535; (716) 
392-9430, Fax: (716) 392-9420. Or 
circle Reader Service No. 206. 
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Bill Brown WB8ELK 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03449 

The NTSC ATV Repeater 
Members of NTSC (the North Texas 
Synchronization Society) in the Dalias- 
Ft. Worth area have buiit a rather 
unique ATV repeater system. Located 
on a commercial TV tower (KTVT 
channei 11) at the 1270-foot levei 
(AGL), the coverage around the area 
is tremendous. The NTSC group 
chose an output on 421.25 MHz (hori¬ 
zontally polarized) to make it easy for 
those who had cable-ready TVs or 
VCRs to tune in via cable channel 57. 
Since most of the commercial TV sta¬ 
tions are located near the NTSC site, 
area residents with outside TV anten¬ 
nas already have their antennas point¬ 
ed in that direction. As a result, its 
very easy for ATV newcomers, or 
those curious about the mode, to tune 
in to the action without having to buy 
specialized downconverters or anten¬ 
nas. A large viewing audience is pos¬ 
sible since there are several hundred 
thousand people with horizontal TV 
antennas and cable-ready TVs in the 
region. 


Ham Television 

Doppler Radar 

The NTSC system has access to a 
very fine Doppler radar system located 
in Corsicana. This radar is owned and 
operated by Weather Radar Warning 
System, Inc. The Doppler radar sys¬ 
tem is brought up during severe 
weather and is used to look for storms 
with tornado potential. Thanks to a 
grant from the Tarrant County Fire¬ 
fighters Association. NTSC was able 
to purchase the equipment necessary 
to bring the Corsicana radar output up 
into the Dallas-Ft. Worth region. This 
link consists of a TD systems CtJ-125 
and a 10-watt 915 MHz FM-TV trans¬ 
mitter mounted in front of a Decibel 
Products DB-495 comer reflector an¬ 
tenna at 60 feet. The link covers a 45- 
nautical-mile path and is solid even 
when the heaviest of storms pass 
through the area. When not used for 
weather radar, the 915 MHz FM-TV 
frequency is used as the general user 
input to the ATV repeater. 

FM-TV Input 

Since the input uses FM-TV, the 
method of switching between the 
weather radar and general purpose 
users is rather unique. The repeater 
receive antenna for the weather radar 


Sell YOUR used gear 
in 73 Classifieds . . . 
Call Sue Colbert 
1-800-274-7373 


Micro Video Camera 


Small size 1" x 2" x 3 
Light Weight < 4oz. 

Power 7 - IS volts. { 

85ma. Low Light @ 

Lux. Camera comes 
plet In metal case wi 
RCA plug for video 
and two pigtaled pov 
wires. Camera Is presently In use in R/C 
airplanes, helicopters, cars, tanks and 
robots. Camera output is standard 
OTSC at Iv p-p, 240 line resolution with 
electronic iris. Full stock on hand. 

Satisfaction Guaranteed! 
Factory New, only $ 229.95 -f $6 
S/H For product information and 
ordering. Call 1 (800)473-0538 

MICRO VIDEO PRODUCTS 

1334 So. Shawnee Dr. Santa Ana, 
California, zip 92704 FAX (714) 545-8041 
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Photo A. The NTSC ATV repeater Is situated at the 1270-foot level of a commer¬ 
cial TV tower near the Dallas-Ft. Worth area. Photo taken by Robert Skegg 
VE7AIIA/V5 through a high-power lens. 


is a vertically polarized comer reflec¬ 
tor. The general user input antenna is 
an 8-bay zig-zag omni-directional hori¬ 
zontal antenna built by Steve Franklin 
WB5KGL. To change the feed be¬ 
tween general purpose users and the 
weather radar, a touch-tone command 
causes a relay to switch in one of the 
antennas. The capture effect of FM- 
TV allows the weather radar to run 
continuously without interfering with 

The Transmit Chain 
The 421.25 MHz ATV transmitter 
system consists of a 2-watt exciter 
built by Steve Franklin WB5KGL. A 
Mirage D-100ATV, a 7-pole indigital fil¬ 


ter built by Arlyn Stewart AA5BY, a 
pair of cavities donated by Andy 
Carstarphen WY5V and 45 feet of 1/2' 
Heliax and connectors donated by 
Merle Taylor WB5EPI. 

The antenna array (constructed by 
Harold Reasnor K5SXK) consists of 
four horizontally polarized dipoles 
placed in a staggered arrangement 
down the face of a 6-foot-long, 6" di¬ 
ameter section of coaxial transmission 
line donated by Sandy Sandberg 
N5NBW. The staggered arrangement 
of the dipoles achieves a cardioid type 
pattern that favors the west, north and 
south. This pattern was chosen to 
avoid the possible multipath effects of 
the side-mounted antenna and to con- 


















largest viewing area. Even with a nuii 
almost straight south, the repeater has 
been seen as far south as Waco (70 
miles away). 

The 915 MHz FM-TV Receive System 
The 33cm receive system consists 
of a high-level downconverter, a SAW 
type IF filter and a 70 MHz FM demod¬ 
ulator. The downconverter was spe¬ 
cially built to withstand the high RF en¬ 
vironment at the repeater site. The re¬ 
peater is co-located with two commer¬ 
cial TV transmitters (KTVT channel 11 
and KERA channel 13, as well as 
KERA-FM and KEGL-FM). With this 
concentration of RF energy, cam¬ 
corders and most film cameras don't 
function and attempts to photograph 
the equipment rack sometimes results 
in a camera with fried electronics. 
Photo A. showing the ATV repeater in 
place at the 1270-foot level of the 
tower, was taken from a half mile 
away through a high power lens. 

The 1277.25 MHz Input 
The 23cm input accepts regular AM- 
TV signals. The receive antenna is an 
omni-directional, horizontally-polar¬ 
ized. Alford slot built by K5SXK and 
K5BYS. Forty-five feet of Heliax (do¬ 
nated by Merle Taylor WB5EPI) feeds 


into the repeater cabinet. The down- 
converter/demodulator was built by 
Steve WB5KGL. 


WA5WXA. The unit has four video and 
audio inputs and two video and audio 
outputs. Output relays are provided for 
keying transmitters, switching anten¬ 
nas and other control functions. 


There are always a number of active 
users in the region. During space 
shuttle missions, the system also 
transmits the NASA Select video. Dur¬ 
ing severe weather, the Corsicana 
Doppler radar has been an invaluable 
aid to storm spotters and the the Na¬ 
tional Weather Service office in Ft. 


can actually SEE the display via the 
NTSC repeater! 

Several storm spotters are gearing 
up to go ATV mobile so they can relay 


AMATEUR TELEVISION 


GET THE ATV BUG 

_^ Transceiver 

Only $329 

■ 9 9 I 026 Amp $539 

Value + Quality 

B " from over 25years 

in ATV. .W60RG 

With our all in one box TC70-1d, ATV Transceiver, 
you can easily transmit and receive live action color 
and sound video just like broadcast TV. Use any 
home TV camera or VCR by plugging the composite 
video and audio into the front VMS 10 pin or rear 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc and 
TV set and you are on the air - it's that easy! 
TC70-1d has 1.5 Watt p.e.p. with one xtal on 439.25,434.0 
or 426.25 MHz & properly matches Mirage D15, D26, 
D100 amps for 15,50, or 70 Watts. Hot GaAsfet downcon¬ 
verter varicap tunes whole 420-450 MHz band to your TV 
ch3. Shielded cabinet 7x7x2.5". Req. 13.8 VDC @ .5A 
Transmitters sold only to licensed amateurs, for legal purpcses, 
verified in the latest Callbook or send copy of new license. 

Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 
(81 8) 447-4565 m-t 8am-5:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS Tom (wborg) 

2522-WG Paxson Ln Arcadia CA 91007 (WB6YSS) 


C.M. HOWES 


COMMUNICATIONS 


Townsend Electronics, Inc. 

P.O. Box 415 
Pierceton, IN 46562 
219-839-5203 FAX 219-594-5580 
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Photo B. The NTSC logo and repeater test pattern. 


live storm spotting and on-site dam¬ 
age assessment via the NTSC re¬ 
peater. 

There has also been some success¬ 
ful experimentation with airborne ATV. 
A recent helicopter flight yielded P5 
pictures from 35 miles out from a 10W 
transmitter and a pair of stacked nano- 
wheel antennas built by Dave Clinger- 
man W60AL of Olde Antenna Labs in 
Denver, Colorado. This antenna array 
was specially designed for NTSC for 
aircraft use and was wind tunnel test¬ 
ed to 200 knots. 

Most users can access the ATV re¬ 
peater using 1-watt transmitters (an¬ 
tenna-mounted) if they live within 30 
miles. Beyond that point 10- or 20-watt 
stations are needed. There is also a 2 
meter FM receiver located at the re¬ 
peater on 144.340 MHz. This frequen¬ 
cy is used for coordination of ATV ac¬ 
tivity in the Dallas-Ft. Worth area. The 
audio received by the repeater on 
144.34 can be mixed In with the ATV 
subcarrier (or even on-carrier for spe¬ 
cial occasions) so anyone watching 
the repeater can hear the activity. This 
makes round-table conversations very 
easy and encourages receive-only 
stations to participate. 


Co-Existing on the 900 MHz Band 

Some final notes for those interested 
in using FM-TV. The NTSC group 
highly recommends the use of FM-TV 
and the use of the 900 MHz band in a 
repeater installation or link. Their "nar¬ 
row-band” (as compared to wide-band 
satellite TV transmissions) FM-TV sig¬ 
nal occupies just a little more band¬ 
width than a double-sideband AM 
transmission. 

Also, there is a Teletrac vehicle lo¬ 
cating system on the air on the 900 
MHz band in the area. By careful 
choice of frequencies, mode of emis¬ 
sion, polarization and power, the 
NTSC group was able to successfully 
live with their spectral neighbors. In 
fact, when they approached the Tele¬ 
trac people recently to introduce them 
to the NTSC system, they weren't 
even aware of the NTSC presence on 
the band. It appeared that the vehicle 
location systems have more problems 
with interference from part 15 devices 
than with the much higher power ama¬ 
teur transmissions. 

Future additions to the NTSC re¬ 
peater may bring a selectable FM-TV 
input/output on 1248 MHz and an FM- 
TV output on 2434 MHz. 




Photo C. In the WYSV/N5LLF hamshack. (I to r): NTSC president Andy 
Carstarphen WY5V, Thurman “Camcorder Curly" Ganey NSSFQ and vice-presi¬ 
dent and program director Da vid McNeil KI5VM. 



Photo E. Using just 10 watts, Charlie Kilgore N5MYG puts in a P5 signal from a 
distance of 72 miles. 



Photo F. Weather satellite enthusiast Jeff Wailach N5ITU works the repeater from 
a distance of 28 miles on 915 MHz FM. 


Join in the Fun 

If you live in the Dallas-Ft. Worth 
area or are just passing through, 
you're welcome to tune in to the sys¬ 
tem. The repeater output is up and 
mnning most of the time. Just give a 
call on 144.34 and one of the mem¬ 
bers should hear you. There is an ATV 
net every Wednesday evening at 8:30 


p.m. on the 147.14 (+600) Arlington 
repeater as well as the NTSC ATV re¬ 
peater. 

Andy WY5V maintains a telephone 
number for NTSC for those wishing 
more information. The NTSC hotline is 
(214) 289-WY5V. You can also write to 
Andy Carstarphen WY5V, c/o NTSC, 
Inc., 1409 Wesley Dr., Mesquite TX 
75149-5667. Q 
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fPECIAL EVENTS 


Ham Doings Around the World 


JUN 1992 

NEWMARKET, ONT, CANADA The 
York Region ARC is sponsoring the 
YRARC Nationai “Young Amateur of 
the Year”Award to heip promote the 
hobby of amateur radio among the 
youth of Canada. The prize offered to 
the winner of this award is $500. First 
and second runners-up wiil receive 
$200 and $100 respectiveiy. Submis¬ 
sions for the award wiii be weicomed 
from any officiai of an affiliated CARF 
or CRRL Ciub throughout Canada. 
Detaiis of the candidate, his or her age 
and accompiishments in the field of 
ham radio, are the basis for the judg¬ 
ing. Candidates must hold a Canadian 
amateur radio license and be a Cana¬ 
dian resident. Good quality pho¬ 
tographs of the candidate will be a 
definite advantage. Submissions, in¬ 
cluding details of the sponsor and 
sponsoring club, should be forwarded 
before Aug. 31, 1992 to Attn: Awards 
Committee, The York Region Ama¬ 
teur Radio Club, PO Box 352, New¬ 
market, Ont, L3Y 4X7, Canada. The 
awards will be presented in November 
at the York Region ARC Hamfest. For 
more info, call Mr. Andrew Betterton 
VE30RE, (416) 895-8710. All awards 
are made at the discretion of the 
YRARC. 

DICKINSON, ND The Theodore Roo¬ 
sevelt ARC will sponsor a “North 
Dakota Worked All Counties” certifi¬ 
cate, beginning immediately. The cer¬ 
tificate is available to Ham and SWL 
enthusiasts. At this time there is no 
date set for discontinuation. For an ap¬ 
plication form, send a #10 SASE to 
Steve Altar NOELA, 1701 6th Ave. 
NE, Beulah ND 58523. 

JUNG 

ALAMOGORDO, NM The Alamogor¬ 
do ARC will sponsor VE test sessions 
at 12 noon. Persons already holding 
an amateur license and wishing to up¬ 
grade must bring their original license 
and CSCE (if any), and a copy of both. 
Talk-in on 146.80, down 600. For info, 
contact Ole WA5IPS, (505) 437-5896; 
or Larry WA5UNO, (503) 437-0145. 

SOUTH BURLINGTON, VT The Ra¬ 
dio Amateurs of Northern VT will 
sponsor the Northern Vermont Sum¬ 
mer Hamfest and Computer Technolo¬ 
gy Fair from 8 AM-3 PM at the South 
Burlington Middle School Complex, 
Dorset St., off of 1-89 exit 14-E. In¬ 
door/outdoor Flea Markets. Close 
proximity to shopping malls. VE Ex¬ 
ams will be given at 2 PM. Admission 
$3, free for under 18 years. No charge 
for flea market spaces. Tables avail¬ 
able. Talk-in on 146.25/.85. Hamfest 
contact: N1DMP (802) 893-6458. Ex¬ 
ams contact: WB2JSJ, (802) 879- 
6589. 

JUN 7 

PRINCETON, IL The Starved Rock 
RC Hamfest will be held at the Bureau 
County Fairgrounds, starting at 6 AM. 
Advance tickets $4 (before May 20th) 
and $5 at the gate. Free camping and 


outdoor Flea Market area. 8’ tables in¬ 
doors are $10 ea. Talk-in on 
146.355/.955. Contact Bruce Burton 
KU9A or Debbie Burton N9DRU, 
1153 Union St., Marseilles IL 61341- 
1710. Tel. (815) 795-2201. 

JUN 8 

BOULDER, CO The Boulder VE 
Team will conduct VE Exams at St. 
Mary Magdalene Episcopal Church. 
Heatherwood Dr. and Cambridge St., 
starting at 7 PM, Contact Barbara Mc- 
Clune N0BWS, (303) 530-2903. Pre¬ 
registration preferred; walk-ins wel¬ 
come. Please bring a picture ID and 
one other ID; check or money order 
for $5.40, payable to ARRL-VEC. the 
original and one copy of your current 
license (if any); the originals of appli¬ 
cable Certificates of Successful Com¬ 
pletion of an examination, if you claim 
credit for any test elements; a copy of 
the FCC 610 you submitted, if you 
claim credit for a Novice license not 
yet received; soft pencils and a calcu¬ 
lator. 

JUN 12 

ELLENVILLE, NY The Chaverim 6th 
Inl’l Convention, sponsored by an 
assn, of Jewish amateurs and their 
friends, will be held at the Fallsview 
Hotel. For details, contact Arnold L. 
Halpern W2GDS, 450 Brighton Ave., 
Long Branch NJ 07740. Tel. (908) 
222-3009. 

JUN 13 

WINSTON-SALEM, NC The Forsyth 
ARC will sponsor the Winston-Salem 
Hamfest/Computer Fair from 9 AM-5 
PM at the Benton Convention Center, 
downtown. Flea Market. VE Exams 
(pre-register). Admission $5 in ad¬ 
vance, $6 at the door. SASE to Henry 
Heidtmann, Winston-Salem Ham¬ 
fest, PO Box 11361, Winston-Salem, 
NC 27116. Tel. (919) 785-3900 (9 AM- 
10PM). 

MARMORA, ONT, CANADA The 
Eastern Ontario Hamfest, sponsored 
by the Marmora ARC, will be held at 
Marmora Area Curling Club starting at 
9 AM. Admission $3. Tables $5. Tail¬ 
gate $2. Talk-in on VE3TZW 
146.655/.055 rptr. Contact George 
Foster VE3NKJ, (613) 472-5948. 

LOVELAND, CO The Northern Col¬ 
orado ARC will present Supertest IX at 
the Larimer County Fairgrounds, 700 
S. Railroad, beginning at 8 AM. Set-up 
Fri. eve. Jun. 12, or at 6 AM Sat. Free 
parking. ARRL VEC Exams. Camper 
hookups. Admission $3. Tables $7 ea. 
(for reservations contact Bill Morrison 
N0KMA, 1743 Eastwood Ct., Ft. 
Collins CO 80525. Tel. (303) 224- 
5305). For info, contact John Schmidt 
NK0R, 1001 King Dr., Loveland CO 
80537. Tel (303) 663-7581. 

BANGOR, ME The Pine State ARC 
will sponsor the Bangor Hamfest/Com- 
puterfest at the Hermon Elementary 
School. Take US #2 to Hermon Comer 
(at the monument) take the Billings 
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Rd. for 2 miles to the school. Follow 
the signs. Free parking. Flea Market. 
VE Exams, all classes. CW contest. 
There are 3 campgrounds and many 
motels within 5 miles of the Hamfest. 
Contact Roger W. Dole KA1TKS, RR 
42 Box 730, Bangor ME 04401. Tel. 
(207) 848-3846. 

HUNTINGTON, WV The Tri-State 
ARA, Inc., will offer VE Exams at Our 
Lady of Fatima church school class¬ 
rooms. located at 545 Norway Ave., 
Huntington WV, at 10 AM. No pre-reg¬ 
istration necessary. Arrange to arrive 
by 9:t5 AM to register. Have ID and 
Form 610 checked prior to the exam. 
For more info, call Jim Baker K8KVX, 
(304) 736-6542. 

JUN 14 

HUMBOLDT, TN The Humbolt ARC 
Hamfest will be held at the Humboldt 
High School Cafeteria, 2600 Viking 
Dr., from 8 AM-4 PM. Admission $5. 
Tables $5. Contact Ed Holmes 
W4IGW. 501 N. 18th Ave., Humboldt 
TN 38343. Tel. (901) 784-3490. 

STEVENS POINT, Wl The Central 
Wisconsin Radio Amateurs, Ltd. 
(CWRA), will hold its 15th annual 
SWAPFEST at the University Center 
on the U. of Wisconsin-Stevens Point 
campus. Free parking. Wheelchair 
accessible. ARRL VE Exams. Tables 
and electrical power will be available 
for commercial vendors. For info and 
registration, contact Art Wysocki 
N9BCA, CWRA Swapfest Chairman, 
3356 April Lane, Stevens Point 
Wl 54481. Tel. (715) 344-2984. 

WINFIELD/CENTRAL, PA The 
SVARC and Milton ARC will co-spon- 
sor a Hamfest at the Winfield Fire¬ 
man’s Grounds (60 miles North of 
Harrisburg, on US Route 15). VE Ex¬ 
ams by pre-registration. Admission $4. 
Outside table/tail-gate space at $1/6'. 
Contact SVARC, Inc., Box 73, Hum¬ 
mels Wharf PA 17831. Tel. (717) 
473-7050. Packet KD3KR @ 
NR3U.PA. 

LANCASTER, NY The Lancaster 
ARC will hold their Hamfest at the Elks 
Club Hall, Rt, 20-Broadway in down¬ 
town Lancaster, across from the post 
office. Large parking lot for outdoor 
Flea Market and general Hamfest 
parking. Admission $4 in advance till 
May 1, or $5 at the door (includes 8’ 
outdoor flea market space). Vendors, 
contact Nick WA2CJJ, 5645 Genesse 
St., Lancaster NY 14086. Tel. (716) 
681-6410; or George Ebert N2NOB, 
1330 Bailey, Buffalo NY 14206. Tel. 
(716) 894-0343. Talk-in on 146.550 
simplex or 224.640 rptr. 

WILLOW SPRINGS, IL The 35th an¬ 
nual Hamfest, sponsored by the Six 
Meter Club of Chicago. Inc., will be 
held at Santa Fe Park, 91st St. & Wolf 
Rd., Willow Springs IL. Advance tick¬ 
ets $4, $5 at the gate. Large swap¬ 
per’s row. Free parking. Get advance 
tickets from Mike Corbett K9ENZ, 
606 South Fenton Ave., Romeoville 


IL 60441, or any club member. No 
overnight camping. Gates open at 6 
AM. Talk-in on 146.52 K90NA/R 37-97. 

COVINGTON, KY The Northern Ken¬ 
tucky ARC announces “HAM-O-RAMA 
92”to be held at the Erlanger Kentucky 
Lions Park beginning at 8 AM. Set-up 
at 6 AM. Indoor exhibit area for major 
vendors. Outside Flea Market. Admis¬ 
sion is $5 ($4 in advance) with chil¬ 
dren under age 13 free. Flea market 
spaces are $2. Bring your own tables. 
Indoor vendor space $15 per table 
(provided). For info and registration, 
contact KC4FET c/o NKARC, PO 
Box 1062, Covington KY 41012. Tel. 
(606) 341-1213. Talk-in on 147.855+ 
or 147.375+ rptrs. 

GRANITE CITY, IL The Egyptian RC 
will conduct its annual EG'YPTIAN- 
FEST at the club grounds on 
Chouteau Place Rd., Granite City IL, 
from 6 AM-2 PM. Overnight camping 
Sat. VE Exams will be conducted at 
the Sanford Brown Business College, 
3237 W. Chain of Rocks Rd. Pre-reg¬ 
istration is requested, but not required. 
The class is limited to 60. Contact Eric 
Koch NF0Q, (314) 946-0948 to pre¬ 
register. Advance tickets $1 or 6/$5; 
$2 or 3/$5 at the test. Contact Jim 
Cleland K9RKU, PO Box 562, Gran¬ 
ite City IL 62040, or call (618) 344- 
2401 for info or tickets. 

AKRON, OH The Goodyear ARC’S 
25th annual Hamfest/Family Picnic will 
be held at Wingfoot Lake Park near 
Akron OH, from 8 AM-4 PM. Family 
admission is $4 in advance, $5 at the 
gate. The outside Flea Market will be 
$3 per space. Inside dealer area $6 
per table (advance reservations sug¬ 
gested). No overnight parking. No 
pets, no swimming please. For ad¬ 
vance tickets and info, contact 
William F Dunn W8IFM, 4730 Not¬ 
tingham Lane, Stow OH 44224. Tel, 
(216) 673-8502. 

JUN 19-21 

BURBANK, ALBERTA, CANADA 

The Central Alberta Radio League will 
sponsor their 21st annual Picnic at the 
Burbank Campground, located at the 
confluence of the Blindman and Red 
Deer River valleys. Registration starts 
Fri. afternoon. $15 per family unit 
camping fee. $10 single unit camping 
fee. $10 weekend private stall. $5 Sat. 
evening barbecue and dance (at 1800 
h). Children under 12, $3. $6 per 
weekend pass (no camping). Event 
Station call VE6UK, 147.150+ 0.600 
MHz; simplex 146.520. For further info 
and Golf registration, telephone Pat 
Wight VE6ALD, 346-3013. 

JUN 20 

CYPRESS, CA The Catalina Amateur 
Repeater Assn, will hold its annual 
HAMFEST indoors at Cypress Col¬ 
lege, 9200 Valley View St., Cypress 
CA (just west of Knott’s Berry Farm), 
from 9 AM-4 PM, in the Math/Science 
Bldg., near the lake. Admission $10, 
includes hamburger/chili luncheon. VE 






VE Exams. Vendors need to reserve 
space. Contact Jo Ann Taylor 
KC6NJG, (714) 777-1260, or FAX 
(714) 779-7761. 

MIDLAND, Ml The 18th annual Ham- 
fest, sponsored by the Central Michi¬ 
gan Amateur Rptr. Assn. (CMARA), 
will be held at the Community Center 
in Midland Ml from 8 AM-1 PM. Ad¬ 
mission $3. Tables $9 each. Talk-in on 
the Midland 147.60/.00 rptr. VE Ex¬ 
ams, walk-ins welcome. Contact 
CMARA Hamfest, PO Box 67, Mid¬ 
land Ml 48640. Please SASE. Or call 
Joe WD9GUF at (517) 631-8818, 
eves, and weekends. 

JUN 20-21 

WOLF POINT, MT Prairie Radio Club 
will host the annual Northeast Mon¬ 
tana Hamfest Picnic at Wolf Point MT. 
Contact Jack Greenwood WB7QDN 
for info. 

JUN 21 

CROWN POINT, IN The Lake County 
ARC will host their 20th annual Dads' 
Day Hamfest at the Lake County Fair¬ 
grounds, beginning at 8 AM. Indoor 
spaces. Set-up at 6 AM. Admission 
$4. Tables $6. VE exams. Talk-in on 
146.52 simplex and 147.00/.60 rptr. 
Contact Mike Warot KA9DGX, 7751 
Chestrwt Ave., Hammond IN 46324. 
Tel. (219) 845-7970. 

MONROE, Ml The Monroe County 
Radio Communications Assn, will 
sponsor a Hamfest at Monroe County 
Fairgrounds, M-50 at Raisinville Rd., 
Monroe Ml. Handicap parking. VE Ex¬ 
ams. Advance tickets $3, $4 at the 
gate. Indoor tables $10 per 8’ table. 


Trunk sales $3 per 8’ space. Contact 
Fred Lux WD8ITZ, PO Box 982, 
Monroe Ml 48161. Tel. (313) 243- 
1053 eves. 

CAMBRIDGE, MA The MIT Radio 
Society and the Harvard Wireless 
Club will co-host a TAILGATE elec¬ 
tronics, computer and amateur radio 
FLEA MARKET, rain or shine, at Al¬ 
bany & Main St., Cambridge MA from 
9 AM-2 PM. Free off-street parking. 
Admission $2. Sellers $8 per space at 
the gate, $5 in advance (includes 1 
admission). Set-up at 7 AM. For info 
or reservations, call (617) 253-3776. 
Mall reservations before June 5th to 
W1GSL, PO Box 82 MIT BR., Cam¬ 
bridge MA 02139. Talk-in 146.52 and 
449.725/444.725 pi 2A W1XM rptr. 

FREDERICK, MD The Frederick ARC 
will hold its annual Hamfest on Fa¬ 
ther's Day at the Frederick County 
Fairgrounds from 8 AM-4 PM. Admis¬ 
sion $4. Tailgaters $5 for each 10' 
space. Wives and children free with 
one paid admission. Indoor tables 
$10. For info, write to Frederick Ham¬ 
fest, PO Box 1260, Frederick MD 
21701. 

JUN 28 

SOUTH BEND, IN A Hamfest Swap & 
Shop will be held in PARKING 
GARAGE Downtown on U.S. 33 
ONEWAY North by the Society Bank 
Bldg, and Century Center, across the 
street from Winter Hamfest. Free park¬ 
ing nearby. Admission $3. Drive-in 
selling spaces $5 ea. Talk-in on 52-52, 
99-39, 69-09, 34-94, 145.29. Contact 
Wayne Werts K9IXU, 1889 Riverside 
Dr., South Bend IN 46616, or phone 
(219)233-5307. 


MILFORD, CT At 12 noon, the Coast¬ 
line ARA will hold VE Exams for all 
classes at the Fowler Bldg., 145 
Bridgeport Ave., Milford CT. Walk-ins 
welcome. Contact Gary NB1M, (203) 
933-5125, or Dick WA1YQE, (203) 
874-1014. 

JUL4 

HARRISBURG, PA The Harrisburg 
RAC will hold a Hamfest at the 
Bressler Picnic Grounds from 8 AM-2 
PM. Set-up at 6 AM. Take Exit #1 if 1- 
283, PA #441 North. Follow signs. Ad¬ 
mission $4. Tailgating $6 per space. 
Tables $10 in advance, $15 at the 
Hamfest. Call Steve Gobat KA3PDQ, 
(717) 938-6943 for table reservations. 

JUL11 

SUMMERVILLE, SC The Trident 
ARC will sponsor CHARLESTON II 
Summer HAMFEST/COMPUTER Ex¬ 
po at the Charleston Southern U. 
Fieldhouse, 1-26 (Exit 205) and US-78 
East, from 0800Z-1500Z. Set-up at 
0600Z. Wheelchair accessible. Free 
parking. There will be a True-Auction 
at 1400 hrs. Advance tickets $6 per 
family; $5 each at the gate. Tailgate 
$3. Pre-registered tables $10. Talk-in 
on 147.27-I-. 224.64- or 443.80+ Con¬ 
tact Chairman, Bubba Johnson 
N4CII, 5 Shoo Fly Cir„ Givhans SC 
29472; (803) 821-8100 recorder, or 
(803)871-7741. 


SPECIAL EVENT STATIONS 

JUN 6-7 

KEENE, NH Station KD1GJ will oper¬ 
ate at the Monadnock Region Hot Air 
Balloon Festival, from 1400Z-2300Z 
each day. Frequencies: Lower portion 
of General phone bands on 80,40 and 
20 meters; Novice subband on 10 me¬ 
ters. For QSL, send QSL with SASE to 
KD1GJ, 52 Manchester St, Keene 
NH 03431. 


PHILADELPHIA, PA The USS 
Olympia RAC will sponsor Station 
WA3BAT aboard the USS Olympia, in 
conjunction with the US Naval Acade¬ 
my (W3ADO. USS Yorktown 
(W4USN), USS Little Rock (W2PE), 
USS Pompanito (WA6BXV), and the 
USS Drum/Alabama (K4RQQ), from 
1400-2300 UTC, to commemorate the 
birthday of John Paul Jones, father of 
the American Navy. Frequencies: 
Phone-3.895, 7.245, 14.245, 21.365, 
28.365 (all +/- 5 kHz). For a certificate, 
send QSL and a 9 x 12 SASE to 
Olympia RAC, PO Box 928, 
Philadelphia PA 19105. 

JUN 13-14 

WARRENTON, VA The Fauquier 
ARA will operate Station K4LLQ at the 
US Army Communications-Eleotronics 
Command. Vint Hill Farms Station, 
Warrenton VA, during the Golden An¬ 
niversary celebration of this historic 
citadel of electronic warfare. “The 
Farm" was originally created as “Moni¬ 
toring Station No. 1" during WWII to 
intercept radio transmissions. K4LLQ 
will operate 1300Z-2200Z. Frequen¬ 
cies: SSB-7232. 14232, 21322, 28432 
kHz. CW contacts on request. Fre¬ 
quencies may move, depending on 
band conditions. QSL, SASE, or multi¬ 


color certificate (9x12 SASE and $3) 
to Fauquier ARA, 500 Hunton St, 
Warrenton VA 22186. 

CLINTON, lA The Clinton ARC will 
operate W0CS to commemorate the 
1st anniversary of Riverboat gambling 
out of the port of Clinton lA. The sta¬ 
tion will be aboard the Mississippi 
Belle II floating casino. Operation will 
be from 0900-2100 CDT both days, in 
the lower 50 kHz of the General phone 
sub bands; on 40. 20, and 15 in the 
Novice segment on 10 meters. Also, 
144.210+/- phone for EN41/EN42. 
QSL with #10 SASE to Darryi Pe¬ 
tersen KDOPY, 1344 400th Ave., 
Bryant lA 52727. 

JUN 14 

FT HAMILTON-BROOKLYN, NY The 

Kings County Rptr. Assn, will operate 
Station WA2ZWP from 1200Z-2400Z, 
at the base of the Varrazano Bridge, to 
celebrate the 167th anniversary of 
Fort Hamilton Army Post. Operations 
will be in the General and Novice 
phone bands around 28.343, 21.343, 
14.343, 7.243. For certificate, send 
QSL and SASE to Charles Quartans 
N2JZA, 2175 East 8th St., Brooklyn 
NY 11223. 

JUN 20-21 

JUNCTION, TX Pat Rose W50ZI will 
sponsor 1992 SMIRK Party Contest 
#17, from 0000 UTC June 20-2400 
UTC June 21. To obtain a copy of the 
official log sheet, send SASE to Pat 
Rose W50ZI, PO Box 393, Junction 
TX 76849 USA. Contest entries must 
be postmarked no later than 6 July 
1992 and sent to the W50ZI address. 

ALTOONA, PA The Horseshoe ARC 
will operate Station W3QZF from 
1300Z June 20-21OOZ June 21, to 
celebrate the 1992 US Cycling Feder¬ 
ation Olympic Road Trials and Nat’l 
Championships that will be held in 
Altoona. Frequencies: Lower portion 
of the General phone privileges on 
the 40-15 meter bands; and the lower 
portion of the 10m Novice phone 
sub band. QSL with SASE to HARC, 
PO Box 225, Hollidaysburg PA 
16648. 

JUN 27-28 

NORFOLK, VA The Tidewater ARC 
will operate Station W4NV 1600Z 
June 27-1800Z June 28, to commem¬ 
orate the establishment of the US 
Army's Fort Norfolk as an historic 
landmark. Operation will coincide with 
Field Day and will be In all bands 
80-10 meters, CW and phone, plus 
AO-13. For QSL, send QSL and SASE 
to Tidewater ARC W4NV, 1234 Uttle 
Bay Ave., Norfolk VA 23503. 

JUN 29-JUL 12 

NIAGARA-ON-THE-LAKE, ONT., 
CANADA The Niagara Peninsula 
ARC, Inc., will commemorate the Bi¬ 
centennial of John Graves Simcoe, 
First Lieutenant Governor of Upper 
Canada, Niagara-on-the-Lake, by op¬ 
erating Station XJ3S on 80 thru 10 
meters SSB, CW, and RTTY. For a 
special QSL card, send a QSL, SASE 
(USA funds and postage OK) to 
VE3VM, Niagara Peninsula ARC, PO 
Box 692, St Catharines, Ont, L2R 
6Y3, Canada. 
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Crystal Matching and 
Activity Tester 

The May 1992 “Circuits” column 
(page 64) has an error in the sche¬ 
matic. The 560 ohm resistor con¬ 
nected at one end to pin 3 of the 7400 
is shown connected to pin 1. This 
won't work! This register must be 
connected between pin 3 and pin 2 
of the 7400. 

Also, although not noted in this 
piece, both inputs of the two remain¬ 
ing gates should be connected to 
ground—the gates not used, in the 
remaining sections of the 7400. I 
should have mentioned this but I 
guess I sort of assumed everyone 
would know one can’t leave the gate 
inputs on unused gates hanging. 

J. Frank Brumbaugh KB4ZGC 
Bradenton FL 

The SAMI Transverter 

There are changes to the infor¬ 
mation in the “VLF Information 
Sources” section of the article 
“SAM 1 Transverter” in the April 
1992 issue (page 36). Since the first 
of the year (1992), both the Northern 
Observer and the Western Update 
have ceased publication. The infor¬ 
mation that would normally be in- 
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eluded in these publications will now 
be included in the Longwave Club of 
America’s monthly publication, the 
LOWDOWN. Their address is; The 
Longwave Club of America. 45 Wild- 
flower Rd., Levillown PA 19057. 

Due to the enlarged issues of the 
LOWDOWN, dues for the LWCA 
have increased to $18/year USA, 
$19 Canada (1st class), and $26 US 
funds airmail for overseas. 

I hope the above information will 
be of interest to your readers. 

Ken Cornell (ARS W2IMB) 
Point Pleasant Beach NJ 


The caption for Figure 5 in the 
above article in the April 1992 issue 
(page 22) contained an incorrect 
equation. If R is the local resistance 
and E is the voltage indicated by 
the DC voltmeter, then power = 
(0.707E)VR, NOT(0.707EVR. 

DXpedition Lessons from 
Peter I and Bouvet Islands 

The callsign of Roald Steen, the 
author of the above article in the 
May 1992 issue (page 46), is AJON/ 
LA8US. NOT AJ0N/LA6US. |Q 
1992 




HEIGHTS TOWER SYSTEMS 

Continued from page 44 

entertainment value the project will provide for 
your neighbors as they watch your antics on 
the tower. 

I found that the sections would go together 
easier if I used a tapered line-up pin, available 
from Rohn at big bucks or local hardware 
stores for much less. Oddly enough, I was told 
by ham tower dealers that they either did not 
know what this tapered pin was. or if they did 
know what it was they did not sell it and instead 
suggested the local hardware store. Why the 
big deal about this tool? It is one of Mr. Mur- 
ph/s Laws that all six holes on a tubular tow¬ 
er’s legs will never line up without divine inter¬ 
vention. No reflection on Heights here; this 
happens with them all. 

There are too many things that have to line 
up perfectly on top of a tower for it to work easi¬ 
ly with a slightly canted tower under assembly. 
We really appreciated Heights' use of captive 
nuts instead of nuts with separate lock wash¬ 
ers. One less piece of hardware to drop, right? 

I did quickly learn that before putting a captive 
nut on a bolt, the bolt must be clean. Any dirt 
on the bolt threads tends to sei 2 e the nut so it 
cannot be further tightened or removed. Now 
would be a good time to advise that you pre¬ 
acquire several spare bolts and nuts when 
starting the construction. Actually, I caused part 
of my own problem at first, since the first dirty 
. bolt I encountered was fouled with the joint 
compound I was using. I used an alumlnum-to- 
aluminum joint “grease" between section legs 
to prevent corrosion, improve conductivity, and 
facilitate future disassembly. These compounds 
contain finely ground aluminum powder In a 
lubricating base, and work fine until you get the 
compound between a bolt threads and a cap¬ 
tive nut. 

By now your new gleaming tower is up and 
ready for antennas. I'll leave that to other arti¬ 
cles. Just one last piece of information you now 
need to stay sane: All self-supporting towers, 
and especially long tall ones, will “wiggle.” If 
you get bothered by waves when on a boat, 
you may notice this effect more than others. 
The motion of the tower at the top is actually 
very slight, but will be definitely noticeable 
when you are up there. The tower is much 
stronger when it can wiggle with the wind a little 
instead of trying to stay rigid. It's funny; the 
tower looks shorter from the ground up than 
when you are on top looking down. Maybe this 
is a result of the tapered design? 

If you've done it right so far, you now have a 
marvelous tower to support your DX dreams, 
and which will make a great, neighbor-pleasing 
Christmas light display support. I've put up a 
lot of different towers over the years, and I am 
quite favorably impressed with the Heights 
product. Youcan’t go wrong with this company’s 
customer relations—I’ve never seen any¬ 
one friendlier or more cooperative than Drake 
Dimitry at Heights. Q 


Contact Mike Baker W8CM, at 306 Woodberry 
Lane. Lynchburg VA 24502. 


RF POWER 

TRANSISTORS AND ^UBES 



PARTIAL LISTING OF POPULAR TUBES AND Tl 


TRAHSISTOIIS MRF644 
CD2664A $24.00 MRF646 

ECG34a 3.40 MRF648 


MRF630 3.75 2SC2075 

THAMSISTOHS 2SC2094 
MRF641 19.95 I 2$C2097 


2.25 MHW SERIES CALL 

4.80 FECEJVmC TUBES 
1.95 6AN8A 13.95 

3.50 6A05 7.95 


3CX800A7 El 329. 
3CX1200A7EI 424. 
3CX1500A7EI 644. 
3CX3000A7EI 744. 


.UE; Two working 
Sf'lleK wofki'n'd daHlS.; 


dav (Postal add 5 davsl Minimum Order S20 
We preler to ship by UPS. We also otter Federal 
Express/Airborne/DHL'USPS'elc 

SHIPPING METHOD S CHARGES: 


MAIN ORDER LINE 619 - 744-0700 INFORMATION 

CUSTOMER SERV. 619 - 744-0750 TECHNICAL 

_ (10 a.m. -4 p.m. only) _ 

FAX 619 - 744-1943 FAX 



RF PRRTS 

1320 GRAND AVENUE #16 
SAN MARCOS, CA 92069 
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Qrp 


Number' 


I your Feedback card 


Michael Bryce 
2225 Mayfkiwet NW 
Massillon OH 44646 

VXO Operation for the 
Ryan Exciter 

Small crystal controller transmitters 
like the Ryan Communications exciter i 
described In the April Issue are great fun. 
Crystal control does have one drawback: 
You’re stuck on one frequency. 

At first I was working on a simple VFO 
for the Ryan exciter. After a few days on 
the bench, my simple VFO became 
rather complex. My Ryan exciter Is on 30 
meters, so the need to have a large 
amount of frequency swing seemed like 
overkill. A better, and perhaps even sim¬ 
pler, way to move around the 30 meter 
band was to swing the crystal’s frequen¬ 
cy: a VXO. 

The Ryan exciter’s oscillator will not al¬ 
low VXO operation as Is. I tried several 
different variable capacitors In series 
with the crystal and got lackluster results. 
So, I built a completely new and different 
oscillator on a small piece of perfboard. I 
really did not want to make major 
Changes to the Ryan exciter so I built a 
second board to contain the VXO. 

A VXO Oscillator 

The oscillator Is broadbanded, thanks 
to T1. A 2N5l7g will develop more than 
enough umph to drive the Ryan exciter. If 


Hi 


Jam help 


We are happy (o prowde Ham Help lislings Iree on 
a space available basis. To make our job easier and 
10 ensure lhal your listing Is correct, please type or 
print your request clearly, double spaced, on a lull (8 
l/!’x 11') sheet ol paper. Use upper- and lower-case 
loners where appropriate. Also, prim numbers care- 
lutly—a I. tor exaniple. can be misread as the tetters 
I or I. or even the number 7. You may also upload a 
hsling as E-mail to Sysop to the 73 BBS. 1603) 924- 
9343 dalabits.no panty. I slop M. Please remember 
to acknowledge responses to your requests. Thank 
you lor your cooperation. 

Wanted: Manual for a Kintel 321 Veil Caltorator 
lhal I can buy or copy Erv Sly WSTKJ. 1053 
Carrmo CabaSo. hspano CA 93444. 

CLOSED CAPTION CHALLENGE Wanted: In¬ 
structions on how to turn off the Closed-Caption 
Feature on a ZENITH SENTRY-2 Color Monitor. 
Model: J13Z4W. SfN: 121-23471074. This model 
wasn’t supposed to have the Closed Caption, but it 
was hidden away on an all-purpose Inlegraled-Cir- 
cull Chip and got turned on by mistake. ZENITH 

ney, 740 Belinda Ave., Barstow CA 92311. 

Wanted: Schematics or Instruction Manuals for: 
Model B24 Mini Products Beam Antenna. Model 
RK3 Mini Products Kit lor B24. Will pay lot reason¬ 
able copying and shipping costs.E/mer Roth 
NOBUC. I IS FStmbelh Drive. Aberdeen SO 57401. 

We recently started a new lun project—a photo 

atxjm of •Ratio Cals.' We are asking HarnsrSWlS 

all over the world to send us picluie(s) of their 
caifs) along with namels) and a short bio for each 
caL Names and caffs of all famdy members shotid 
be included. Janis Cameron VE7AAP and Garry 
Cameron VE7ACM. 3528 It in Ave.. Port Aberni 
BCV9Y4Y7. 

SOS from Russia. We are Ihe members of chil¬ 
dren’s radioclub "Signal", lounded In 1981 in 
Naberezhyne Chelny. We had a one valve 


Low Power Operation 

you don’t have a 2N5179. a metal case 
2N2222A will work fine, too. The output 
of Q1 goes to the broadbanded trans¬ 
former T1. The primary of T1 consists of 
20 turns of #26 enamel wire on an FT- 
37-43 core. The center tap is at 13 turns 
from the collector end of T1. The sec¬ 
ondary has four turns of #26 wound over 
the entire core. Don’t bunch this sec¬ 
ondary winding up on one end of the 
core; Instead, spread the turns over the 

The resistors on the output of T1 place 
a slight load on the oscillator. A 0.01 pF 
capacitor couples the output from the os¬ 
cillator into the Ryan exciter. 

You can use any variable capacitor for 
Cl as long as you don't go over 50 pF. 

Use a good quality capacitor lor Cl as 
you'll be running it back and forth 
through its range a great deal. A double 
bearing capacitor would be grand, but 
they are kind of hard to find. Check with 
KA7QJY Components (P.O. Box 7970, 
Jackson WY 83001) lor his list of vari¬ 
able capacitors. 

The crystal used for Ihe VXO should 
be a fundamenlal crystal In an HC-25/U 
holder with a parallel resonance of 20 or 
30 pF. Don’t get high tolerance c^slals, 
either. A tolerance of 0.01% is fine for 
the VXO. Crystals mounted in the FT-43 
holders don’t work well with VXO circuits. 

Making It Work 

There are two methods of getting the 


Number 17 on your Feedback card 


Your Bulletin Board 

Iranscewer UW30I. 

Now In Perestroyka’s lime. Ihe Slate has aban¬ 
doned us. Our old iransoeKier is broken. II the club 
won't work, they will take away out premise. 
Transceivers PA. ANT. and other equipment are not 
produced In Ihe USSR. We are in need ol Iransceiv- 
er PA and ANT. We oan’l make a Iranscehiei be- 

nence. The transceiver can be old but reliable. We 
can't pay for Ihe transceiver but win make you an 
honorary sponsor ol out dub. UZ4PZC 

Wanted; Schemabc. op. manual, insttuedon man¬ 

ual lor a Healhkil CW IraiBceiver model HW-16. al¬ 
so anything on the VFO for the same rig. I wi glad¬ 
ly pay any copy cost and postage. Lyle Coheen 
N7VUE. 4316 N. 34tti Drive. Phoennr AZ 85017. 
(602) 242-9490. 

Wanted: Information to repair a Wilson WE-800 

manual for Ihe WE-SOO, I would like to hear from 
you. Jell Harvey VEIBLL, 7 Birchdale Av.. Dart¬ 
mouth, NS CANADA B2X IE6. 

Wanted: Schematic and/or manual lor B & K 

model 1470 Precision Oscilloscope. I can copy and 

return same or will pay all cosis. Paul C Bernhardt 
WD4EBA. 5553 Jamaica Rd. Coco FL 32927. 

Wanted: Schematic and/or manual lot Regency 
model XL2000 VHF FM Transceiver. I can copy 
and return same or wri pay all costs. Raul C. Bern- 
hard! WD4EBA. 5553 Jamaica Rd.. Cocoa FL 
32927. 

Wanted: Donation Contrtrufois ol amateur radio 
equipment from associaied radk) sale. Yaesu USA 
Cerritos. CA radio sale any kind of HF. UHF. or VHF 
radk) equipment that can be used to homebrew 15 
meter band. Phone or CW Rec this reference to 
KAIWWC. WOM W6ASI, PA4. KKN3Q, N4PGJ 
amateur radio netsTNX FB. W2NSO/1. MacAdhur 

Herman Moore KAm.Y. 5230 Heston St.. Philadel¬ 

phia PA 19131. 
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oscillator to talk to the Ryan exciter. Ei¬ 
ther one will work, and both require 
some changes or additional circuitry to 
accomplish. 

The best method is to rework the crys¬ 
tal oscillator of the Ryan exciter to work 
with Ihe new oscillator. I tried to couple 
Ihe new oscillator into the base of the 
Ryan oscillator. This will work if you’re 
really into mllliwatting—I was only able to 
gel about 300 milliwatts from the exciter. 

To get lull exciter output, you’ll need to 
change some components In the Ryan 
osdllalor. The first step is to change the 
e20k resistor on the base of the oscillator 
Iransislor, 2N4124. to 10k. Remove the 
270 pF capacitor from the base of this 
transistor, too. These two changes make 
Ihe oscillator on Ihe Ryan exciter into a 
buffer/amplifier. You can still key the ex¬ 
citer as usual by grounding Ihe emitter of 
Ihe 2N4124. Connected this way, the 
output of our VXO, coupled to the base 
of Ihe 2N4124 on the Ryan exciter, will 
provide operation exactly like a crystal- 
controlled exciter. 

There Is one catch to running the VXO 
and Ryan exciter this way. You have to 
keep the external VXO running all the 
time. You key the Ryan exciter by 
grounding the emitter lead of Ihe 
2N4124. This normally keys the crystal 
oscillator. Since we've changed the oscil¬ 
lator into an amplifier, the external VXO 
must run continuously. There are two fix¬ 
es to this problem. First, just key the 
Ryan as usual, leave the VXO oscillator 
running all the time and remove power to 
it during receive. Or, you can short the 
key line on the Ryan exciter and key the 
VXO. To key Ihe VXO, you’ll need to add 
a keying transistor In series with the Vcc 
line. A simple 2N3905 will fit the bill here. 


I went a bit overboard and used a 
2N4037 to key the VXO. 

Since you may have to add the keying 
transistor to the VXO oscillator, you can 
then use a second method of coupling 
the output of the VXO into the Ryan ex¬ 
citer without swapping out parts. Simply 
couple the output of our VXO oscillator 
into the Ryan exciter, directly to the driv¬ 
er transistor. Add the VXO drive directly 
to the base of Ihe 2N5089 driver on the 
Ryan exciter. When you do this, you 
must key the VXO as the driver will am¬ 
plify whatever it sees and pass It to the 
final. You can key Ihe VXO oscillator and 
not have to mess with the Ryan exciter, 
except for one shielded cable from the 
VXO. 

Add a Buffer Amplifier 

Because you’ll not only have the ben¬ 
efit of the extra stage of buffering be¬ 
tween the VXO oscillator and the driver 
stage, you may want to add a small 
buffer amplifier. I have not tried this but it 
would not be a bad Idea. The schematic 
shows such a circuit taken directly from 
the QRP Handbook published by the AR- 
RL 

This is an easy project to build on perf¬ 
board. I didn’t make a PC board for it. 
Just keep the lead length short and di¬ 
rect Test each circuit before you start on 
the second one. Be sure you have the 
Ryan exciter running on a crystal before 
you start removing parts from its circuit 
board. Remember, when your soldering 
iron hits the PC board of the Ryan ex¬ 
citer, the warranty goes up in smoke. 

There you have it; VXO operation for 
the Ryan exciter. This will really bring out 
the QRP bug now that you are no longer 
rock-bound. n 


















Number18onyou 

Above & beyond 


VHF and Above Operation 


C. L Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake 
San Diego CA 92119. 

Microwave Circuits Designed 
From PUFF 

Last month we went into the appli¬ 
cation programs necessary to set up 
PUFF and get It running. I wanted to 
establish an easy path to get PUFF up 
and running (or the first time, com¬ 
pared to the start-up experiences both 
Kerry N6IZW and I encountered. After 
a little use this Is all elementary, but In 
the beginning It can be a little defeat¬ 
ing. 

In addition to basic design, I want to 
cover the leatures needed to complete 
the amplifier circuitry. This inciudes 
the positioning of feed resistors, by¬ 
pass capacitors and the actual loca¬ 
tion of the RFC feedlines to our 
stripline circuitry. The final product will 
cover the complete design for the de¬ 
vice N6I2W and I picked to use, an 
NEC04583 GaAsFET. The design was 
for 10 GHz operation. 

In the design as covered last month 
the stripllnes for both input and output 
networks were designed using the 
component sweep portion of PUFF. 
These parameters determine the ex¬ 
act dimensions for the stripPines at the 
frequency specified. At this point, the 
circuit has matching stubs on both in¬ 
put and output sthplines. as well as 
connections (in PUFF) to connector 1 
and 2 as shown on PUFF’S screen 
(FI). What is needed to make this a 
complete circuit is the DC feed RFCs' 
and bypass capacitors' connections, 
as well as the DC isolation capacitors 
on the Input/output of the amplifier. 

After all these items have been 
added, the final step is to add the 
ground foil covering most of the edge 
of the circuit board area. A note of 
caution: After the ground foil is added 
to the circuit artwork in (FI), do not 
run any plotting of parameters be¬ 
cause that can cause the program to 
hang or lock up your computer. I 
guess what is happening is that there 
are so many unrelated items in the art¬ 
work PUFF gets confused. The pro¬ 
gram will not hang when plotting pa¬ 
rameters with the RFC circuitry or by¬ 
pass capacitors added to the circuit. 
This can be quite useful for seeing if 
your added components have any ef¬ 
fect on the design. When you have 
completed your design, save the basic 
file before doing ground foil opera¬ 
tions. Then save the final ground foil 
circuit In a different file name for art¬ 
work output. That way. if any errors 
are encountered you can go back and 
use the previous file. 

Let's start with the RFC (RF choke) 
for the amplifier and cover how PUFF 
operates with RF chokes. We found a 
small error in the length of the RFC 
when specifying a 90 degree (quarter 
wavelength) long RFC. The program 
gave you a 90 degree RFC but its final 
length was not 90 degrees but actually 
something shorter. (The irregularity we 
noticed was that PUFF calculated the 
90 degree line OK but when we 
placed it on the PC board it was posi¬ 
tioned from the center of the stripline 


to the center of the connecting pad for 
DC bias. This made the actual length 
of this RFC something less that 90 de¬ 
grees in actual artwork generation.) 

The remedy for this problem is to 
make the RFC longer by half the width 
In electrical degrees of both the 
stripline and the connecting pad width. 
This would be an actual length of 
about 120 electrical degrees, making 
the actual RFC length much closer to 
a quarter wavelength long and a better 
RFC. Both short and normal RFC 
functioned quite well in actual use, the 
longer (pure 90 degrees) acting slight¬ 
ly better. 

A stripline 90 degrees long at our 
frequency of interest is the same as a 
quarter wavelength of transmission 
line and presents a high Impedance to 
the RF frequency. We make the resis¬ 
tance of this line in PUFF 140 ohms 
and it functions well as an RFC. 

A new pari is added to the parts list 
which is a t-line of zero ohms 
impedance and 1 mm wide. This gives 
a space in which to place the input 
and output coupling capacitors on the 
stripline. To put these in the circuit, go 
to the end of the circuit and erase the 
connection to the connector by doing 
a “shift #■ (either a 1 or 2) for the input 
or output connection. Then place the 
break on the stripline ends lor our ca¬ 
pacitor and reconnect the other end to 
the I/O connectors. 

Placing the RFC on the board can 
require a little juggling. If you want the 
RFC to be at the input or output of the 
stripline ifs no problem, but usually we 
want them placed somewhere mid-po- 
sltion on the stripline. To do this we 
have to reassign a fractional value for 
our Input or output stripline and con¬ 
struct it back together with the frac¬ 
tional components equal to the original 
single part. In this way we can now go 
to any of the transitions between parts 
and place an RFC at those junctions. 
This Involves lots of juggling, but it's 
not bad at all compared to making art¬ 
work on a CAD system with all its 
complexities. 

At the bottom of the RFC t-line we 
can again connect striplines left and 
right for the DC bias feeds and bypass 
capacitors to ground. Don't forget to 
use another zero ohm 1mm break In 
the DC capacitor coupling point, the 
same as In the Input output circuitry 
description for the coupling capacitor. 

When all this is done you can define 
another short section of transmission 
line to be used In making the ground 
perimeter and bypass capacitor 
grounding terminations. This part of 
the circuit should be done on a copy of 
your near final circuitry. As I stated 
earlier, if you attempt a plot your com¬ 
puter will hang up and that will be that. 
Save copies and use them and if you 
encounter problems as the design pro¬ 
gresses; you can always retreat back 
to the previous saved copy, saving 
you from any error. 

10 GHz Amplifier Applications 
The first project use of the ampli¬ 
fiers constructed to test the perform¬ 
ance of PUFF and actual operation 
compared quite well. Kerry N6IZW 
constructed and tested a unique an¬ 


tenna system to serve as a microwave 
repeater for both SSB and WBFM at 
10 GHz. Preliminary tests show that 
this system worked quite well and 
proved the reliability of the amplifier 
design to be used in our 10 GHz re¬ 
peater. 

First, a little about the “repeater.' 
This repeater is not standard in that it 
consists of only an amplifier and two 
antennas. The design for this system 
was the inspiration of Kerry N6IZW 
who has worked at this method by first 
demonstrating it on a spectrum ana¬ 
lyzer on his workbench. Bench tests 
showed that about 60 to 80 dB of iso¬ 
lation could be obtained between two 
Omni slot antennas for 10 GHz placed 
on opposite ends of an eight-foot sec¬ 
tion of standard waveguide. One an¬ 
tenna is pointing upwards and the oth¬ 
er antenna Is pointed downwards. At 
one antenna an amplifier with SO to 60 
dB of gain Is inserted between the two 
slot antennas separated by the wave¬ 
guide section. See Figure 1 for details. 

The amplifier consists of four each 
of the amplifiers that we designed and 
built using the PUFF program. The de¬ 
vices we used were the same NEC- 
04583 GaAsFET devices as shown in 
the examples (10 dB per stage and 
about a 1-2 dB noise figure, hopeful¬ 
ly—we haven’t measured them yet). 
The amplifiers that we constructed 
worked well and reflect very well on 
the PUFF design program. Measured 
results compared quite closely to 
PUFFS prediction of 11 dB per stage. 
Kerry was able to obtain about 18 dB 
of gain per stage with custom adjust¬ 
ments with very small copper 
“snowflakes.” These were attached to 
a toothpick and used to position the 
copper pieces (about 25 to 50 thou¬ 
sandths square) on the printed circuit 
board to tune the amplifier for maxi¬ 
mum gain. At the 18 dB gain level the 
amplifier started to break into oscilla¬ 
tions and was very unstable. Reducing 
the single stage gain to the 10—12 dB 
limits allowed the stable design need¬ 
ed to facilitate packaging It Into a 
housing. 

The amplifiers Kerry constructed 
were wrapped on the edges with 1/2- 
inch-wide, 0.025-inch-thick copper 
flashing to form the case sides, and 
very short grounding for the amplifier 
edge ground connections. Copper 
sheeting about 0.008 inch thick was 
used to form a case cover. The ground 
foil side of the amplifier formed the 
bottom of the amplifier. Both sides of 
the printed circuit board ground foil 
were soldered to the copper (lashing 
and form a very solid case for the PC 
board, as well as for 
feed-through capaci¬ 
tors for power and 
the coaxial connec- 

Let's get back 
the 10 GHz repeater 
concept. The ampli¬ 
fiers just described 
were connected in 
tandem—that’s four 
amplifiers 
providing about 40 
dB of gain. The final, 
fifth amplifier, a 
broadband commer¬ 
cial unit capable of 
another 10 to 15 dB 
of gain 

mum of -1-20 dB out¬ 
put, was used to 
drive the output omni¬ 



system for a NEC-04583 GaAsFET 
amplifier. 

directional antenna. The total stack of 
amplifiers provided gain slightly better 
than 65 dB. 

The System Test 

Testing the system proved quite in¬ 
teresting and was planned for our an¬ 
nual Christmas party and white ele¬ 
phant gift giving session. The test: i 
held aloft the antenna structure which 
was mounted on a 10-foot section of 2 
X 4. Don WD6FWE operated the 12- 
volt battery feeding the amplifier re¬ 
peater. Kerry set up a low power 
transceiver operating at 10.368 GHz, 
using a 10 dB horn antenna pointing 
out of his garage. Ed W60YJ operat¬ 
ed portable and moved a couple of 
houses away and pointed his small 
horn in the 90 degree path offset from 
Kerry’s transmitter beam. 

They communicated with just barely 
marginal signals received on both 
ends of this short low power test path, 
about S-1 to S-2 signals. Then the 
battery power was turned on to the 10 
GHz amplifier repeater for a test. Both 
Kerry's and Ed's rigs were In direct 
sight of the repeater antenna and out 
of sight of each other. With the power 
on the repeater, Kerry reported an im¬ 
provement in Ed W60YJ's signal. As 
a matter of fact, the improvement was 
(our S-units on Kerry's HT, Ed report¬ 
ed about the same improvement on 
Kerry’s transmission. The repeater 
worked quite well on its maiden flight. 

Power to the amplifier repeater was 
interrupted several times to confirm 
operation through the amplifier (not at¬ 
tributed to other sources). Each time 
power was interrupted signals 
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Figure 2. 5760 MHz amplifier design. 
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Tied sucn a project instead ot using 
crossband type repeater similar to 
3ny of the satellite systems (transla- 
s) used before. Welt, if this method 
oves out with further testing and 
jch greater distances involved, we 
II lilt the veil of 10 GHz communica- 
lions obstacles such as small hilltops 
and such. A further benefit is that both 
wideband FM and SSB will both work 
this type of amplifier repeater as It 
dealing with bulk frequency Input 
tput and not mode of transmission, 
equency will be limited to amateur 
nd transmission of course by the 
dition of suitable filters to remove 
j possibility of repeating out-of-band 
nsmitters. I will keep you informed 
I this system. This is 
experimentation that 


quency you inieno lo use so ii ca 
set up properly. In Ken’s case 
wanted 10 GHz operation on 11 
GHz SSB with a 144 MHz transci 
The crystal frequency he selected 
94.666666 MHz to operate the I 
oscillator on the 108th harmoni 
10224 MHz. That's 10368 MHz 
144 MHz (IF) = 10224. This will 
Just line, but with the IF system 
ating on 144 MHz I suspect that 
is no room for error on other st 
frequently used for 10368 MHz 
system is capable of upwards fre 
cy swing but not downwards. If 
are detected on communication 
stations in question will have to 
up in frequency to accommodate 


cert with each other In the tandem ap¬ 
proach needed for the direct-feed an¬ 
tenna that Kerry N6IZW constructed 
and tested. Some of the early ampli¬ 
fiers were coupled with directional 
couplers to help stabilize the amplifier 
string. It remains to be seen if this re¬ 
peater concept proves to be of greater 
benefit. The repeater functioned, but 
better yet it proved the individual am- 
pllfiers constructed with the PUFF pro¬ 
gram. I can't rave on enough about 
this program—the more I use It the 
more It delivers high quality perform¬ 
ance. 

I will provide artwork for the test am¬ 
plifiers we constructed for the 5.6 GHz 
and the 10,368 GHz bands for your 
consideration. These are tried and 
tested amplifiers, and are shown in 
Figures 2 and 3 respectively. Please 
be aware that there might be some 
aberrations to the artwork due to pho¬ 
tograph reproduction and printing ir¬ 
regularities making the final dImen- 
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Figure 3. 10.368 GHz amplifier design. 


Jree 1-800-666-0908 

PRICING AND ORDERS ONLY 


KENWOOD 


r and this made adjusting the 
bricks filter a lot more difficult. With an 
analyzer most bricks can be adjusted 
In about an hour or less in most cases. 

The 144 MHz IF will work well: I just 
wanted to point out a possible weak 
link in frequency shift. I use a local os¬ 
cillator frequency of 10223 MHz, one 
MHz lower in frequency that the above 
example. This makes an IF frequency 
of 145 MHz, giving maximum frequen¬ 
cy adjustment possible on the IF to 
correct for any error encountered. In 
this case the crystal frequency for a 
Frequency West brick was selected to 
be 100.2254902 MHz times a multiple 
of the 102nd harmonic to equal 10223 
MHz. We find this system to work 
quite well at this multiple and IF fre¬ 
quency arrangement. 

A further benefit is that crystals over 
long periods of time age downward in 
frequency. I have a crystal that Is 
about three years old and will no 
longer oscillate in the Frequency West 
bricks circuitry at its stated frequency. 

I have to reset the crystal 2.5 kHz low 
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21 GARFIELD STREET. NEWINGTOf^. CT 06111 
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I received a letter from Ken Stovaf accordingly to T 

K2MPD on adjusting a Frequency know where your local oscillator fre- 

West brick oscillator to the amateur quency is, an IF correction will put you 

portion of the band. Well, that’s no back on the proper RF frequency. This 

problem and I can do it lor you as long method will work well as long as you 


circuit to work with on 
frequency ciystals at 
100.2254902 MHz 
(10223 MHz LO out¬ 
put). For this applica¬ 
tion. the crystal must 
be on frequency and 
can't have accuracy 
problems. More on 


swer your questions 
regarding microwave 
or other related ques¬ 
tions. For a prompt 



only $89 

SEE THE SPACE SHUTTLE VIDEO 

Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Satcom F2-R transponder 13. Others may be retrans¬ 
mitting weather radar during significant storms. If it is 
being done in your area on 70 CM - check page 413 in 
the 91-92 ARRL Repeater Directory or call us, ATV re¬ 
peaters are springing up all over - all you need is one of 
the TVC-4G ATV 420-450 MHz downconveters, add any 
TV set to ch 2, 3 or 4 and a 70 CM antenna. We also 
have downconverters and antennas for the 900 and 
1200 MHz amateur bands. In fact we are your one stop 
for all your ATV needs and info. Hams, call for our 
complete ATV catalog - antennas, transceivers, amplifi- 
ers. We ship most items within 24 hours after you call. 
(818) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS Tom (W60RG) I 

2S22-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS) 
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Amie Johnson N1BAC 
43 Old Homestead Hwy 
N. Swamey NH 03431 

Boy, is it great being in the Space 
Age! And just think, the amateurs of 
the wortd have a chance to make con¬ 
tact with amateurs in space on the Mir 
orbiting platform, and afso during the 
space shuttte ftights of the U.S., both 
using the 2 meter downtink frequency 
of 145.550 MHz. 

The primary difference between the 
two operating procedures is that Mir 
uses simptex on 145.55 for its voice 
and packet communications and the 
space shuttle will use duplex operation 
for voice communication, earth-bound 
users uplinking on either 144.91, 95, 
or 97, and receiving on 145.55. 

You might ask, why am I bringing up 
this subject in this column? One rea¬ 
son, and maybe the primary one. is 
that I was one of the ones lucky 
enough to have had voice contact with 
the space shuttle Atlantis (STS-45) 
when it orbited the earth in March and 
April. The QSO was very short, if you 
could even call it a OSO, but I was 
able to listen in on a few of its sched¬ 
uled contacts with schools and other 
organizations as it passed over the 
northeastern part of the United States. 

I have also made contact with Mir's 
packet personal message system to 
leave a message for 73's fearless 
managing editor, Bill Brown WBSELK, 
using only a handie-talkie for power 
feeding a quarter-wave ground plane 
made out of a coat hanger with hi-loss 
feedline. Not the most efficient way of 
making the contact, but it worked. 
Don't put down the power of a handie- 
talkie and home-brew antennas! I'm 
sorry that Bill did not get the message 
(room had to be made for newer mes¬ 
sages) before he made contact him¬ 
self. I have even heard of hams using 
Mir as a digipeater to make more dis¬ 
tant contacts on packet. Of course it is 
only as good as both stations being 
able to SEE Mir at the same time, and 
that time is very limited, of course. 

Secondly. I bring the subject up to 
highlight how small our world really is. 
These orbiting platforms circle the 
earth every 90 minutes or so, derid¬ 
ing on the orbit attitude, and every or- 
bit covers a slightly different path over 
the surface. Everyone with a radio ca¬ 
pable of receiving 145.55 MHz has a 
chance to at least hear these ama¬ 
teurs in space. 

And lastly, to again highlight that the 
non-military space shuttle communica¬ 
tions are rebroadcast on amateur ra¬ 
dio frequencies. This service is prodd¬ 
ed by several organizations in the 
United States. I am most familiar with 
the WA3NAN rebroadcasts from the 
Goddard Space Flight Center in 
Greenbelt, Maryland, because I listen 
to them when I can. / am not attempt¬ 


ing to slight any of the other rebroad¬ 
casters. I just hope that ALL people 
have a chance to hear just how much 
scientific data is being gathered on 
these missions and that even though 
these missions are very expensive, 
you and I may have a chance to bene- 
Tit from this knowledge in the future. 

—AmIe N1BAC 

Roundup 

Japan From the JARL News: 
JARL's General Assembly is sched¬ 
uled for May 24th at Ise City in Mie 
Prefecture (JA2 area). This will be one 
of the JARL's most important annual 
meetings Inasmuch as it is the lime 
when the budget will be discussed and 
decided upon by members gathered 
throughout Japan. Additionally, vari¬ 
ous programs and activities for the 
year will likewise be outlined and 
scheduled. 

The event will be a first for Ise City, 
famed for its historic Ise Shrine and 
Toba, reputed for cultured pearls. 
Hence it is of no surprise to learn that 
the Assembly has come to be known 
as the “Pearl Assembly’ and the de¬ 
sign of the symbol mark depicts none 
other than a young lady pearl diver. 

Following are some of the events 
scheduled: operation of a special sta¬ 
tion with a commemorative callsign 
•JA2RL' will go on the air to make 
known the existence of the meeting; a 
display of the newest amateur radio 
equipment by the Japan Amateur Ra¬ 
dio Industries Association (JAIA); junk 
market and a number of other attrac¬ 
tions that are In the planning stages. 

Ham Fair '92 

This year's Ham Fair '92 has all the 
earmarks of being a G-R-E-A-T Fair! 
We urge you therefore to mark the 
dales August 21 to 23 on your calen¬ 
dar. It will, as in previous years, be 
held in the New Hall of the Tokyo In¬ 
ternational Trade Center In Harumi, 
and it is reputed to be the largest 
show of this kind. 

Last year the event attracted as 
many as 60,000 visitors, including visi¬ 
tors from no less than 17 foreign coun¬ 
tries. We hope lor many more this 
year. The catch phrase lor this year is: 
“Land of Amateurs,* with “Rediscover 
the Pleasures of Ham Radio* as the 


Secretary General of ARI Visits 
JARL 

Mr. Mario Ambocci I2MQP. Secre¬ 
tary General of Italian Amateur Radio 
League (Associazione Radioamatori 
Italiani. ARI), who participated in the 
operation ol ZA1A in Albania at the 
time of its opening last September, 
visited the JARL office in Sugamo, 
Tokyo, in the latter half of January 
1992. 

A special plaque symbolizing friend¬ 


ship between ARI and JARL was per¬ 
sonally handed over to JARL's Secre¬ 
tary General, Mr. M. Kumagai 
JJ1WUC, who expressed appreciation 
at this thoughtful gesture. Later, under 
the guidance of Mr. Arisaka JAIHQG, 
Mr. Ambocci was shown around the 
exhibition room and the JAS-lb (FO- 
20) control room. Mr. Ambocci operat¬ 
ed A21A with Mr. Arisaka when they 
were both in Albania last year. 

Scotland From John “Paddy’ 
McGilt. Continuing information from 
the Scottish Tourist Board (Radio Am¬ 
ateur) Expedition Group, June 20/21; 
GB8GC, Glamis Castle, Angus. A 
Royal Residence since 1372, family 
home of the Earls ol Strathmore and 
Kinghorne. {Check the May issue for 
frequencies and times. Otherwise, 
download the whole thing from the 73 
BBS.—Amie] 

Switzerland From the International 
Telecommunication Union (ITU) Press 
Release: The World Administrative 
Radio Conference (WARC 92), which 
was meeting lor a little over four 
weeks at Torremolinos, Spain, closed 
with the signature ol the Final Acts in 
the night of March 3. 1992. The Con¬ 
ference was attended by more that 
1,400 delegates from 127 countries ol 
the ITU's 166 Members and by ob¬ 
servers from 31 international and re¬ 


gional organizations. 

HF (Short-wave Broadcasting) Ad¬ 
ditional frequencies were allocated on 
a worldwide basis, subject to planning, 
reserved lor single-sideband emis¬ 
sions and will become available for 
broadcasting on 1 April 2007 (shared 
usage). In respect ol single-sideband 
techniques, a Recommendation on the 
introduction of SSB was agreed. The 
Recommendation invites the ITU Ad¬ 
ministrative Council to place on the 
agenda of the next WARC the request 
of WARC 92 to consider the possibility 
of advancing by as much as possible 
the date ol 31 December 2015 for the 
general introduction of SSB and the 
cessation of double-sideband in all 
bands. The Recommendation recalls 
that some administrations have rec¬ 
ommended advancing the date by up 
to 10 years. [This only impacts HF 
Commercial Broadcasting interests, 
but would knock down the carriers ol 
double-sideband on shared frequen¬ 
cies.—Amie) 

Amateur Service Given the fact that 
no spectrum was freed by WARC 92 
In the 7 MHz band, a further worldwide 
allocation to the amateur service in 
this band was not considered possi¬ 
ble. A Recommendation (COM4/C) 
was therefore adopted inviting a future 
WARC to consider the possibility of 
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• IC-12GAT 1.2 GHZ HT $324.00 

• IC-R1 WIDEBAND RECEIVER $519.00 

• IC-R100 WIDEBAND RECEIVER $599.00 

• IC-735 ALL MODE HE TRANSCEIVER $899.00 

• IC-725 ALL MODE HF TRANSCEIVER $799.00 

• IC-3SAT 220 MHZ HT $319.00 

• IC-726 ALL MODE HF TRANSCEIVER $1089.00 


1000 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
Call us at (408) 998-5900 

Since 1933 
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NOW YOU CAN 
AfFORDTHEBESri 

Engineered for the Ham. the finest In Crank-Up. 
Free-Standing or Guveo Towers Is from TrI-Ex. For 
over 30 years, the INDUSTRY standard-backed with 
Defense and Aerospace technology. 


MW SERIES 

Self-supporting when 
attache at first section - 
will hold normal Tri-Band 
beam; 25', 33’. 50'. and 
65' heights. 

W SERIES 

Aerodynamic 
tower designed 
to hold 9 sq. ft in 
a 50 MPH wind at 36' and 


LM SERIES 

'W brace motorized 
tower. Holds large 
antenna loads. Models at 
3T, 54'. and 70' heights. 

TM SERIES 

Tubular construction for 
larger antenna loads at 

70' on'anH irY1' hainhtc 



TOWER CORPORATION T. 

Quality Structures since 1954 


aligning the allocations to the amateur 
and broadcasting services around 7 
MHz so as to provide a worldwide allo¬ 
cation. [It looks like we live with the 
shared use of the 40 meter band lor at 
least another 23 YEARS (the hext 
WARC is scheduled lor 31 December 
2015).—Amie] 

Wind Profiler Radars Furthermore, 
a Recommendatioh (GT-PLEN/A) con¬ 
cerning the study, by the CCIR, of the 
characteristics and requirements of 
virind profiler radars was approved with 
a view to allocating appropriate fre¬ 
quency bands around 50, 400, 1,000 
MHz. Wind profiler radars are used by 
meteorological services to measure 
virind direction and speed as a function 
of the altitude. The information is vital 
tor the safety of air navigation, particu¬ 
larly at the time of landing; the ab¬ 
sence of such information might have 
had an impact on several aircraft 
crashes In the past. The Recommen¬ 
dation also Invites the ITU Administra¬ 
tive Council to include on the agenda 
of a future WARC the question of ap¬ 
propriate frequency allocations for the 
operational use of wind profiler radars. 
[In the United States, even though the 
wind profiler system has been tested 
around 400 MHz, the FCC has already 
taken the ‘bull by the horns' and has 
decided to use 449.0 MHz +/- ? MHz 
or so, as the frequency spectrum to 
use, thus impacting our use of ama¬ 
teur repeaters in the same shared 
spectrum. At the moment it is only in 
certain areas, BUT, what will happen 
in the future? Are the U.S. hams los¬ 
ing more spectrum without replace¬ 
ment frequencies? Maybe sot—Amie] 

Belarus From a letter from Dr. 
Valery Pristavko UC2AAA-. "Buy A 
Piece Of The Rock?’ was one of the 
topics related by "Larry” in his letter to 
Wayne. He enclosed a few photos tak¬ 
en by him on a visit to Snake Island in 
the Black Sea (N45-15.38, E30-12.3). 
One day while Larry was there the 
Commandante of the Island remarked, 
"I was told that you guys are willing to 
buy this isle. Do it, PLEASEI" [In Ihe 
pictures you can see that the island 
does have a very unique anienna 
farm!—Amie] 

Larry asks that we mention an inde¬ 
pendent QSL Bureau for the ex-USSR 
with no charges for incoming mail. It is 


"QSL CHERNOBYL, Box 17, 220012 
Minsk, BELARUS." 

[A little sidelight from the letter Larry 
remarks that his correspondence with 
Wayne many years ago was noted by 
the members of the KGB and he had a 
chance to know the KGB's opinion of 
Wayne. Larry was told, “He is a fine 
example of a young American Capital¬ 
ist, willing to expand its empire.' Does 
that sound like Wayne?—Amie] 

BULGARIA 

Milen Postadshieff LZ2MP 
PO. Box 237 
7000Russe 
Bulgaria 

Packet: LZ2MP @ HB9AK.CHE.EU 
LZ2MP # DKICENUOMTV.DEU.EU 

First, thanks for the replies from 
some of the 73 readers, which Includ¬ 
ed KC1YR, KB8AOB, N5VGC, 
WA8FLF, and G0NEE. Based on the 
feedback of a questionnaire, I am pro¬ 
viding some background on ham radio 
In Bulgaria for this Issue and will pro¬ 
vide some information on the digital 
modes in Bulgaria In the future. 

Ham Radio in Bulgaria 

To understand the ham radio activi¬ 
ty from Bulgaria better, one has to 
bear in mind that the average salary 
for one month is about $50US. That is 
why most of the private stations here 
are running home-brew setups. Ac¬ 
cording to the last LZ callbook, there 
are about 1,200 ham radio stations in 
Bulgaria, but I think about 400 of them 
may have working SSB/CW equip- 
menL For example, here in Russe, the 
fourth largest LZ city with about 
300,000 inhabitants, there are about 
30 ham radio stations listed. But only 
seven or eight of them have working 
equipment and are active. Also, there 
are only two 2 meter FM setups. 
Therefore, the ham activity from here 
is concentrated in the LZ Radio Clubs. 

You can recognize these clubs from 
their three-letter suffix calls starting 
with a “K” for club, e.g. LZ2KIM. Most 
of the clubs are so-called “city clubs” 
where all local hams are united. There 
are also ham radio clubs at some 
schools, universities, factories, etc.. 
Depending on the main Interest of the 
members, some of the clubs are con¬ 
test, fox hunting, digital modes, etc. 




oriented. Sponsored by factories, 
companies, universities and schools, 
during the last 10 years almost all 
clubs managed to obtain factory-built 
equipment. Most of the transceivers 
are Kenwood TS-830s and the com¬ 
puters are Apple II compatibles. So 
the main reason that ham radio activi¬ 
ty Is concentrated in the radio clubs Is 
that almost all of them are well 
equipped compared to private sta¬ 
tions. Another reason the ham radio 
activity Is concentrated at the clubs Is 
that they are manned by paid station 
managers. 

Licenses 

In Bulgaria, amateur radio activity 
Is governed by the Ministry of Commu¬ 
nications. There are three levels of 
amateur licenses, called respectively 

C, B, and A. The licenses for C level 
are Issued by the local radio club. All 
C license holders can operate with up 
to 50 watts Input on 80, 40, and 2 
meters and above. The licenses for B 
and A level are Issued by the Ministry 
of Communications. Holders of B li¬ 
censes may operate all bands with up 
to 250 watts while all A licenses hold¬ 
ers may do that running up to 1 kW in¬ 
put. 

The examinations for all licenses 
cover four main areas: some 
L2/ITU/IARU rules and regulations, ra¬ 
dio theory, on-the-air operating skills 
and an optional Morse code test. The 

only restriction for the no-code license 

Is that holders are not allowed to oper¬ 

ate CW. After passing the exams and 
getting the license, one may apply for 

permission to install a private station 

and get a callsign. There are lots of 
hams who have passed the exams but 
are not able to build or buy equipment, 
so they are allowed to operate from 
any club station using the club call- 
sign. All club stations have three-letter 
suffixes against the two-letter suffix of 
the private stations. All stations with 
odd numbers in the prefix are located 
in the southern part of Bulgaria and 
even numbers are in the northern part 
The only exception are some contest 
callsigns with one letter in the suffix 
only. 

One last item for this issue: The LZ 
DX Contest will be held on the first 
Sunday In September, from 0000 to 
2400 UTC. It will be CW only on 3510- 
3560, 7000-7040, 14000-14060, 
21000-21080, and 28000-28100 kHz. 
Logs should be sent to Central Radio 
Club. PO Box 830, Sofia 1000, Bulgar¬ 
ia. [Further information may be ob¬ 
tained on the LZDX Contest and other 
Awards on the 73 BBS.—Arnie] 73 de 
Mllen LZ2MP. 

ISRAEL 

Ron Gang 4X1MK 
Kibbutz Urim 

D. N. Hanagev 85530 
Israei 

Packet: 4X1MK @ 4X4SV.iSR.EUI 
Code-Free Comes to Israel 

The Israel Ministry of Communica¬ 
tions has announced the Inception of a 
new license category. Called the Tech¬ 


nical Class, there is no Morse require- 

An excerpt (freely translated here) 
from a memorandum circulated by the 
Ministry of Communications clearty ex¬ 
plains why this new license class has 
been Introduced: “In light of the fact 
that In the European countries and 
even in the United States a new li¬ 
cense grade (Technical Class) has 
been Implemented, In which there is no 
demand to be examined in Morse 
(transmitting and receiving), the repre¬ 
sentatives of the Israel Amateur Radio 
Club (lARC) requested the establish¬ 
ment of a similar license class In the 
State of Israel as well." 

The technical examination is the 
same as the Grade “B* (General) test, 
plus additional questions dealing with 
new technologies. Thus, instead of 
Morse proficiency, the examinee will 
have to demonstrate some knowledge 
of digital communications, computer 
structure, operation and interfacing, 
satellite communications, and orbiting 
mechanics. 

The Technical Class licensee will 
have the same privileges as the Grade 
“B" (General) holder on the frequen¬ 
cies above 30 MHz. The first examina¬ 
tions should be held In April 1992, and 
It still remains to be seen what new 
callsign prefix will be assigned to the 
■Techs.” 

As in other countries, a debate on 
the no-code has gone on both over the 
airwaves and on the pages of HaGal. 
the magazine of the lARC. Although 
some hams will continue to strongly 
express their opinions on the subject, 
the matter has been practically settled. 
But now those poor souls who claimed 
that Morse was an insurmountable bar¬ 
rier to their gaining a ham license have 
no further excusel 

Last time, I reported on the autho¬ 
rizations of autopatches for emergency 
use only for contacting police, firefight¬ 
ers, and ambulance sen/ices. Now. the 
Ministry has stated that it intends in the 
future to allow full autopatching, but for 
Grade ‘A* (Advanced-Extra) license 
holders alone. You may recall that only 
Grade "A's are permitted to use phone 
patches in their stations. 

In the same circular, the Ministry of 
Communications said that they have 
invited a representative of the lARC to 
participate In their deliberations to de¬ 
cide the Israeli position with regard to 
frequency allocations in the Wortd Ad¬ 
ministrative Radio Conference (WARC 
92) coming up this year. The Ministry 
representatives have stated in the past 
that the Israeli delegation to WARC 92 
will act favourably to protect amateur 
radio interests. 

There is talk of widening the amateur 
allocation on the 6 meter band, which 
Is presently here a mere sliver from 
50.100 to 50.150 MHz, and at present 
for the Grade “A”s alone. Policy on this 
matter will be set in deliberations with 
the lARC and the government agen¬ 
cies that are the primary users of this 
part of the spectrum. In the meantime. 

6 meter DXers worldwide should keep 
an ear open for 4X1 IF on the frequen¬ 
cy noted previously. Q 


MULTIPLE REPEATER - UNK - REMOTE BASE 
CONTROLLER 

Finally a conlroller that has solved coniroland audio InlerconnecI problems belween 
multiple radios. Yourradio syslem can grow lo mulliplesiles and sirelch tor hundreds 
of miles - and yel any radio can be fully controlled from any designated Input. 
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MichaelJ. GeierKBWM 
do 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

Playing the Numbers 

It seems as if. every time you turn 
around, more and more devices are go¬ 
ing digital. By now. we hams are very 
used to frequency synthesizers, memo¬ 
ries and digital control ol transceivers. 
But are our rigs truly “dlgitar? 

Nope. Our radios are really not much 
different inside than tube rigs ol 25 years 
ago! Oh sure, the frequency generation 
scheme is quite different, but the signal 
chain, from antenna to speaker, is much 
the same as it always was: a front end, 
mixer, IFs, detector and audio amp. So 
what’s wrong with that? 

Nothing, really. But certain very impor¬ 
tant receiver characteristics, such as 
selectivity, are limited by the basic 
nature of analog circuitry. There are 


The Tech Answer Man 

then reconstitute it back to its original 
analog form. The best part is that no 
quality need be lost during the journey. 
Let's take a look at the basics of digital 
technology. When we're done, we’ll ex¬ 
plore how it might affect ham radio in the 
years to come. 

No Free Lunch 

Analog audio consists of a continuous, 
changing voltage which follows the origi¬ 
nal sound pressure waves from whence 
it came. Any unintentional change to 
that wavering voltage constitutes distor¬ 
tion. Such change can result from noise, 
circuit imperfections, QRM, etc. 

Digital data consists of sets of num¬ 
bers represented by electrical ‘ons* and 
'offs.' Having only two states, the data is 
easily recovered after passing through 
noisy, distorted channels. After all, the 
noise would have to be pretty bad be¬ 
fore you might mistake an *on' for an 
*ofr! The small distortions which would 


duce the penalty, though, and we'll look 
at them a little bit later. 

All Right, Break It Up 

So how do you digitize an analog sig¬ 
nal? It's really not that hard. You simply 
measure the voltage at discrete mo¬ 
ments and turn those measurements in¬ 
to digital data. It's kind of like using a 
digital voltmeter real last. The result is a 
series of ‘samples,* each of which tells 
you what the analog signal's voltage 
was when you took the measurement. 
Ah. but what about changes which occur 
between measurements? That's not a 
trivial matter and is, in fact central to the 
whole concept ol sampling. 

Ny Who? 

There was a fellow named Nyquist, 
and his theory claimed that a signal 
could be fully described by taking only 
two measurements per cycle. Thus, in 
order to properly digitize a signal, the 
sampling frequency (how often the mea¬ 
surements are made) should be twice 
the maximum frequency present in the 
signal. But how can you describe an en¬ 
tire cycle in only two measurements? 

Really, you can’t. That is, unless the 
signal is a sine wave! Obviously, if you 


." When added together, point by 
nt, those sine waves will reproduce 
signal. No, we don't actually have to 
such a thing in order to digitize a 
re. The point is this: When a wave 


wave! If it is any other shape, there will 
be harmonics. So, if we strip off the har¬ 
monics, we've got a sine wave. At or 
near the upper frequency limit ol any 
system, all you can have are sine 
waves, because the harmonics are lost 
above the frequency limit. Thus, if we 
sample our signal at twice the maximum 
frequency of any harmonics in it. we can 
describe the highest harmonics with only 
two samples because (hey must be sine 
waves anyway. And if we've described it 
all the way up to its highest harmonics, 
we've captured the entire signal! By the 
way, that's why all those misinformed 
critics ol CDs are wrong when they say 
that sampling causes you to miss some 
information in the original music signal. 
All sampling does is define a maximum 
frequency response lor the signal chain. 
If you sample at 44 kHz, you can accu¬ 
rately describe any signal up to 22 kHz, 
with absolutely no loss ol information. 
By the way. in a CD player, the filter 



ruin an analog signal 
with digital data. 

Obviously, there’s a price. Since, at 
any given moment, the signal can only 
describe two states, it holds less infor¬ 
mation than it would if it were analog. 
Thus, there are going to have to be lots 
and lots of numbers flying around if we 
are going to describe all those subtle 
changes In the original signal. The result 
is that digital signals take far more band- 


two peaks, you can re- 
ne wave quite well. But 
le up of sine waves, so 


Fourier’s A Jolly Good Fellow 


Using Your Alias 
If you input a frequency w 


1 analog. There are ways to re- slowest one bein 

Enjoy tyEVER 
CLIMBING ^ 
YOUR TOWER 
AGAIN 


Are you too scared or too old to climb? Never climb 
again with this tower ana elevator tram system. 
Voyager towers are 13 and 18 Inch triangular struc¬ 
tures stackable to any height in 71/2’, 8 3/4' or 1(7 
section lengths Easy to install hinge base, walk up 
erection. Next plumb tower with leveling bolts In base. 
Mount rotor and large heavy beams on Hazer tram 
and with one hand wirKh to top of tower for normal 
opff ating positioa Safety lock system operates while 
raising or lowering. At last a cheap, convenient and 


SPEOAL TOWfER PACKACE; 50 ft. nign by 18" I 
tower kit, conaete footing section, hfeged b 
HA2ER kit, Phillystran guy wires, tumbuckles, ei 
screw anchors, iff mast, thrust bearing, tod 
ground rod and damp, rated at 15 sq ft antenna I 
@100IVPH,S1974.95. 
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The Ham Radio Handbook by Don 
Stoner gets rave reviews as the best train¬ 
ing aid to help you earn the no-code ham 
license. Over 200 pages, packed with in¬ 
formation—all the test questions, correct 
answers and the theory behind the ques¬ 
tions. Only $9.95 ($2.00 S&H). 


I YOU CAN PASS THE CODELES9 I 
HAM RADIO TEST AND WE 
GUARANTEE IT! 


It's easy and fun with the NARA Educa¬ 
tion Package. You get Don Stoner’s Ham 
Radio Handbook, IBM or Macintosh com¬ 
patible software to test your knowledge 
after you have studied the book; an exten¬ 
sive list of Volunteer Examiners you can 
contact, the FCC Rules and Regulations 
for ham radio, a copy of Amateur Radio 
King of Hobbies, plus a bonus copy of our 
journal. The Amateur Radio Communica¬ 
tor, by mail. The NARA Education Pack¬ 
age is only $29.95 for the IBM or $49.95 
for the Mac version ($3.00 S&H). 

Join NARA today and enjoy the exciting 
world of ham radio — and beginners don’t 
need to know the code IA one-year NARA 
membership & subscription to The Ama¬ 
teur Radio Communicator \s only $10.00. 


P.O. Box 598, Redmond, WA 98073 
Orders Only 1-800-GOT-2-HAM 
Inquiries (206) 869-8052 














straight line! That doesn't describe the 
original signal at all, does it? II you sam¬ 
ple at say, 1.5 times the signal frequen¬ 
cy, it gets even weirder. Try it. Draw a 
bunch of sine waves and then, using a 
ruler, pick points on it every 1.5 cycles. 
Now, connect the dots. What have you 
got? Garbage! This is called “aliasing," 
and It sounds terrible. That's why CD 
players sample a little bit faster than 
twice the desired 20 kHz input band¬ 
width; the input and output filters don't 
have perfectly steep slopes, and keep¬ 
ing the music signals away from the 
Nyquist Limit helps eliminate aliasing. 

That's Deep 

So now you know whats involved in 
the “horizontal" aspect of sampling. In 
other words, how often you have to do it. 
But, there's a “vertical" aspect as well. 
The more bits (digital “ons” and “offs”) 
you use In each sample, the more pre¬ 
cisely you can describe each voltage 
measurement If you only have two bits, 
you can only describe four possible volt¬ 
ages, because there are only four possi¬ 
ble combinations of two bits. They are; 
00,01,10 and 11. That’s not much reso¬ 
lution! If you have 16 bits, though, you 
can break the measurement into 65,536 
parts. (No, !'m not gonna list them all 
here!!) With that kind of precision, the in¬ 
herent distortion is reduced to a very tiny 
fraction of a percent. Of course, that 
means you have to send lots more bits, 
so you need lots more bandwidth. A CD 
player reads about 2 megabits per sec¬ 
ond off the disc. Not all of that is music, 
though; some is for the time counter and 
some is for error correction. But 44.1 


bits of sample “depth" give us 16 levels 
of voltage resolution, which will produce 
listenable speech. Six or eight bits are 


possible to send many bits per second 
over a limited bandwidth, although it 
gels tricky if you push it too far. 9600- 
bits-per-second modems are increasing¬ 
ly common over the telephone and 
VHF/UHF packet links, but even that is 
too slow for real-time speech of decent 
grade, is there another way out? 

Squish 

One of the hottest technologies today 
is data compression. If you use a com¬ 
puter, you may have seen a form of it In 
the ZIP or ARC programs. These pro¬ 
grams compress files into a smaller size. 
When you decompress them, the origi¬ 
nal files are reconstructed, with nothing 
lost. How can that be? 

Well, as it turns out, not all the data is 
really needed. For Instance, if your file 
consists only of text, It does not need all 
eight bits because there are far fewer 
than 256 printable characters. Thus, It 
can be coded to get about 1.5 charac¬ 
ters per 8-bit byte, with no data loss. 
This simple form of data compression is 


very workable, and there are far more 
sophisticated systems which can reduce 
any file by an average of 50 percent! 

There are other methods of data re¬ 
duction which are particularly applicable 
to voice and video data. A great one is 
“delta modulation.' In this scheme, only 
the changes in the incoming analog sig¬ 
nal are coded. This works especially 
well for video because pictures usually 
contain lots of Identical or similar areas, 
instead of sending the same byte over 
and over, the delta modulator simply 
sends it once: analog with a code telling 
the demodulator how many times it is to 

A combination of delta modulation and 
data compression can tremendously re¬ 
duce the amount of data required to re¬ 
produce adequate sound. In fact. Sony's 
new Minidisc pocket digital recorder re¬ 
duces the data by 80 percent before 
recording ill And that's for hi-fi sound, 
imagine what we could do with voice- 
grade signals. 


a similar amount of missing analog infor¬ 
mation. I know that seems contradictory 
to the performance of CDs versus LPs 
(remember those?), but it's true. The 
problem was recognized early in the de¬ 
velopment of the disc and solved with a 
technique we may be able to use. it’s 
called “interleaving." 

Spread It Around 

On a CD, there's lots of redundant in¬ 
formation. along with checksums similar 
to those used in packet radio. A check¬ 


sum is simply a number which tells the 
decoder how many bits there should be 
if they all are correctly read. Thus, the 
system knows when something's miss¬ 
ing. but not what it is. More sophisticat¬ 
ed techniques actually let the decoder fill 
in and correct some missing information. 
But still, if a decent chunk gets lost, 
there's gonna be a nasty noise in the re¬ 
sulting audio. Interleaving is simpler 
than it sounds. It just means that the da¬ 
ta is not recorded sequentially. For ex¬ 
ample, the first bil of a byte may be fol¬ 
lowed with the first bit of the next byte. 
After, say, eight of them, the second bil 
of the first byte is stored, followed by the 
second bit of the second byte, and so 
on. Why do it? Because, by spreading 
each byte over a larger area of the disc, 
or a longer span of time over the air, the 
chances of losing a significant portion of 
any one byte are tremendously reduced. 
That’s why scratches in a CD don’t mess 
up the sound at all unless they’re bad 
enough to cause the laser to skip an en- 


!! we apply the same idea to radio 
transmission, though, it does matter. A 
delay of only a quarter of a second 
should be acceptable, but a one-second 
delay would make conversations very 
awkward. On the other hand, the longer 
the interleave period, the better it works 
at keeping noise bursts and QRM from 
destroying the data. 

Well, there’s more to discuss, but I'm 
out of room. See you next time Wj 


■ATTENTIONi^^^^^M 

■AEA-FAX USERS! 

No'w you can receive and display 
weather FAX images directly from 

the satellites!. 

_ W ith ; 

•WiFAmo • 

From: 

Qimr^w Sterns 

AMFAX-IO is a hardware AM to FM 
FAX converter designed especially 
for the *AEA-FAX package. 

II " — Features: 

• Copy vivid polar orbiting. Geostat¬ 
ionary, and GOES-TAP images. 

• Easy to connect and use! 

• Operates from 12-14 VDC. 

• Select original FM FAX or new AM 
FAX modes by the flip of a switch. 

• Fully assembled and tested, just 
plug in...and go! 

• Works with existing *AEA-FAX 
adapter and software. 

• Cost: AMFAX-10 only $99.95 plus 

$6.00 shipping, optional 12 VDC 
adapter $8.95. _ 

To order send check or money order to: 
o^T-it'uvc^T&'' I OverView Systems 

weekends: P.O. BOX 1 30014 

(305)748-8315 [Sunrise, FL 33313 


youti reliable source for 
a world of crfstal clear 
communication 


• Commercial Two-Way 

• Microprocessors 

• Amateur/Experimental 

• Scanners/Monitors/Pagers 

• Satellite-Telemetry 

• Plus custom applications 

EXPEOTED ORDER SERVICE! 

FOR FREE CATALOG, 
CALL OR WRITE. 

JAN CRYSTALS 

RO. Box 06017 
Ft. Myers, FL 33906 
(813) 936-2397 

TOLL FREE 1-800-526-9825 

FAX ORDERS: 1-813-936-3750 


1691 MHz Weather 
Satellite System 

1691 MHz Hemt Pre-amp. 

model TS-1691-P, Amp $299 

1691 MHz Receiver 

model TS-1691 -Reevr $450 

Decoder Board & Software 
model TS-VGA-SAT3 $300 

Decoder Board & Software 
model TS-VGA-SAT4 $399 

Low Loss (microwave) Coaxial Cable (65 ft) 
with connectors. 

model 1691 -coax ass’y $55 

1691 MHz Loop-Yagi Antenna 
model 1691-LY(N) $99 

1691 MHz Loop-Yagi Extension 
model 1691-LY-XTN $85 

Demonstration Disc (IBM-PC VGA compatible) 
of signals recorded from WX-SAT system. $5 

Shipping: FOB Concord, Mass. 

Prices subject to change without notice. 


SPECTRUM INTERNATIONAL, INC. 
\ Post Office Box 1084, Dept. S 
Concord, Mass. 01742, U.S.A. 

L Phone: (508)263-2145 
Fax:(508)263-7008 
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MM Number 21 on your Feedback card 

HOMING IN _ 

Radio Direction Finding 


Joe Moell, PE.. K0OV 
P O. Box 2508 
Fullenon CA 92633 

Bag Those Foxes: 

Antenna and Hunt Ideas 

What's the fastest growing special 
interest group in amateur radio? It’s 
hard to say for sure, but It just might 
be radio direction finding (RDF) con- 
testers. You'll hear them called hidden 
transmitter hunters, foxhunters, bunny 
hunters, or simply T-hunters. 

Hams learn RDF techniques so they 
can solve RFI problems or track down 
jammers and bootleggers, then dis¬ 
cover that it's a lot of fun to go mobile 
DFing just for the sport of it In the last 
month, I've heard from newly formed 
or growing T-hunt groups In El Cajon 
(CA), Memphis (TN), Dayton (OH), 
Los Gatos (CA), Amherst (NY), 
Columbus (OH), and Fremont (CA). 


Traditional mobile VHF T-hunts in¬ 
volve a single well-hidden ‘hare* and a 
group of ‘hound’ vehicles trying to find 
it. To win, they must get there in the 
shortest time or with the fewest miles 
traveled, depending on the rules. Usu¬ 
ally, all hunters start from a common 
hilltop, although “start anywhere” is 
practical for fIrst-finder-wins events. 

You don’t have to live in a big city to 
have foxhunt fun. There are only 
4,000 households in Bolivar. Missouri, 
but regular hunt competitions are on 
the ham club's calendar there. Gary 
Harrison WA0RWS sent me photos of 
the 2 meter RDF equipment they use. 
Hand-rotated strung-wire quads are 
the antenna of choice (Photo A). They 
are easy to make from PVC pipe and 
Fiberglas spreaders. 

Rather than drill a hole through the 
roof of his wagon, Gary came up with 
a clever window mount using inex¬ 
pensive PVC pipe (Photo B). it attach¬ 
es to the roof rack with hose clamps 
so it’s easy to remove after the hunt. 
He can hunt in almost any weather be¬ 
cause he made a Plexiglas panel to fill 


the void left by the partly open window. 
Build or Buy? 

Yagis are also popular as T-hunt an¬ 
tennas on 144 MHz and up. Three- to 
six-element home station models by 
Cushcraft and KLM have been used 
with success by hunters in my area. 
One disadvantage they share is that 
they aren't made to be quickly disas¬ 
sembled and stored between hunts. 
That's why I was interested when MFJ 
Enterprises (P.O. Box 494, Mississippi 
State. MS 39762: 601-323-5869) an¬ 
nounced a new portable three-element 
beam. 

Unlike most VHF yagis, the MFJ- 
1763 boom is not made of aluminum 
tubing. It is a long box-like enclosure 
with threaded inserts to accept the el¬ 
ements. They attach or detach in sec¬ 
onds. Your feedline connects to the 
SO-239 at the rear. Inside the boom 


box are a matching capacitor and a 
ferrite bead balun. The balun gives ex¬ 
cellent feedline decoupling lor a good 
pattern, which is important for RDF 
use. 

MFJ uses a chemical film process to 
protect all the aluminum parts. In my 
area, outdoor aluminum antennas are 
pitted and corroded in just a few 
months by salt air, so it will be interest¬ 
ing to see if the process prevents that 
from happening to this one. 

I mounted the MFJ-1763 atop the 
van with a PVC pipe mast, just like the 
other antennas I’ve tested over the 
years (Photo C). The feedline goes 
down the mast, running only 4-1/2 
inches from the driven element, but 
this did not appear to affect the yagi 
pattern. For regular use, however, it 
would be better to route the coax 
down behind the reflector. 

The front-to-back ratio was 14 dB. 
which isn't stellar, but it’s adequate. 
It's the difference between 3/4-scale 
and near zero on S-meters in most 
VHF-FM rigs. 

The portable yagi is lighter and easi¬ 


er to turn by hand when stopped, com¬ 
pared to my usual four-element quad. 
But when driving at highway speeds, 
the boom box makes it "weather 
vane.' Because the mast connection 
point is behind the driven element. It 
wanted to point to the rear. It took a lot 
of force to keep it pointed any other 
way. 

Since successful hunters spend 
most of the lime rrxjving toward the T 
instead of away from it. I tried to offset 
this effect by bolting a vertical vane of 
thin aluminum sheet to the rear of the 
boom, using the holes provided for 
rear mast mounting. It took about 20 
square inches of material to eliminate 
the tendency to point backwards. 

The acid test for the MFJ-1763 
came on the Southern California 
“Pathfinder transmitter hunt in March. 
WA60PS and I successfully found the 
T. but we didn't have the lowest 
mileage. We got fooled by some dead¬ 
end streets, but the MFJ beam can't 
be blamed for that. 

Hiders AF60 and KI6FG were 21 air 
miles away from the starting hilltop, 
running only a lew watts on a rocky 
power line access road. Because of 
the wide spacing, the MFJ-1763 has 
about the same gain as the typical 
four-element quads that are popular 
with local hunters. It picked up and 
tracked this fox just fine. 

Free-For-All Contesting 

Southern California T-hunters— 
many of whom believe that the longer 
a hunt lasts, the more fun It is—have 
just invented a new way to have a full 
day of RDF enjoyment 

The Free-For-All (FFA) hunt is 
unique because each hunting team is 
also a hiding team. The fun begins 
early Saturday at a restaurant in the 
central part of the hunt area. After 
breakfast, each team leaves to hide Its 
transmitter. 

About an hour later, the Southern 
California coordinated T-hunt frequen¬ 
cy (146.565 MHz) comes alive, as one 
by one the fox-boxes begin their trans¬ 
missions. After activating its hidden T. 
each team rushes off to try to be the 
first to find all the others. 

Each of the recent FFA hunts has 
brought out about a dozen vehicles. 
Despite the need to deposit their Ts 
quickly so they can start hunting, the 
teams manage to find challenging 
spots to place them, usually by scout¬ 
ing in advance of hunt day. 

If you think this sounds like fun. your 
club may want to consider some roles 
for the hunt, to suit your area and the 
skills of your local RDFers. You could 
set up boundaries, limits on transmis¬ 
sion duration/timing, and some sort of 
scoring system. 

To the FFA aficionados of Southern 
California, however, boundaries and 
rules are unnecessary and a nui¬ 
sance. The few rules that may be im¬ 
posed on a particular FFA are made 
up over coffee on hunt morning. Usu¬ 
ally, the only requirement is that each 
team must hide at least one T before 
starting to hunt. It should be on the air 



Photo B. WA0RWS devised this roof 
rack mount because the rigid headlin¬ 
er in his wagon eliminated the possi¬ 
bility of a through-roof hole. Note the 
plastic panel to keep weather out. 

within an hour after breakfast. Every¬ 
thing else Is unpredictable, and that's 
the way they like it. 

Such an attitude leads some teams 
to search for opportunities to be outra- 



Pholo C. I tested the MFJ-1763 yagi 
with a PVC pipe mast on the T-hunt 
van. You can have horizontal polariza¬ 
tion by using the other set of holes for 
the U-bolt. 

geous. Foxes with packet transmis¬ 
sions and fraction-of-a-second pulses 
have been used. Some teams hide 
multiple transmitters, within yards of 
each other or miles apart. Hiders have 
used clock-timers on low-power Ts at 
distant mountaintops, timed to start 
transmitting shortly after breakfast 

Organized Chaos 

A dozen Ts on one frequency? It’s 
tricky, but practical. Each T beeps for 
only a few seconds, then it’s silent for 
a minute or so. Hiders program their 
controllers (see the sidebar) with dif¬ 
ferent on/off .alios, so the transmis¬ 
sions of the various Ts are out of sync 
and “doubles’ are random. 

Hiders leave clipboards or note¬ 
books near their Ts so hunters can 
sign in as they arrive. The hunt ends 
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when everyone finds all the transmit¬ 
ters or gives up. Participants stay in 
contact on the hunt frequency, al¬ 
though most of the things they say are 
intended to mislead more than to en¬ 
lighten. Often, the last team to find a 
particular transmitter is instructed to 
pick it up and bring it home. 

The Southern California FFA hunt is 
clearly designed for advanced hunters, 
but some form of FFA hunt might be a 
refreshing change of pace for your lo¬ 
cal hunt group. Next time the hunt day 
approaches and the designated hider 


can’t participate for some reason, an¬ 
nounce a Free-For-All instead. 

Many clubs around the country have 
built one fox transmitter or control box 
to be passed on to the hider before 
each contest. Before your group can 
hold a FFA hunt, every team must ac¬ 
quire some sort of controller unit. The 
sidebar gives information on easy pro- 

Thanks to all who have sent in their 
foxhunt stories and photos. Keep ’em 
coming. Let’s continue to spread the 
word on the joys of RDF. Q 


TALK WtTH THE KNOWLEDGEABLE PEOPLE AT 

lJuement 

ELECTRONICS 

FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS 


Join the Free-For-All 

It’s easy to build a controller to identify and time the emissions of your hid¬ 
den T Here are some projects to choose from. 

1. The Auto-Fox by WB6GTM sends the T’s callsign over and over in 
MOW. The callsign and on/off times are programmed by setting 64 DIP 
switches and two pots. It’s in 73 Magazine, August 1985, page 48. 

2. The Un-Music Box plays a sequence of tones that repeat every six min¬ 
utes. Transmissions are continuous or on 15 seconds out of each minute. It 
IDs in MOW every 10 minutes from a CMOS shift register, easily pro¬ 
grammed with three toggle switches. It’s on page 193 of Transmitter Hunt¬ 
ing—Radio Direction Finding Simplified by K0OV and WB6UZZ, published 
by Tab Books (#2701), available from Uncle Wayne’s Bookstore. 

3. NSMBR’s TBOX features micro-processor control, three-tone patterns, 
and user-selectable on and off times. MOW ID is sent in every transmission, 
regardless of length. The built-in firmware is menu-driven from the serial port 
of your computer. A clock/calendar chip is optional. “Homing In” for October 
1991 has the schematic and information on boards and firmware. 

Remember that FCC rules require a control operator at the control point of 
every amateur radio transmitter when it’s on the air. This requirement is sat¬ 
isfied if you monitor your foxes and are able to turn them on and off with a 
UHF control link (See FCC 97.7, 97.105, and 97.213). “Homing In" for De¬ 
cember 1990 describes the Fox Controller, which uses an inexpensive UHF 
pager receiver and simple DTMF remote control circuit to activate and deac- 


YAESXJ U S A. 

FT33R/TTP 220MHZ HT $32 

FT411E 2MHT $29 

FT811 440 MHZ HT $33 

FT470 2M/440 HT $40 

FT911 122 MHZ HT $42! 

FT5200 2M/44 MOBILE $62! 

FT757GXII ALL MODE HF PORTABLE $92! 

IF YOU’RE IN THE BAY AREA, STOP BY! 

1000 S. BASCOM AVENUE 
1 SAN JOSE, CA 95128 

IHr ^ Call us at (408) 998-5900 


Amateur Software 
and Hardware for 
the Commodore User 




























Never Say Die 

Continued from page 4 

Old-timers will remember when Clil 
Evans published some of the Doyle Let¬ 
ters, exposing the contempt with which 
the directors held the members and the 
means by which the ARRL officers total¬ 
ly controlled the elections. These letters 
made it clear that even then the mind 
control of the members was well estab¬ 
lished, and had been since Hiram Percy 
Maxim ran the outfit in the 1930s. Maxim 
was not only the founder of the League, 
but also of a film organization . .. which 
is probably where he learned about the 
power of subconscious messages. Max¬ 
im was a genius and way ahead of his 
lime. 

Do I read OS7? Oh. I look through it 
now and then, but then I know the secret 
for canceling out subliminal messages, 
so I don’t have to worry. How can you 
tell if you've been reached? Easy, how 
mad do you get when I seemingly attack 
the ARRL? Does it bother you when I 
mention that I hold the ARRL almost to¬ 
tally responsible for the loss of our 
American consumer electronic industry 
and for the emergence of Japan as 
number one in the financial world? 

Do you really think it's a total coinci¬ 
dence that the ARRL's Incentive Licens¬ 
ing rule change came at the exact same 
time as the demise of all our greatest 
names In radio manufacturing such as 
Hallicrafters, National, Hammarlund, 
Millen, Thordarson, Stancor, World Ra¬ 
dio, Eldico, Eico, Collins, Central Elec¬ 
tronics, Sideband Engineers, Webster, 
Lakeshore Industries, Lafayette, John¬ 
son, Barker & Williamson, Technical Ma¬ 
teriel, Arrow, Clegg, Polylronics, MultiEI- 
mac. International Crystal, P&H, Harvey 
Wells, Telrex, etc.? That's a whopping 
coincidence, eh? 

I have flatly refused to ever let any 
subliminal ads be run in 73, even when I 
had to lose an advertiser in the process. 
. . like a certain antenna manufacturer I 
could mention. 

How much is your subconscious con¬ 
trolling your life? "No, not me," is the 
conscious mind response. Sure. So 
there’s nothing that makes you mad, no 
phobias, no irrational responses. No 
urge to talk too much ... or to not talk 
much? No urge to eat, even when you're 
not really hungry? No instinctive like or 
dislike of some people? No fear of 
heights? No orientation problems? Sure. 

Worse, the subconscious mind is not a 
thinking mind. It’s completely reactive. It 
works on the instructions it's received, 
not on reason. It accepts as law instruc¬ 
tions it’s been given, no matter how out¬ 
landish. Is it any wonder that almost ev¬ 
eryone is "crazy" in some way and to 
some extent? 

Only psychologists trained in tapping 
into the subconscious and finding these 
hidden instructions can explain why peo¬ 
ple do what they do. Only they can ex¬ 
plain why people like Jeffrey Dahmer do 
what they do with any certainty. Is Jeff 
insane? He certainly acted peculiarly, 
but this gels to the heart of a touchy le¬ 
gal matter insanity. 


which make us all act oddly are also 
quite capable of making us sick and 
killing us. Indeed, at the heart of every 
disabling illness lies a subconscious 
rooL Even most illnesses tied to genetic 
weaknesses still need to be triggered In¬ 
to action by the subconscious mind. 

It’s very simple, once you know how, 
to get into direct communication with an¬ 
other person's subconscious and not on¬ 
ly discover the instructions embedded 
which are causing troubles and illness¬ 
es. but also to erase these instructions. 
Indeed, it is so simple to find these sub¬ 
conscious instructions that we'll eventu¬ 
ally have computer programs able to do 
it and not even need trained psycholo- 

In a lew years you'll be seeing com¬ 
puters automatically taking your medical 
history when you go to a doctor's office . 
. . and a big part of the information the 
computer will get is the root subcon¬ 
scious cause for the illness that brought 
you in. This will allow the doctor to not 
only treat your symptoms and any 
germs or viruses at work, but also the 
underlying psychological trigger. 

If we can ever get doctors seriously in¬ 
terested in preventive medicine we may 
start cleaning up the mess in our sub¬ 
conscious mind which weakens our im¬ 
mune system, triggers genetic weak¬ 
ness problems, causes obsessive be¬ 
havior, and even helps us to have "acci¬ 
dents." 

Meanwhile, how much of your behav¬ 
ior is completely rational? How much 
seems rational to you. but not to others? 
And how much is being influenced with¬ 
out your knowledge by subliminal mes¬ 
sages? 

Did I ever tell you about the radio an¬ 
nouncer I worked with who had to give a 
little cough every time he went on the 
air? He had to have a switch put in to 
cut off his mike for these coughs. In ther¬ 
apy we found the instruction deeply em¬ 
bedded by his mother. It said, "Every 
time I get nervous I have to cough.” 
Once I found the instruction in his sub¬ 
conscious and erased it. he never 
coughed again. 

During my years as a professional 
psychologist I never found any patients 
without subconscious instructions that 
were bedeviling their lives. The process 
for discovering and erasing all this 
baloney in our subconscious minds isn't 
complicated, it’s just that I don't know of 
any psychologist who knows how to do 
it. The main problem Is that this ap¬ 
proach cures people of almost anything 
in a few hours instead of faking years, 
so there's no way to make much money 

Isn’t it a bit frustrating to know that you 
are being run like a puppet by your sub¬ 
conscious mind, blindly and unknowingly 
obeying long ago installed instructions.. 
. and perhaps endless subliminal mes¬ 
sages? 

Now let's see, were’s my QST. so I 
can flip through and see what they're up 
to this month. Heh. 

How To Get What You Want 


the time to do them. Well, the fact is you 
do have the time. Plenty of it. 

People marvel at all the things I do. 

about 30 companies, write editorials lor 
12 publications and also write a book in 
my spare time? Yet I seem to manage to 
get out and ski, scuba dive, cook a 
mean meal, and travel a bunch. Super¬ 
man? Hardly. Ask any of my detractors. 

Nah. I Just try not to waste much time. 
If you keep at it it's incredible how much 
you can get done. You can do just about 
anything you want if you decide It's im¬ 
portant. You can become an expert on 
digital electronics, on packet radio, on 
spread-spectrum, on security equipment 
and circuits ... anything. 

At work, do you amaze people with 
how much you get done? Or cfisappoint 
them with how little? As I write this I've 
just finished writing a couple editorials 
lor my Music Retailing publication which 
goes to about 10,000 record stores . . . 
explaining about training and motivating 
clerks, avoiding employee theft, spon¬ 
soring some local performers and 
groups and how to gel more store traffic. 

I also knocked off a report for the Eco¬ 
nomic Development Commission on the 
present position and future of trade 
unions ... and another on a proposed 
Educational Resources publication 
which would list and review available ed¬ 
ucational satellite programs, videos and 
other such distant learning resources. 

How can you get a bunch more done 
every day? That’s easy ... stop wasting 
so much time. There are so many addic¬ 
tive ways of wasting lime . . . things we 
do without giving much thought. Take TV 
news, for Instance, Total waste of your 
lime. Ditto newspapers. 

But, you protest, you have to know 
what’s going on. Of course. I know 
what’s going on, but I get my day-by-day 
information from one radio news broad¬ 
cast via NPR in the morning. That tells 
me the top stories, bul without my wast¬ 
ing a half hour watching TV. 

If the news Is of any Importance it'll be 
in Newsweek. That eliminates the need 
to watch endless rehashing of blather on 
TV... and newspapers. 

But gee. there are some good pro¬ 
grams on TV. Sure, a few. Tape 'em so 
you can fast forward through the com¬ 
mercials and watch at your conve¬ 
nience. Be brutal—if it isn't interesting, 
dump it. This will get rid of all soaps, all 
talk shows ... except Jay Leno's mono¬ 
logue ... and most sitcoms. 

Another rule: Avoid the telephone. 
Huge time waster. Few people know 
how to get their message across quickly. 
I prefer to write since it takes much less 
lime. No chit-chat. Well, not much any- 

By combining your morning shower 
and shave you can get the whole works 
done in less than 10 minutes. And by 
having an office at home you can be at 
work in seconds. I do 90% of my work at 
home and keep in touch via fax. 

Movies? When’s the last time you saw 
a really good movie? Skip the junk. 

There's an awful lot that needs to be 
done, so think over how much time 
you've been wasting and start using 
your time to make a difference in your¬ 


self ... and then in the world. 

Code For No-Coders 

The sky has not fallen. Our bands 
have not turned into CB garbage, as 
predicted by thousands of old-timers ... 
well, the bands aren’t any worse than 
they were before the no-coders joined 
us. It’s turning out that our new Techs 
are some of our better operators. 

I’m still getting letters from no-coders 
complaining about the nasty welcome 
many have gotten when they tried going 
to club meetings. The message has 
been loud and clear . . . you're rotten 
people and we don't want to talk to you. 
Thanks heavens not all our clubs are 
like thaL Some have made a special ef¬ 
fort to attract our newcomers and help 
them move up to higher licenses. 

Almost every no-coder letter I've got¬ 
ten has been enthusiastic about tackling 
the code and moving up to a General 
class license. Boy, am I surprised! Of 
course that’s just what I said would hap¬ 
pen ... is Wayne right again? Some old- 
timers are really going to hate that. 

Tackling The Code 

The downside of all this Is that there 
are still an enormous number of ignorant 
hams trying to teach the code. There 
doesn't seem to be any way to get 
through to some very numb skulls that 
learning slow and then gradually speed¬ 
ing up is one of the worst possible ways 
to learn the code. It’s this prehistoric stu¬ 
pidity which has driven off hundreds of 
thousands of potential hams. 

Please explain to anyone who still 
thinks that's the route to learn the code 
that we've known for over 30 years that 
the brain doesn’t work that way. This is 
the way to frustration and madness. It's 
no wonder the worst mental cases In the 
hobby have all turned out to be Extra 
class hams. 

Let's say that you want to get your 
General and Advanced class tickets. 
That means you want to be able to pass 
a code test at 13 per. 

If you take the old ARRL route you'll 
first learn the dits and dahs for each 
character. Then you'll work your way up 
to five words per minute and pass your 
Novice and Tech exams. Then you grad¬ 
ually speed up . . . and two things hap¬ 
pen. 

When you go about it this way what 
you're doing, looking at it in computer 
terms, is setting up a look-up table in 
one side of your brain. Then, as you 
hear a character, you send the sound 
over to the other half of the brain to look 
it up and see what character it is. Then 
you send the answer back and write it 
down with the other side of the brain. 

This works just fine up until you get to 
the clock speed of the brain. It won't 
translate any faster no matter how hard 
you try. This is the famous wall and it 
kicks in at around 10 wpm. This is where 
we’ve lost hundreds of thousands of po¬ 
tential hams ... perhaps millions. 

The only way past this wall is to go in 
an entirely d’tfferenl direction ... and do 
what you should have done in the lirst 
place. The brain, in addition to being able 
to set up a look-up table, can also be 
trained to automatically translate lor you. 


"Oh. I just haven’t time.’ How often 
do you say that? Just imagine the mar- 
The same subconscious instructions velous things you could do if you had 
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If you've ever learned a foreign lan¬ 
guage you know how slow it is when you 
have to translate word by word, looking 
up the meaning In your memory. It's ter¬ 
ribly slow and frustrating, both to talk 
and to listen. But once you start knowing 
what the words mean and think in the 
language, then it's easy. Weli. it's the 

The system I recommend as the easi¬ 
est way to iearn the code is to have a 
tape (or a computer) and listen to it at 
the speed you want to be able to copy. 
Start right out at 13 per or even 20 per. 
You want to train your brain to automati- 
caliy translate a certain sound pattern in¬ 
to characters for you. Four dits at 13 
words per minute doesn’t sound any¬ 
thing at all like four dits at five words per 
minute. So you turn on the tape and iis- 
ten for an E ... a single dit. Every time 
one goes by. write it down. After a cou- 
pie of minutes the E's wiil jump right out 
at you. So start listening for i's. You'il no¬ 
tice that you start writing the I’s. and that 
you're still writing the E’s as they go by. 
You're on your way. 

Many peopie who start out at 13 per 
are abie to copy soiid within a couple 
days. I've had many hams tell me at 
hamfests that they mastered 20 wpm In 
one single dayl It's the changing of the 
sound patterns as you slowly speed up 
that makes learning the code by the old 
ARRL method such a bear. If I hadn’t 
gone through all that torment myself I 
might have been more of a CW fan. 

Just by a remarkable coincidence we 
happen to have the 13 and 20 wpm 
practice tapes available from Uncle 
Wayne’s. I’ve made them fiendishly diffi¬ 
cult to copy. No plain language. I’ve 
mixed letters, numbers and punctuation 
and made it as difficult as I could. I’ll 
have you laughing as I hit you with one 
brain-breaker after another. When you 
get through you’ll be good . . . darned 
good. 

I don't provide any cheat sheets. The 
tapes are not to be used to test your 
speed. You don't need that. You know 
perfectly well whether you're copying 
solid or not. You don’t need to check 
your copy. Copying code is supposed to 
be fun. not a strain. As soon as you try 
to push it. missing characters now and 
then, you’re doing it wrong. 

Plain copy makes lousy practice mate¬ 
rial. You want to be able to recognize Q 
and Z as easily as E and T, so you need 
the characters to be sent at random. 
Anyone who can copy my tape will al¬ 
most fall asleep during a license test it'll 
be so easy. You need that extra margin 
lo overcome the normal nervousness a 
test inspires. 

Now get out there and fight the bas¬ 
tions of ignorance. Let’s get all our new 
no-coders moving on up to Advanced or 
Extra. But let’s not take a chance on 
generating another bunch of burnt out 
trains such as we hear braying on 
14.313 or 14.275. 

Tow’s Your Code Speed? 

While thousands of us are struggling 
or months to get our code speed up to 
20 wpm so we can gel that Extra class 
icket. the world is on a completely differ- 
;nt track. The world is not geared to 20 


words per minute, it’s handling megabits 
per second . . . gigabits . . . and now 
terabits. 

Twenty words per minute is one hun¬ 
dred characters per minute. If we go 
with ASCII with 11 bits per character, 
that’s 1100 bits per minute . .. about 18 
bits per second. So here we are Morsing 
away at a top speed of 18 bits per sec¬ 
ond in a world whizzing by us at billions 
of bits per second. 

It's not just big corporations telecon¬ 
ferencing via satellites, but more and 
more smaller companies, the police 
swapping data, pictures and fingerprints, 
and even kids In schools networking via 
satellites with kids in other countries. 
And they're not just writing notes to each 
other, they’re sending newsletters with 
pictures and swapping full color cam¬ 
corder videos. 

Computer graphics have gone from 
black and white line work to full color 
high definition photographs and are now 
in full motion. The information bandwidth 
has been going up as we’re cramming 
more and more digital data through the 
pipe. It’s been going back down as we 
develop compression technology. 

In the world of information exchange 
we’re talking microwaves and satellite 
repeaters ... the very frequencies we’re 
using the least and are in the most dan¬ 
ger of losing. So while we’re sending 
messages of a few words . . . and 
screwing those up . . . passing these 
messages along our traffic nets ... the 
world Is moving Into gigabits per second 
and sending digitized fulFcolor high-defi¬ 
nition video. That’s right, some of our 
kids in schools are doing more commu¬ 
nicating than one billion hams all send¬ 
ing simultaneously can do. We’re the 
pony express trying to compete against 
faxes. We don’t need more horses, we 
need to forget old man Morse and his 
oat-burner system and go electronic. 

Sure, using what we now know about 
how the brain works, we can learn the 
code In a few hours... even at 20 wpm. 
But that's 18 lousy stinking bits per sec¬ 
ond. We’ve let a bunch of old men sell 
out our future by focusing us on the 
past. 

The information age of today should 
be our world. It’s a world of dgital audio, 
digital video, multimedia, camcorders, 
VCRs, CD-ROMs, laser disks, desktop 
publishing, BBSs, networking, packet. 
CompuServe. Prodigy, satellites, fiber 
optics, cable, telephone wires, HDTV, 
pocket personal communicators, fax, 
and so on. 

So what do I hear when I turn on my 
radio? “The rig here is an ICOM 735 
with a two-element Bandmaster Quad 
antenna. Please give me your handle 
again, I missed it In the QRM.' 

It’s almost enough to make a person 
think when you consider that there are 
more active users on CompuServe at 
one time than on all our ham bands 
combined. Do you think that it’s possible 
we’ve lost sight of reality? 

Now please don't think for a moment 
that I blame the ARRL tor any lack of 
leadership In all this. That’s as fruitless 
as blaming Congress and the adminis¬ 
tration for spending all that money and 
generating the $4 trillion deficit. Since 


when should we blame our leaders for 
our problems ... and for a lack of lead¬ 
ership and foresight? No, we’ll keep on 
electing crooks to Congress and old traf- 
fic handlers to ARRL directorships and 
we’ll pay the consequences. 

My wife has been enjoying far better 
QSOs via Prodigy with her little Macin¬ 
tosh Notebook (made in Japan, by the 
way) than I’ve been able to manage with 
my kilowatt and full-sized three-element 
beam ... and at considerably less cost. 
When we travel she takes her Notebook 
with her and I take my HT. She plugs in¬ 
to the hotel telephone and is on line with 
thousands of people, while I’m ker- 
chunklng vacant repeaters one after the 
other, looking for someone to tell me 
what rig he’s using. 

Businesses are accepting these new 
technologies, as are more and more 
schools. Now let’s see, where'd I put my 
rusty old hand key? 

If you're interested in what our schools 
are doing with technology you might get 
Smart Schools, Srrtarl Kids, by Ed Fiske 
(Simon & Schuster, 1991). Get ready for 
a nasty surprise. The generation of kids 
our old-timers has sneered at is running 
circles around us. 

The Maturing Process 

Old-timers mourn for the old days 
when we hams built our own equipment 
Have we really gone soft, or is this just 
the natural order of things? 

Well, with everything using ICs and 
transistors, we can’t build the way we 
used to. right? Baloney! I doubt that re¬ 
ally has much to do with it. I suspect it 
has more to do with the growth and mat¬ 
uration of new technologies. 

When a new technology is starting 
there isn’t any commercial equipment, 
so the pioneers have to build everything 
themselves out of whatever parts are 
available, be they tubes or ICs. Then, as 
Interest grows, a few entrepreneurs start 
producing equipment. As soon as the 
equipment becomes available commer¬ 
cially that’s the end of the pioneers. 

In the 1920s we built our own re¬ 
ceivers and transmitters. Then came the 
SW3 receiver from National Radio and 
almost immediately all receiver building 
stopped. By the time I came along in 
1936 and visited every active ham in 
Brooklyn (NY). I was only able to find 
one who’d built his own receiver. Every¬ 
one else was using receivers built by 
Hallicrafters, National, Hammarlund, 
RCA. Browning Labs and so on. 

We still had to build our own transmit¬ 
ters since there were none made com¬ 
mercially until after WWII. Yes. I know 
about the National 600, but that was so 
expensive I can’t honestly count It. 
Lordyl It used Thordarson CHT trans¬ 
formers and cost around $10,000 In 
today’s dollarettes ... for a 600-watt 
AM rig. 

I lucked Into one In 1947 and used It 
for years on 75m. Then I used the power 
supplies and modulator lor my 2m kilo¬ 
watt rig on Mt. Monadnock. I put a solid 
signal Into Norfolk, 600 miles away . . . 
even when the band was closed. 
There’s nothing like 2,000 watts of audio 
on a 1,000 watt carrier on the highest 
mountain In Southern New Hampshire to 


punch through anything. 

As soon as reasonably priced com¬ 
mercial rigs became available hams 
stopped building transmitters. 

I’ve watched the same progression 
with RTTY, slow-scan. repeaters, VHF 
equipment, and then computers. Today 
very few hackers bother to build comput¬ 
ers or even accessories, they just buy 
them and put their devious minds to 
software development. 

It doesn’t make sense to build any¬ 
thing which is available commercially. 
Manufacturers buy parts cheap, have all 
of the bugs out of the design (supposed¬ 
ly), and the unit has a resale value. If 
you build it you have a terrible time find¬ 
ing the parts, they cost ridiculously, de¬ 
bugging will drive you crazier, the unit 
has zero resale value and your friends 
will not respect you for having to make 
do with such a piece of junk. 

How Abor' New Technologies? 

Yep, h re’s where experimenters 
come into play ... or would, if we were 
developing any new technologies. The 
pioneers have to invent and build. Alas, 
pioneers tend to be youngsters and 
we’ve gone to a lot of trouble lo keep 
them out of the hobby for the last 29 
years. Outside of our new no-code immi¬ 
grants, whoVe just started arriving, we 
have almost no youngsters. 

Speaking of our no-coders. I’m not 
surprised at the arrogance they’re meet¬ 
ing at many ham clubs. America has 
been welcoming immigrants this way ev¬ 
er since the second colony arrived 350 
years ago and was snubbed by the first 
as lowly newcomers. We sneered at the 
Irish when they ran out of potatoes and 
came over. Shanty Irish. We sneered at 
the Italians. We made fun of the Dirty 
Litvaks (that’s what we called 'em), and 
so on. 

Of course after about three genera¬ 
tions most of 'em became Americans 
and the melting pot worked. A few have 
kept fighting the system, calling them¬ 
selves Irish-Americans, Italian-Ameri- 
cans, Polish-Americans, African-Ameri¬ 
cans. Hmmm, I wonder why we don’t 
have Euro-Americans or Togo-Ameri- 
cans. Maybe the African-Americans 
don’t know where their families came 
from, but it obviously must have been 
some place in Africa. Things will inte¬ 
grate a lot better when we have more 
people actually thinking of themselves 
as Americans. 

Hmmm, Omar Sharif is from Egypt. 
Does that make him an Afro-American? 
Are white immigrants from South Africa 
also Afro-Americans? 

Well, never mind ... it was just a 
thought. I get off on tangents like that 
when things don’t make sense. And 
freezing newcomers out of our ham 
clubs sure doesn’t make sense. This fa¬ 
natical worship of a mode of communi¬ 
cations which is 50 years out of date 
continues to amaze me. Twenty words a 
minute in a 20,000 word a minute cul¬ 
ture isn’t rational. 

Which would you rather read In 73, 
about another antenna or digital audio 
and digital signal processing? Hey, we 
might have to actually try to think, so 
let’s skip that digital crapola. Right? Q 
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Marc I. Leavey, M.D., WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

Modifying your PK'232 

No doubt about it, the AEA PK-232 
has become one of the most popular 
multimode controllers In use by ama¬ 
teurs. But some people are trying vari¬ 
ous schemes to optimize its perform¬ 
ance for AMTOFt/Baudot operation. 

I received a letter from Mike Lamb, 
the CEO of AEA, who addresses this 
problem. Mike says, "We have been 
hearing stories of hard-core 
AMTOFt/Baudot users going through 
all sorts of gyrations hooking up CP- 
100, ST-6, etc., to their PK-232 hoping 
for the last dB of signal-to-noise per¬ 
formance. Some have even aban¬ 
doned their PK-232 for some new 
‘high performance’ AMTOFt/RTT'/-only 
controllers. 

"I can only assume that the intent is 
to gain enhanced performance for low- 
speed Baudot and AMTOR. If that is 
the goal, I can save your readers 
some time, hassle, and perhaps even 
some money. It turns out that we have 
a relatively simple factory-approved 
modification that will optimize AMTOR 
and Baudot performance for the PK- 
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232 by sacrificing 300 baud packet or 
ASCII. 

“Whereas, we have not kept this 
modification secret, we obviously have 
not done a good job of spreading the 
word to hard-core AMTOR or Baudot 
users because of the reduced versatil¬ 
ity, 

“We have noted lately that there has 
been a renewed interest in high per¬ 
formance AMTOR and Baudot mo¬ 
dem/controllers. For those users al¬ 
ready possessing a PK-232, they can 
save themselves a great deal of ex¬ 
pense by trying the subject modifica¬ 
tion first. R.F. Harris Engineers evalu¬ 
ated the PK-232 with the modification 
and found it to equal or exceed virtual¬ 
ly any commercial sitor unit on the 
market. 

“The modification consists of simply 
changing resistors R42, R52, R62, 
and R72 from 174kn t% to 432kO 
1%. Should any of your readers not 
have any 432ka 1% resistors, they 
can send a self-addressed, stamped 
envelope to AEA with a request for the 
‘AMTOR PK-232 Modification Kit’ and 
we will return the envelope with parts 
at no charge, along with four each 
174kn resistors, should they want to 
return the unit to its original condition." 


We certainly appreciate the informa¬ 
tion, Mike. The resistors in question 
are located along the right side of the 
main circuit board, at the end of each 
group between integrated circuits U22, 
U24, U25, and U27, and comprise part 
of the digital filtering circuitry. If you 
make this modification, take your time, 
and use good printed circuit tech¬ 
niques. If you are not skilled in desol¬ 
dering, DON'T! Ask someone else to 
put iron to board; you don’t want to de¬ 
stroy a good controller by trying to Im- 

Once again, if you would like to re¬ 
ceive the resistors needed to do, and 
undo, this modification, send an BASE 
to Advanced Electronic Applications. 
Inc., P.O. Box C2160, Building O & P, 
2006 196th SW, Lynnwood, WA 
98036. Ask for the “AMTOR PK-232 
Modification Kit” as detailed in this 
month’s “RTTY Loop’" column in 73 
Amateur Radio Today. 


Programs for the PK-232 

While on the topic of the PK-232, 
John Boles KA6LWC, in San Jose, 
California, sent along some Informa¬ 
tion via CompuServe. For users of ttfe 
PK-232, there is a program that is al¬ 
most a “buy and fly” called PHS300 
(about 190K zipped). It is ONLY for 
the PK-232 and operates in the “Host" 
mode. There is some limited access to 
the command line, and it may have to 
be “fine tuned” to local repeaters or 
digital links. It handles all modes ex¬ 
cept NAVTEX, WEFAX or KISS. In the 
two years that John has been using 
the program, he does not relate any 
problems that were program related. It 
has been available on CompuServe 
HamNet, and I will try to add it to the 
collection of programs available from 
RTTY Loop. 

Another program John mentions is 
ACUTERM, by Bill Kissel N8BA. It has 
some contest logging features but It 
too will only work with the PK-232. 

It has colors and quite a few “bells 
and whistles." I’ll see if I can find that 


The Ameritron QSK-5 

While we are discussing AMTOR 
and other such modes, MFJ, another 
of our digital buddies, sent along Infor¬ 
mation on a new product they are tout¬ 
ing, which is of particular interest to 
RTTYers. 

The Ameritron QSK-5 is an easy-to- 
install, external T/R switch for linear 
amplifiers, which adds full break-ln op¬ 
eration to a high-powered amplifier. 
Modes such as CW, packet, or AM¬ 
TOR, which require high-speed T/R 
switching, can now be run with an ex¬ 
isting linear amplifier. This totally silent 
device, which is six times faster than 
mechanical vacuum relays, can be 
moved to new equipment as need dic¬ 
tates. 

It is silent, electronic PIN diode 
switching which accounts for the fast 
operation and sure switch handshak¬ 
ing of the QSK-5. This eliminates hot 
switching of the amplifier, and mini¬ 


mizes TVI, RFI, and key clicks. There 
is also an exclusive “Amp Saver" fea¬ 
ture that completely turns off your am¬ 
plifier’s plate current between dots, 
dashes, and words. Your amplifier 
lasts longer, runs cooler, and works 
full break-in while running quietly, far 
surpassing the abilities of mechanical 
vacuum relay switches. 

Electronic PIN diode switching may 
well be the solution as interdigitated 
modes require more complex and re¬ 
active switching arrangements. The 
QSK-5, which is installed without inter¬ 
nal wiring by plugging in a few cables, 
addresses this need directly. The unit 
handles 2500 watts PEP, and 2000 
watts in normal amateur service, with 
an SWR below 1.5:1. In continuous 
modes, like RTTY, SSTV, or FM, pow¬ 
er is limited to 750 watts. An optional 
cooling fan will allow sustained opera¬ 
tion at 1500 watts in any mode. 

For more information, contact Amer¬ 


itron at 921 Louisville Road, Starkville 
MS 39759; toll-free telephone (800) 
647-1800. 

Interest In the various software 
packages discussed here in the past 
few months remains at an all-time 
high. Once again, if you would like to 
receive copies of the software dis¬ 
cussed, for IBM PC compatibles, send 
a self-addressed, stamped disk mailer, 
$2 in US funds, and a disk, either 5” or 
3", to me at the above address. High- 
density disk users (1.2M or 1.4M) 
have been known to receive extra 
goodies to fill up those vacant bytes, 
so there Is an advantage to using high 
density disks if you can. 

John Boles, who helped us out with 
software finds above, also points out 
that with regard to the Baycom 
modems, Craig Rader N4PLK has kits 
available, with schematics, for the 
Baycom modem. Kits are $45 + $2.50 
s/h U.S., $5 outside the U.S.; fully as¬ 
sembled units are $55 + $2.50 s/h 
U.S., $5 outside the U.S. Of course 
one should write Craig for the latest 
prices, at 385 Cherokee Court, Alta¬ 
monte Springs FL 32701. 

Similarly, I have found quite a few of 
you interested in America Online. 
Users of IBM PC compatibles need a 
mouse, EGA, VGA, or Hercules 
graphics, and a hard drive to access 
the system. Terminal programs are 
ayailable for PCs, Macintosh systems, 
and Apple II computers. If you are un¬ 
able to contact them yourself, I will be 
happy to have a starter package sent 
to you directly. Just send me your 
name, address, and telephone num¬ 
ber, computer type, and, in the case of 
PC compatibles or Apple II, disk size 
(5” or 3"). 

In the meantime, I look forward to 
more goodies next month. Spring is in 
the air here in Baltimore, and while 
baseball season is the big local news, 
there’s plenty to do in the hamshack 
as well. Let me know what you’re 
doing via mail, on CompuServe 
(ppn 75036,2501), Delphi (username 
MarcWA3AJR), or America Online 
(screen name MarcWA3AJR). Q 



THE 

GREAT 

MOBILE 

PEAR 


THE 

TEXAS 

BUGCATCHER 

HF Mobile Antenna System 

• Hi Q air-wound coils 

• Minimum SWR—excellent perfor¬ 
mance on all HF bands 

• Easy assembly to meet almost any 
configuration 

• Fits standard 3/8-24 SAE mounts 
irious length base masts & whips 


lien WB5TYD 
) 214-388-4724 8 am-4 pm weekdays 
I 903-527-4163 evenings & weekends 

Send for free brochure! 


GLA Systems 
PO Box 425 
Caddo Mills, TX 75135 


C0MG 


NEW! 

146/220/446 MHz 
MOBILE TRIBANDER! 
The first VHF/UHF 
Tribander with gain! 
GAIN; 146MHz2.1SdB 
222MHz3.2dB 
446MHzS,5dB 
Designed for use with 
the Kenwood TM-741A 
and Icom IC-901A 


CIRCLE 124 ON READER SERVICE CARD 
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“The Ameritron QSK-5 is an easy-to-instaii, external 
T/R switch for linear amplifiers, which adds full break-in 
operation to a high-powered amplifier.” 




m m Number 23 on your Feedback card 

Hams with class 


Carole Perry WB2MGP 
Media Mentors, Inc. 

PO. Box 131646 

Staten Island NY 10313-0006 


QCWA as a Resource 

Most thoughtful adults in the world 
today would agree that children are 
our most important natural resource. 
We who are involved in education are 
constantly looking for new ways to 
stimulate and hold the interest of 
youngsters in our classrooms. One of 
the best methods for motivating a 
group of young people is to have a 
lively demonstration or presentation by 
an enthusiastic guest speaker. No 
matter how expert and excellent the 
primary teacher or instructor may be, 
there’s nothing so refreshing as a 
change of pace with a different speak¬ 
er in front of the room. Besides bring¬ 
ing in a new face and a different per¬ 
sonality, the guest you invite can pro¬ 
vide a different expertise and a new 
way of looking at things, if properly 
planned, your guest speaker can give 
your class or group just the extra little 
excitement and motivation they may 

During the last 12 years of teaching 


6th, 7th, and 8th graders, I’ve discov¬ 
ered that one of the best resource 
pools of talented, dedicated, and gra¬ 
cious amateur radio operators is the 
Quarter Century Wireless Association 
(QCWA). i count many of its members 
as my friends today. Whenever a call 
for help in the classroom was put out, 
assistance was always forthcoming 
from this group. Their membership 
has within its ranks all the history and 
enrichment of radio. They are the 
guardians of all that went on before, 
yet they look to the future in order to 
perpetuate that which is best about 
amateur radio. 

QCWA has established and funded, 
through the generosity of its members, 
a program of scholarships awarded to 
young men and women in amateur ra¬ 
dio who are working toward their for¬ 
mal educations. The program honors 
QCWA Silent Key members, in whose 
name the scholarships are issued. 

Carl Felt Jr. 

Qne of the most generous and tal¬ 
ented individuals I’ve met through this 
organization is Carl Fell Jr. N2XJ. 
Whenever I meet Carl at the Hudson 
Division Cabinet meetings, he's al¬ 
ways got some new idea or project to 


Number 24 on your Feedback card 

Dealer directory 


DELAWARE 

New Castle 

Factory authorized dealerl Yaesu, 
ICOM, Kenwood, Ten-Tec, AEA, 
Kantronios, DRSI Mfg., Ameritron, 
Cushcraft, HyGain, Heil Sound, Stan¬ 
dard Amateur Radio, MFJ, Hustler, Dia¬ 
mond, Butternut, Astron, Larsen, and 
much more. DELAWARE AMATEUR 
SUPPLY, 71 Meadow Road, New Cas¬ 
tle DE 19720. (302) 328-7728. 

NEW JERSEY 

Park Ridge 

North Jersey’s oldest and finest 
Shortwave and Ham Radio Dealer. 1 
1/2 miles from Garden State Parkway. 
Authorized Dealers for AEA, Kenwood, 
Japan Radio Company, iCOM, 'Yaesu, 
etc. Ham Sales, Lee WK2T. GILFER 
SHORTWAVE, 52 Park Ave., Park 
Ridge NJ 07656. (201) 391-7887. 

NEW YORK 

Manhattan 

Manhattan’s largest and only ham and 
business Radio Store. Featuring MO¬ 
TOROLA, iCOM, KENWOOD, YAESU, 
UNiDEN BENDiX-KiNG, ASTRON, 
AEA, SONY, PANASONiC, MFJ, CCTV 
CAMERAS AND MONiTORS, BiRD 
WATTMETERS, OPTOELECTRONiCS 
FREQUENCY COUNTERS, AOR 
SCANNERS, JRC Receivers, Kantron- 
ics, Larsen, etc. Full stock of radios and 


accessories. Repair lab on premises. 
Open 7 days M—F, 9—6 p.m.; Sat. & 
Sun., 10—5 p.m. We ship Worldwide. 
For specific information call or write: 
BARRY ELECTRONICS, 512 Broad¬ 
way, New York NY 10012. (212) 925- 
7000. FAX (212) 925-7001. 

OHIO 

Columbus 

Central Ohio’s fuli-line authorized dealer 
for Kenwood. ICOM. Yaesu. Alinco, 
Japan Radio, Standard, AEA. 
Cushcraft, Hustler, Diamond and MFJ. 
New and used equipment on display 
and operational in our new 10,000 sq. ft. 
facility. Large SWL Department, too. 
UNIVERSAL RADIO, 6830 Americana 
Pkwy., Reynoldsburg (Columbus) OH 
43068. (614) 866-4267. 

PENNSYLVANIA 

Trevose 

Authorized factory sales and service. 
KENWOOD, ICOM, YAESU. featuring 
AMERITRON, B&W, MFJ. HYGAIN. 
KLM, CUSHCRAFT, HUSTLER, 
KANTRONICS, AEA, VIBROPLEX, 
HEIL. CALLBOOK, ARRL Publications, 
and much more. HAMTRONICS, INC., 
4033 Brownsville Road, Trevose PA 
19047. (215) 357-1400. FAX (215) 
355—8958. Sales Order 1-800-426- 
2820. Circle Reader Service 298 for 
more information. 
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suggest for the betterment of amateur 
radio. I’d like to honor Carl by sharing 
some of his unique background in this 
column. 

Carl Felt Jr. was bom on December 
18, 1908, in Peking, China, the son of 
Methodist missionary parents. All his 
pre-college schooling was at the 
Peking American School, with the ex¬ 
ception of his furlough years. One of 
the most fun things Carl remembers 
from those early years was in 1921 
when radio broadcasting was just 
starting and his aunt gave him a crys¬ 
tal radio set kit for Christmas. He re¬ 
members that KDKA, WGY, etc. were 
on the air, somewhere around 360 
meters. There was also a station on 
Bedloe’s Island operated by the Army 
on a much longer wavelength. 

Carl’s family was in this country for a 
while, and his father kept encouraging 
his interest in radio. When they re¬ 
turned to China in 1922, Carl had a full 
set of honeycomb coils and a detector 
and one-step amp. He and a friend 
learned the code from a Boy Scout 
Handbook and set up battery-operated 
Ford spark coil stations. They could 
talk across town in Peking. Carl’s call 
was XJ, self-assigned and without 
benefit of any authorities. They prac¬ 
ticed the code by listening to commer¬ 
cial stations, especially the ships ply¬ 
ing up and down the China coast. Carl 
remembers his dad’s surprise when 
he showed him some messages in 
German (which he didn’t know) that 
he’d copi^. Then he believed that his 
son was really doing something in his 
attic shack! 

In addition, the honeycomb coils en¬ 
abled him to listen to the longwave arc 
stations . . . NPO in Cavite; NPG, 
NPM in the Philippines, Guam, and 
Mare Island, California, respectively. 
Carl regrets to this day that he was not 
in China when worldwide DX came to 
the ham bands! 

Back in the U.S., Carl graduated 
from Cornell College where he met his 
wife of 61 years. During the Depres¬ 
sion in New York City, he felt he was 
lucky to get a job at $25 a week with 
the Daily News in its advertising de¬ 
partment. It led to a 43-year career in 
advertising . . . except for a four-year 
hiatus for WWii. Despite having a wife 
and three young girls, Carl got patriot¬ 
ic and applied for a commission in the 
Navy. He thought he could be a com¬ 
munications officer since he’d been li¬ 
censed since 1928 as W9FJA while in 
college. But the Navy was more inter¬ 
ested in his foreign background and 
ability to speak Chinese, so he wound 
up in the Naval-School at Columbia 
University. There he had nine months 
of intensive study preparing to be a 
miitary government civil affairs officer. 
The successful completion of the 


course netted him an M.A. degree in 
political science. 

Carl’s service as a Naval officer was 
very varied and gave him the opportu¬ 
nity to also serve with the Army and 
Marine Corps. After a period of sea 
duty in the Atlantic on a destroyer es¬ 
cort, he was assigned to the Office of 
the Chief of Naval Operations: after 
that to Pearl Harbor, and then trans¬ 
ferred to the 10th Army. Carl heard ru¬ 
mors that the 1st Marine Division was 
going back to North China. He jeeped 
up to 1st Mardiv headquarters, applied 
for a job, and was transferred just in 
time to leave for a return to his old 
home! 

The U.S. mission in North China 
was to accept the surrender of the Im¬ 
perial Japanese forces without taking 
sides between the Nationalists and the 
Communists. The Division did dis¬ 
charge its many tasks, one of which 
was to assist in the repatriation of 
Japanese military and civilian person¬ 
nel from North China to Japan. Carl 
was made repatriation officer of the 
1st Marine Division, based in Tientsin, 
and given the responsibility of organiz¬ 
ing and directing the repatriation of the 
Japanese. At the peak of the opera¬ 
tion, the division was shipping out 
6,000 Japanese per day. During the 
time Carl ran the Division, he saw 
more than 500,000 Japanese returned 
to the island from which they had 
come. 

When Carl came back home again, 
he spent his time catching up with 
family matters and his business ca¬ 
reer. He remained in the Naval Re¬ 
sen/e and retired with the rank of cap¬ 
tain in 1968 when he was 60 years 
old! He also returned to amateur radio. 
Carl recalls that much had changed. 
Even Chatham. New Jersey, which 
had been in the 3rd call area when the 
WWII shutdown came, was now in 
W2-land. When the “N” calls came 
and Carl got his Extra class ticket, he 
got his old XJ call back with an “N” in 
front of it. 

Carl believes he would never have 
volunteered for the Navy if he hadn’t 
have been an amateur radio operator. 
He hadn’t been especially interested 
in boating or the ocean, but he did 
think he would have made a good 
communications officer. To this day, 
Carl feels that he has amateur radio to 
thank for a second career which has 
given him great experience in the ser¬ 
vice of his country, it’s also proven it¬ 
self to be a hobby that he’s always en¬ 
joyed and will continue to enjoy as 
long as he lives. 

Just think about the enrichment that 
radio operators of Carl Felt’s caliber 
can provide to a group of youngsters. 
Consider inviting them to your classes 
and club meetings! Q 
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Deadline for the duly classifieds Is May 1B, 1992. 

HAM RADIO REPAIR CENTER, quality 
workmanship. Solid stale or tube, all 
makes and models. Also repair HF ampli¬ 
fiers. A-Z Electronic Repair, 3638 East, In¬ 
dian School Rd., Phoenix AZ 85018. (602) 
956-3024. BNB220 

FINALLY HEAR those unreadable signals 
buried in noise, heterodynes, tuner up¬ 
pers, The REVOLUTIONARY new JPS 
audio filter NIR-10, digital signal process¬ 
ing, simple hook up, deep discounted 
$379.00 delivered! Authorized dealer: 
Davis RF Co., P.O. Box 230-S, Carlisle MA 
01741. 24-HR. orders: (800) 484-4002, 
code 1356. BNB254 

HENRY RADIO 3K CLASSIC AMPLI¬ 
FIER'S through 30 MHz. Amplifier Is in 
showroom condition only 1 year old! All 
reasonable offers considered. Original cost 
$2,700. If purchased must pick up your¬ 
self. Call Paul at (401) 272-4708. 

BNB433 

QSL CARDS- Look good with top quality 
printing. Choose standard designs or fully 
customized cards. Request free brochure, 
samples (stamps appreciated) from 
Chester QSLs, 310 Commercial, Dept. A, 
Emporia KS 66801. FAX (316) 342-4705. 

BNB434 

REVOLUTIONARY HYBRID AERIAL 
WIRE: 168-strand copper “FLEX- 
WEAVE” Tm, #14, strong. Ultra Flexible, 
ties in knots, nonstretch, won’t rust/kink 
like copper weld, $36.95 first 275’ (mini¬ 
mum), ll3/ft. thereafter, includes ship¬ 
ping! Catalog $1.00. DAVIS RF Co., P.O. 
Box 230-S, Carlisle MA 01741. (800) 484- 
4002, code 1356. BNB557 

COAX, GROUND RADIAL WIRE, lowest 
cost, top quality, MilSpec RG-213, S,38/ft.; 
RG-8X, $.19; RG-58, $.18; LOW LOSS 
Belden equiv. RG-9913, $.39; any lengths. 
Radial wire #16, $39.50/1000 ft. includes 
shipping! Immediate shipment. Catalog, 
$1.00. DAVIS RF Co., P.O. Box 230-S, 
Carlisle MA 01741. (800) 484-4002, code 
1356. BNB562 

TEST EQUIPMENT CLEARANCE SALE: 

HP-8551B Spectrum Analyzer, .01-12Ghz, 
$650. HP-8405A Vector Voltmeter, 1- 


lOOOMhz, calibrated w/lab certificate, 
$650. MICROWAVE generators, HP- 
614A, 616A, 618B, 620A. 8690A, $150/ea 
HP-5328A Communications Counter, 
512Mhz, ROM, burst measurements, 
costs $7920, mint $650. HP-5245L 50Mhz 
counter $145. HP-3490A microproces 
or DVM, self-test, $250. HP-606A Sig/gen, 
.05-65Mhz, $150. Genrad 1900A Analyz¬ 
er, ELF Receiver $100. Boonton Q-meter, 
$85. Many other signal, sweep genera¬ 
tors, meters, bridges, on GIANT LIST, 
LSASE. Joseph Cohen, 200 Woodside, 
Winthrop MA 02152. (617) 846-6312 

BNB563 

RIG REPAIR by 20-year ham. Fast, rea¬ 
sonable. Skip Withrow, 5404 S. Walden 
Street. Aurora CO 80015. (303) 693-0997. 

BNB702 

IBM PC VIDEO DIGITIZER 640 BY 480 
RESOLUTION. 256 gray levels, $89.98. 
Demo disk, $3. Information, $1. Color- 
burst, Box 3091, Nashua NH 03061. 

BNB703 

ROSS’ $$$$ NEW June (ONLY): KEN¬ 
WOOD PS-50 $199.90, PB-12 $47.90, 
TM-241A $349.90, ICOM BC-50U $30.00, 
471H $869.99, 24AT $394.00, 2KL 
$1699.90, YAESU YR-901 $399.99, FT- 
747GX $649.90, FT-73RTT $265.90, AL- 
INCO EP-2010 $84.99, DJ-120T $194.90. 
ALL LIMITED TIME OFFER CALL OR 
SEND 2 STAMPS FOR MORE SPE¬ 
CIALS. LOOKING FOR SOMETHING 
NOT LISTED OR HARD TO FIND CALL 
OR WRITE. Over 9,000 ham-related items 
in stock for immediate shipment. Mention 
ad. Prices cash, F.O.B. Preston. HOURS 
TUESDAY-FRIDAY 9:00 TO 6:00, 9:00- 
2:00 P.M. MONDAYS. CLOSED SATUR¬ 
DAY & SUNDAY. ROSS DISTRIBUTING 
COMPANY, 78 SOUTH STATE, PRE¬ 
STON ID 83263. (208) 852-0830 

BNB707 

SEIZED GOODS, radios, stereos, com¬ 
puters, and more by FBI, IRS, DEA. Avail¬ 
able in your area now. Call (800) 338- 
3388 Ext. C-6223 BNB711 

GIANT SOLAR PANELS $44.00 EA! Ex¬ 
cellent Prices/Solar Equipment/Acces¬ 
sories. Free Information/Send Stamped 
Envelope, Catalog $3.00. To; Pak Rat 
Electronics, P.O. Box 690073, Houston TX 


77269.(713)893-0313 BNB715 

SIMPLEX REPEATERS $149,001 We 
manufacture them ourselves. Pak Rat 
Electronics. (713) 893-0313. BNB716 

ELECTRON TUBES; All types and sizes. 
Transmitting, receiving, microwave. Large 
inventory = same day shipping. Daily 
Electronics, P.O. Box 5029, Compton CA 
90224. (800) 346-6667 or (213) 774-1255. 

BNB719 

WE HAVE IT! AEA, Astron, Butternut, 
Callbook, Comet. Diamond, Hustler, 
Kantronics, Larsen Antennas, MFJ, Radio 
Shack, Smiley, antennas, Ten-Tec, Valor 
antennas, and more. Small town service 
with discount prices. Dandys, 120 N. 
Washington, Wellington KS 67152. (316) 
326-6314. BNB722 

MINIATURE POLICE RADAR TRANS¬ 
MITTER one mile range, $41 assembled, 
$31.00 kit, (219) 489-1711. P.O. Box 
80096, Fort Wayne IN 46898. BNB725 

BUILD YOUR OWN WIRE ANTENNAS, 
parts, GROUND RADIAL WIRE, open- 
wire feedlines, copper-weld, insulators, 
coax. Dacron rope, baluns, etc., LOWEST 
PRICES. Catalog, $1.00, DAVIS RF Co., 
P.O. Box 230-S, Carlisle MA 01741. (800) 
484-4002, code 1356. BNB726 

HAM RADIO REPAIR Experienced, reli¬ 
able service. Robert Hall Electronics, 1660 
McKee Rd., Suite A, San Jose CA 95116. 
(408) 729-8200 BNB751 

ALUMINUM MAST OR BOOM MATERI¬ 
AL 2" OD X .25” wall. Strong, lightweight, 
cheap! SASE: Doug/WS9W, Box 384, 
Stoughton Wl 53589. BNB757 

DIGITAL AUTOMATIC DISPLAYS. Ken¬ 
wood, Yaesu, Collins, Drake, Atlas, etc. 
No bandswitching. Business, $ .52 SASE. 
Specify radio. GRAND, P.O.B 3377, 
Blaine WA 98230. Phone/FAX: (604) 530- 
4551. BNB758 

WANTED; HAM EQUIPMENT AND OTH¬ 
ER PROPERTY. The Radio Club of Junior 
High School 22 NYC, Inc., is a nonprofit 
organization, granted 501(C)(3) status by 
the IRS, incorporated with the goal of us¬ 
ing the theme of Ham Radio to further and 
enhance the education of young people 
nationwide. Your property donation or fi¬ 
nancial support would be greatly appreci¬ 
ated and acknowledged with a receipt for 
your tax deductible contribution. Please 
look over whatever unwanted equipment 
you may have, and call us. We will pick up 
or arrange shipping. You will receive the 
tax deduction, but most important, the 
privilege of knowing that your gift really 
made a difference in the education and 
upbringing of a child. You are Invited to 
check into the WB2JKJ "22 Crew" CLASS¬ 
ROOM NET, 7 AM EST on 7.238 MHz or 
on 21.395 throughout the day. Hope to 
meet all of our friends at the home of 
KA2DDK, host of the third annual CLASS¬ 
ROOM NET EYEBALL on July 6, RSVP to 
us or Joe by June 15. Write us at: The RC 
of JHS 22 NYC, INC., P.O. Box 1052, New 
York NY 10002. Round the clock HOT¬ 
LINES: Voice (516) 674-4072, FAX (516) 
674-9600. BNB762 

ELIMINATE MULTIPLE NOISE TONES in 
your receiver audio output. The revoiution- 
ary new JPS noise filter, model #NF-60, 
Digital Signal Processing simple hook up. 
Unlike other Notch Filters, notches out 
multiple varying tones. Deep Discounted: 
$139.50 delivered continentai U.S.! (Else¬ 


where $150.00 plus Shipping.) Authorized 
JPS dealer; Davis RF Co., P.O. Box 230- 
S, Carlisle MA 01741. 24-HR orders: (800) 
484-4002, code 1356 BNB763 

SOLAR POWERED HAMS! The 

Sunswitcn is a charge controller to protect 
your batteries from over charge. Power 
MOSFETs are used, no relays! Assembled 
tuned and tested $39.95 plus $2.50 ship¬ 
ping. Sunlight Energy Systems, 2225 
Mayflower NW, Massillon OH 44647. 

BNB774 

PERSONAL REPEATER HANDBOOK. 

How to set up your own repeater. $16. 
Electron Processing, Box 68, Cedar Ml 
49621 (616) 228-7020 BNB777 

LAMBDA AMATEUR RADIO CLUB Inter¬ 
national amateur radio club for gay and 
lesbian hams. On-air skeds, monthly 
newsletter, and annual gathering at Day- 
ton. (215) 978-LARC. P.O. Box 24810, 
Philadelphia PA 19130. BNB812 

FREE SHAREWARE AND HAM CATA¬ 
LOG for IBM or CoCo. Morse code com¬ 
puter interfaces, $49.95. Dynamic Elec¬ 
tronics, Box 896, Hartselle AL 35640. 
(205)773-2758. BNB815 

BIG $$$ $$$ SSS. VCR, stereo, TV repair. 
Incredible manual filled with the latest re¬ 
pair tips. Recession proof yourself. Re¬ 
duce imports. Only $39.95. Berge Sys¬ 
tems, Unit 342-ST, 253 College, Toronto, 
Ontario, Canada M5T1R5 BNB816 

DIGITAL SWRandPOWER METER,As¬ 
sembled, Kit, or Plans, with Alarm and Set 
Points.FREEinformation. RUPP ELEC¬ 
TRONICS, 5403 Westbreeze, Fort Wayne 
IN 46804. 291-432-3049. BNB831 

TELEX HY-GAINAntenna’s, Rotors and 
Replacement rotor parts, Cushcraft, Bark¬ 
er and Williamson, Periphex batteries, AR- 
RL Books, Pyramid power supplies, GRE 
scanner amplifiers and converters. Sur¬ 
plus Tubes. Atkinson & Smith, 17 Lewis 
St. Eatontown NJ 07724. (800) 542-2247. 

BNB835 

FREE PLANE ANTENNA.Can be cut 
from l40Mhz to 1300Mhz. Complete con¬ 
struction INFOPACK. Send $3.00 to LYNN 
JOHNSON ELECTRONICS, Box 51268, 
San Jose CA 95151 -1268. BNB836 

FCC COMMERCIAL LICENSE PREPA¬ 
RATION RADIOTELEPHONE-RADIO- 
TELEGRAPH Latest home study fast 
easy audio video. FREE details WPT Pub¬ 
lications 1-800-800-7588 BNB840 

PRINTED CIRCUIT BOARDS-etohed, 
drilled, tin-plated. Single sided $1.25/sq. 
inch. No setup charge. Send negative or 
artwork ($10.00 for negative). We can 
generate artwork from your schematic. 
CHELCO ELECTRONICS, 61 Water St. 
Mayville NY 14757.1 (800)388-8521. 

BNB842 

SECRET SCANNERfrequencies: Federal, 
Police, Aero, Military, Cellular, Surveil¬ 
lance, also SWL & CB Books. Big FREE 
catalog! CRB Research, Box 56-ST, Corn- 
mack NY 11725. BNB843 

INEXPENSIVE HAM RADIO EQUIP¬ 
MENT. Send postage stamp for list. Jim 
Brady WA4DSO, 3037 Audrey Dr., Gasto¬ 
nia NC 28054. BNB890 

MORSE CODE MUSIC?Yes it's true! Now 
the Morse code alphabet can be learned 
and enjoyed while doing aerobics, jog- 
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1064-BB.EsleroFL; 


BNB917 


jing, driving, or dancing. Order“RHYTHM 
3F THE CODE" cassette single hit today! 
Send S5.95 (plus S2 S&H) to “Kawa Pro- 
iuclions,” P.O. Box 319, Dept. SI., Wey- 
noulh MA 02188. For Information send 
3ASE BNB899 

VMATEUR RADIO REPAIRII All makes & 
nodels, any age. S20.00 per hour-maxi- 
num labor per unit, S80.00. TELO (Dan). 
302 S. Uplands Dr., Camano Island WA 
18292. (206) 387-3558. BNB900 

COLLEGE SSSSS for ALMOST ANY- 
)NE! CALL lor your FREE copy ol ‘10 
Vays To Stretch Your Scholarship 
Jhances* (800) 524^916. (73 DE NX7T). 

BNB901 

J.S. REPEATER MAPBOOK-A must lor 
ie mobile operator. Covers 28-1200 Mh2, 
idudes aO 50 States, with maps. S9.95 -i- 
12.50 S/h. DOYLE COMMUNICATIONS- 
iB, Route 8 Box 18, Lake Pleasant NY 
2108. BNB902 

lEATHKIT NOSTALGIA-ReSve the hislo- 
y ol the company which developed and 
lanulaclured the popular electronic kits, 
ridures and stories of and by the people 
rho were involved. 120'f pages. Send 
;9.95 (WA residents add sales tax) to 
leath Nostalgia, 4320-196th S.W.. Suite 
F111, Lynnwood WA 98036. BNB903 

tOMMUNICATIONS AT ITS BEST! AR- 
'00/950 S245.00, AR-1000XC S399.00, 
iR-2500 S469.00, AR-3000 S969.00, Ex- 
anded Warranties. CB's, Scanners, Radar 
letectors, and more. Free Shipping 
'isa/MC/Diners. Turbo Electronics, P.O. 


Box 8034, Hicksville NY 11802. inquiries; 
516-938-1946/ordeis (800) 33-TURBO. 

BNB905 

BATTERY PACK REBUILDING: SEND 
YOUR PACK / FAST SERVICE. ICOM: 
BP2/BP3/BP22 S18.95, BP5/BP8/BP23 

524.95. BP24/BP70 S26.95, BP7 S29.95. 
KENWOOD PB21 SI 4.95, PB21H/PB6 

519.95. PB25/26 S22.95, PB2/KNB3 

529.95. YAESU: FNB10/17 S22.95. 
FNB3/4/4A S34.95. UNIDEN APX650 

529.95. APX1200 S39.95; HEATH110 

526.95. -NEW PACKS’: ICOM BP8(800 
mAh) S39.95, (1000) S49.95. (1200) 
S5455. BP83 S29.95, BP84 S42.95. YAE¬ 
SU; FNB2(500) S19.95, (600) S23.95. 
FNB10S (1000) S42.95, FNB12S(600) 

546.95. FNB17(600) S31.95. 

FNB4SL(750) S44.95. SANTEC; 142/1200 

522.95. ‘U-DO-IT INSERTS’ ICOM: 
BP3/BP22 SI4.95, BP5 S20.95, BP8 
SI 9.95. KENWOOD: PB21H/24 SI 4.95, 
PB25«6 SI 7.95. TEMPO/S S20.95. YAE¬ 
SU; FNB10 S14.95. FNB4/4A S26.95. AZ- 
DEN/300 S14.95. FREE CATALOG. S4.00 
Shipping/order. PA-r6%, VISA-M/C 
-rS3.00, CUNARD, R.D. 6 BOX 104, Bed¬ 
ford PA 15522. (814) 623-7000. BNB913 

WANTED: BUY & SELL All types ol Elec¬ 
tron Tubes. Can loll free 1 (800) 421-9397 
or 1 (612) 429-9397. C & N Electronics. 
Harold Bramstedt, 6104 Egg Lake Road, 
Hugo MN 55038. BNB915 

COMMODORE 64 HAM PROGRAMS-8 
disk sides over 200 Ham programs 

516.95. /S.29 stamp gels unusual software 
catalog of Utilities. Games, Adult and 
British Disks. Home-Spun Software, Box 


AZDEN SERVICE by former factory tech¬ 
nician. Southern Technologies Amateur 
Radio. Inc., 10715 SW 190 SL #9, Miami 
FL 33157. (305) 238-3327. BNB979 

COMMODORE 64 REPAIR Fast turn 
around. Southern Technologies Amateur 
Radio, 10715 SW 190th Street #9. Miami 
FL 33157. (305) 238-3327. BNB982 

FOR SALE:Seven 450 MHZ BP/BR filters. 
S350, K. Spies. P.O.B. 48185, Niles, IL 
60648-0185 BNB983 

"WANTED: RECEIVER NATIONAL 
HRO/60 with operating manual and coil 
set A to J.” Giorgio. P.O. Box 144, 
Howard Beach NY 11414. Phone (212) 
685-3947. BNB984 

THE AMAZING UNIVERSAL CABLE TV 
AND SATELUTE DESCRAMBLER. De¬ 
tailed plans, theory, parts list. Instructions, 
and troubleshooters newsletter. 20 pages. 
SI 3.95 postpaid. OCTE-D. Box 276, Al- 
burgVT 05440. BNB985 

MIAMI SCANNER ACTION IS HOT Hear 
the cops and more. One call does it all. 
(305)460-3374. BNB986 

WANTED: Waters Coax TVI Filler «373-6: 
Six meters. WAOKKC, 7139 Hardy, Over¬ 
land Park. KS 66204. BNB987 

HOBBY/BROADCASTING/HAM/CD/SUR 
VEILLANCE liansmitters. amplifiers, ca¬ 
ble TV. science, bugs, other great pro- 
)ecls! For catalog, call/wrile (916) 534- 


0417. PAN AXIS, Box 130-S9, Paradise 
CA 95967. BNB991 

HEAVY DUTY REPAIR TIPS MANUALS. 

Slereos-casselle S5, TVs S20, VCRs S25. 
All 3 S40. Berge Systems, Unit 342-ST, 
253 College, Toronto, Ontario, Canada, 
M5T1R5. BNB992 

AMATEUR RADIO REPAIR: FCC li¬ 
censed, 17 years experience, lab quality 
NBS traceable lest equipment, reasonable 
rates, G.B. Communications, Inc., 963 
Birch Bay, Lynden Road, Lynden WA 
98264. (206) 354-5884. BNB993 

VIDEOCIPHER/SATELLITE/SCANNER/ 
CABLE/AMATEUR/CELLULAR. Repair 
Manuals. Modification Books & Software. 
Calalog-S3.00. TELECODE P.O. Box 
6426-RF, Yuma AZ 85366-6426. 

BNB994 

QRP COMPONENTS Catalog, large 
SASE KA7QJY Components, 944 N. 700 
East #1, Logan UT 84321. BNBgg5 

ROTOR PARTS ROTOR service, ROTOR 
accessories: Brak-D-Lays, Quik-Connects, 
Pre-Set mods. NEW models lor sale. Free 
catalog. C.A.T.S., 7368 SR 105, Pem- 
berville OH 43450. BNB996 

SURPLUS. HUGE QUANTITIES. LOW¬ 
EST PRICES in America! Dealers wanted. 
Catalogs, S3. Surplus Traders, Box 276A, 
AlbuigVT 05440. BNB997 

FOR SALE; Clegg Mark 3 2m FM, work¬ 
ing but NMR S75, Klaus Spies POB 
48185, Niles IL 60648-0185. BNB998 


Two Meter Special 


★ FAX* FAX* FAX* 
(406)252-9617 

★telephone *TELEPH0NE * 
(406) 252-9220 


See on your computer screen what 6 or 
more U.S., Russian and Japanese satel¬ 
lites see. Make money many ways. Makes 
a terrific science project. We manufacture 
and sell all the equipment you need. In 
business since 1956. 

For complete details dial our electronic 
bulletin board anytime. 300-2400 baud. 
Modem configuration: 8 bits, i stop, no 
parity: {718)-740-39ll. Voice 8AM-1PM: 
(718)-468-2720. 

Or send $20 for fantastic 8 disk program 
set for your IBM-PC. 

Vanguard Labs 

196-23 Jamaica Ave., Hollis NY 11423 


BMK-MULTY 

Multi-mode software by G4BMK for your 
IBM-PC or compatible. 


Unique multi-sampling RTTY algorithm 


Detailed literature upon request. Matching T.U, available. 
AMTOR+RTTY-iCW-iAudio Spectrum Analyzer $95. 
Extended version with HF WEFAX and SSTV reception 
$125. Visa/Mastercard 

Authorized^U.S. Distributor 
Schnedler Systems AC4IW 
25 Eastwood Rd.. P.O. Box 5964. Asheville, N.C. 28813 
(7041 274-4646 



RACK AND CHASSIS BOXES 



PRINTED CIRCUIT BOARDS 

It’s easy to build PCB’s. No camera or dark 
room are required. All materials, even 4 
drills, along with simple instructions to use 
magazine or other types of artwork are 
included. All 6 4’x6' toards are precoated 
with a strong easy to use dry film 
photoresist. For FREE simple, step by 
step. Instructions and catalog or to order 
the CIRCUIT BOARD KIT ($45.00) 
cali or write: Solder World, Dept M4.9555 
Owensmouth Ave. #14. Chatsworth, CA 
91311. (818) 998-0627Fax (818) 709-2605 
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Number 26 on your Feedback card 

Random OUTPUT 


David Cassidy N1GPH 


FCC Enforcement 

For years, the FCC has maintained that 


is very iittie money and staff avaiiabie to 


priorities, beginning with matters of public 
safety. Of course, the FCC's first enforce¬ 
ment priority is, and shouid be, investigating 
interference effecting iaw enforcement, pub- 
iic safety, aviation and other iife, death or 
property services, 

if you've read this coiumn more than once, 
you know that i feei amateurs shouid be seif- 
poiicing. Since the FCC doesn't iike to be 
bothered by the petty probiems of amateur 
radio (and most of them are petty), it oniy 
drives another naii into amateur radio's 
coffin, every time one of us bugs the FCC with 
a minor infraction, pet peeve or other time 
wasting compiaint, Uniess it's positive PR, 
the iess attention we draw toward ourseives 


White we amateurs should work to settle 
our own differences, this does not mean that 
the FCC can or should wash their hands of the 
entire Amateur Radio Service, We have some 
serious enforcement problems—some that 
have been going on for years—and it is high 
time the FCC stopped hiding behind the “no 
money or manpower" excuse and started 
cleaning up some of these problems. 

If the FCC is so poor and understaffed, why 
is it that they can spend hundreds of thou¬ 
sands of dollars chasing down a bunch of kids 
broadcasting rock music on the relatively bar¬ 
ren frequencies above the 40m band, when 
we've got hoards of violations happening on 
the heavily populated 80,20,10 and 2 meter 
bands? I submit that it is not a question of 
money and personnel, it is a matter of man¬ 
agement and priorities—both bad, 

I am sick and tired of losing the use of 50 
kHz of the 20m band to various forms of ver¬ 
min, while the FCC spends thousands to 
chase down harmless “pirates" on 7,415 
MHz, I have heard blatant violations of sever¬ 
al FCC regulations on an almost daily basis 
on and around 14,313 for over five years, and 
with the exception of a few fines, the FCC has 
done absolutely nothing to solve the problem. 
It is obvious that this group of idiots is not 
going to go away on their own. As a taxpayer, 
I am furious that the agency empowered to 


ganizations occurring from one end of the 
amateur spectrum to the other. 

As the editor of the Arlington (VA) 10 -10 
News put it in a recent newsletter, 
",,, something is very wrong when a Federal 
regulatory agency expends its resources 
chasing minnows, while the sharks swim 
free," 

There are two reasons why this lack of at¬ 
tention to ongoing violations really ticks me 
off. First, I just did my taxes. When I figure the 
percentage of my income that goes to Wash¬ 
ington every year and then figure the value 
I'm getting for my investment, it makes me 
want to scream. The fact that I am an Amateur 
Radio Operator has very little to do with it, I 
am a taxpayer, paying for the operation of the 
FCC, and don’t like the way they are setting 
enforcement priorities. Second, as an Ama¬ 
teur Radio Operator and proud citizen of the 
United States, I feel that rules violations that 
occur on bands where propagation insures 
that the violations are being heard all over the 
world should be given more priority than a 
CBer getting into his neighbor's $20 tele- 

I am not advocating that thousands of you 
start writing to the FCC, demanding action on 
whatever has got your goat this week. This 
will make us no friends in Washington and 
only serves to clog up the works (since every 
complaint, no matter how real or imagined, 
must be answered). What I am saying is that 
you, I and the FCC are well aware of several 
ongoing violations of Part 97. It’s about time 
the FCC did something to clean up these 

The time lor reading about these fools in 
the amateur radio press (and we all know who 
I’m talking about) is over. The lime for pass¬ 
ing out fines is over. Certain problems have 
gohe way beyond the realm of "sell-polic- 
ihg," Now is the time lor the FCC to clean 
house a little, and they can start with the 
cesspool on twenty meters. Now is the time 
for certain hams to lose their licenses, and for 
several to spend some time in jail. 

When they’re through rounding up the 
hooligans on 20 meters, how about it if the 
FCC spends a few contest weekends tracking 
down the illegal power operators and inten¬ 
tional interferers. If they did this over the 
course of six or eight major contests, maybe 
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Propagation 

Jim Gray WIXU 


JmGrayWIXU 

210 East Chateau Circle 

PaysonAZ85541 

HF propagation conditions for June 
1992 are liable to be the worst in a long 
lime! The reason for such a gloomy predic¬ 
tion is the seasonal "HF Doldrums" one 


occur on June 21st, and a full moon on 

I hope these gloomy predictions for 
June propagation DON’T come true, but 
let's wait and see. It could be a very GOOD 
month for VHFers who will find some con- 


can expect in June, plus the decline of the ditions much to their liking. Always listen 
sunspot cycle, and some forecast periods to WWV at 18 minutes past any hour for 
of extremely unsettled conditions related current updates on solar-geophysical data 
to the earth’s magnetic field. All of these, and announcements of importance. See 
of course, relate to the sun itself.. .some you next month. WIXU. Q| 
directly and some indirectly. 

The days of June and 


16lh are likely to be the focus of 


sets on, or a day or two before or 
after, these dates; which Is the 
closest I can come at the time of 
this writing in March. For hams 
who are interested in relation¬ 
ships between the sun and other 
geophysical events, look for pos¬ 
sible earthquakes, volcanic erup¬ 
tions and violent atmospheric 
storms around these dates, and 
particularly VLF or ULF “signals" 
and perturbations of same. 

The chart shows which days 
are likely to be the worst (P), those 
which might be acceptable (F), 
and those which might be good 
(G). Daytime best bands will be 17 
and 20, with much short skip and 
some DX. Bands between 30 and 
160 will be virtually useless dur¬ 
ing the daytime. At night, you can 
count on 20 meters to be open for 

bands between 30 and 160 open 
variably, depending on atmo¬ 
spheric "noise," i.e. QRN. 

There will be a partial eclipse of 
the moon on June 15th, visible 
from Antarctica, North (except ex¬ 
treme NW) America, Central and 
South America, as well as East 
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From the Hamshack 


Arthur C. Erdman W8VWX, Worthing¬ 
ton OH Part of your editorial in the January 
1332 Issue contained, lor the first time in 
print, praise lor the work done by myself 
and my shipmafes. I was one ol fhe insfruc- 
tors in receivers In Radio Material School 
(USNR-Special Assignment) who “fiendish¬ 
ly* puf in bad components to be found by 
the students. I taught at Navy Pier, Chica¬ 
go, from 1345 fo 1346. At college, they 
looked down their noses at my experience 
in Navy electronics. 

You hit the nail on Ihe head by saying 
much of college was not interesting nor to 
Ihe point Only in my fifth year did I gel any- 
Ihiig really interesting. It was the detailed 
study of TV receivers. 

I've relired from elecironics and now am 
helping my oldesi son in his financial busi¬ 
ness (CPA). Wifh fhree compufer systems, 
he can do much more work in a shorter 
lime period. Ham radio is not the only group 
with old fogies—some CPAs absolutely 
refuse to learn how to operate Ihe computer 
systems. They are being left behind. 

Keep blasting hams to "shape up—ship 
out." 

Joseph P. Esposito N2NSO, Bronx NY 
I really enjoy reading 73 Magame. I look 
forward to Ihe next Issue each month. I am 
responding to WASBMN's comments fLeP 
fers,' January 1992] about contesting on 
the amateur bands, especially 10 meters. 

I am a Tech and my phone privileges, as 
you know, are a small spectrum ol the ama¬ 
teur bands. I am a radio warrior on the 
weekends and look forward lo working DX. 
But when I get home on Friday night from 
work, fire up Ihe radio, and I hear “CQ con¬ 
test," I shut down and I work my 2 meter ra¬ 
dio. 

I have to agree with WA5BMN: I do like 
using my radio equipment on Ihe week¬ 
ends: HF, that is. 

Bill Strickland KC4CUM, Huntsville 
AL I have been reading your magazine for 
several years and Ihink it is by far the best 
that I have ever seen. Your ideas and pro¬ 
posals about radio, morals, and enthusiasm 
are always refreshing and uplifting. 

It was only recently that I discovered 

vice and on the USS Drum. I have fond 
memories of a favorite uncle Roy B. Hester 
who was on several of the old pig boats and 
later made 13 patrols on Ihe USS Naulilus 
as Chief Elecirician's Mate, including Ihe 
Battle of the Coral Sea and Midway. 

Thanks for the influence you conlinue to 
have on your readers. 

Dick Melcher WA6MDI You talk about 
the 14.313 mess. Vl/ell, I ran into the same 
kind of thing when I moved into the Rogue 
Valley 18 months ago. I was interested in 
having a 440 MHz input and a 2m output 
remote base. Some of the local "powers’ 
got wind ol this and started bad-mouthing 
me. At the local radio club I was asked, 
"Vl/ho do you think you are, coming up here 
from California and doing this in our val¬ 
ley?" Seems lhai a group feels that 2m is 


for rag-chewing and fhaf packef. repeaters 
and. most ol all. aulopalchers. have no use 
on their band. So I put up a 440 MHz re¬ 
peater to control an ICOM 735 with an Ul¬ 
tra-Corn Shack 64 and an AT-150 auto an¬ 
tenna tuner. I've already got a half dozen 
users. Including a blind man and some 
users in retlremenl manors where outside 
antennas are not allowed. 

Anyone else domg this? This Is a great 
service lor hams in poor locations and I'd 
like to see more like this. Dick, if we lose 
amateur radio, it'll be your grousing retro¬ 
grade neighbor hams who have killed Ihe 
hobby, not you... Wayne 

Garry Neill K4FRL. Acworth GA I met 
you about 20 or 25 years ago in Ihe hospi¬ 
tality room at the Atlanta Radio Club Ham- 
lest. I knew that you were a "maverick" from 
what I had been told. Bui. I found lhal I 
liked what you said. I have since agreed 
with your philosophy and your Ideals. 
Please, keep prodding me (hams) and the 
other groups that you are working with. 

I haven't followed your exhortations lo 
the extent that I should, but I enjoy your 
continuing lo encourage me on lo greater 
accomplishments. You have my backing lor 
any idea or project lhal you have. 1 can say 
lhal. based on my reading your writings lor 
Ihe past 20■^ years, you have been "right on 
target," Keep up the good work. 

Jim Travis AC4JI, Nashville TN Agree¬ 
able or disagreeable, your editorials are 
provocative, more often on target than off. 
Practical or not. you generate volumes ol 
ideas. Ideas are Ihe lifeblood ol creativily. 
What makes you uncommon Is lhal you act 
on your ideas and often succeed. When 
others act on your ideas, good things can 

For more than 20 years my ham license. 
WB4HNS, was rarely used. In Ihe mid-'60s 
some excellent Army instnictors at Fort Dix. 
NJ, taught me code. These guys could 
strap on a leg key and bat code back and 
forth and never lake a note. It was made 
dear lhal if you dith'l team, you would be 
backpacking in the snow on Ihe other side 
of the post—the Army’s answer lo incentive 
licensing, I guess. 

Near Ihe end of Army service. Iwo 
sergeanis al FI. Polk, one an ex-Westem 
Union lelegrapher, iniroduced me lo ham 
radio al Ihe MARS stallon lo which I'd just 
been assigned. They administered the 
Novice exam. Picture yoursell as a Novice 
silling before a Collins S-line console, cour¬ 
tesy ol Uncle Sam, with beams, an Inverl- 
ed-V, a long dipole, most of Ihe operating 
lime you could want, and a couple of fine 
operators right there lo team from. Few 
Novices are ever so lucky. 

Afler Army service I upgraded lo Gener¬ 
al class, used a 75 watt crystal CW rig for 
awhile, Ihen al bul quil the hobby. Excuses; 
apartments and a condo with no antenna 
space, career demands, family expenses, 
no decent equipment, never hearing much 
on 2 meters for which I DID have gear. 

The license would be renewed, ham 
magazines read, a lew projecis buill. I 


would call on 2 meler FM but gel little out of 
if. Computers became a serious hobby. 

The old Eico CW rig gathered attic dust 
beside a Heath SB-300 receiver, its crystals 
removed and employed in a home-brew 
shortwave converter lor the car. 

A lew years ago I began paying atten¬ 
tion lo your jarring edtorials. Your message 
to me was and still is: Got a license? Use it 
or lose it. Same goes for valuable chunks of 
radio spectrum. 

One day colleagues at work invited me 
under their 1330 Field Day lenl. That day 
the fire was lit and refused to go out. Soon I 
found an affordable used HF rig, some Hus- 
ller colls and a modem 2m HT, figuring if i 
can'l put up an antenna where I live. I'll go 

One hundred ten countries. 50 slates, a 
thousand QSOs and two quick upgrades 
laler I am still mobile. In front of me are Iwo 
prized original cards that arrived today from 
mobge conlacis wifh Jordan and Antarctica. 
Am I enjoying the heck out of Ihis? You bet. 

Lasl year I signed on with Army MARS, 
the local radio club, and QCWA—met some 
great people, contribute as work permits, 
proselytize a lol about ham radio but Itch for 
more. Salelllles and the upper spectrum 
have yet to be explored. If there Is a way to 
work those mobile, believe me I will find It. 

This hobby is. as Robert Louis Steven¬ 
son put II, "so full ol things we should all be 
happy as Kings." There is no end lo the 
challenges, no limit on our frontier. 

Had you not been such a nag all these 
years, Wayne. I would not be writing lo 
thank you. 

There are. in fact, many lo thank, begin¬ 
ning with Ihe two sergeanis whose names 
and calls I wish I could track down. They 
must now be close lo retirement. 

Above all. I will remember a young 11- 
year-old worked in a contest over a year 
ago. In a lew short months he had gone 
from no license to Advanced, With his la¬ 
ther's obviously able help he was preparing 
lo march on Extra. If HE could do 11, so 
could a 43-year-old. A few months laler I 
walked out of a VE session as /AE awaiting 
a new call. 

Our hobby laces serious problems and 
challenges. Perhaps the new people en¬ 
ticed by no-code licensing will show Ihe 
way. We need the new blood. Most no¬ 
coders I run across will be credits to Ihe 
hobby. Most already are at work on up¬ 
grades. some with remarkable dedication. 

Whal is nice to know as I meet people 
on the bands is that this rejuvenated inter¬ 
est is NOT unique. Many have followed 
similar paths. Invariably we regret Ihe lime 
away from ham radio. We are glad to be 
back. 

I hope more ol us read and re-read 
David Cassidy's February 1332 piece on 
how to generate a QSO conversation. It is 
important. As a journalist, an interviewer 
who er^oys extended QSOs with Ihe inter¬ 
esting people of our hobby, be assured Ihe 
techniques work. David's article could be 
Lesson 2 in any operating manual. Lesson 
1 being how to tune up quietly. 

The points he makes were driven home 
for Ihe first lime by a ham visiting here from 
Kentucky, a minister, active on 2 meters. 
This gentleman never really said much in 
his QSOs on a local repealer. He didn't 
have lo. He asked questions, made obser¬ 
vations. He drew people out. Many Interest¬ 
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ing experiences and a few life stories were 
told in those QSOs. He was absolutely Ihe 
best and brought out Ihe best in his con- 

Keep those editorials, line columns and 
concise construction articles coning. Most 
of all, thank you for your proddng. Don'f ev- 


John Seginski N7NV, Reno NV Wayne, 
first of all. I think you're crazy. Or mighty ec¬ 
centric to say Ihe least. And that is no in¬ 
sult, believe me. I’ve been reading your edi¬ 
torials since way back when you first start¬ 
ed 73 Magazine. 

I’m glad you’re crazy. That’s why you've 
accomplished so much In your Pfe. I don't 
think "normal" humdrum people accomplish 
anything, especially in the technical fields. 

The reason I'm wriling is because I Ihink 
you're loo hard on some of the old modes 
ol operaltog, like CW and AM. I've recently 
got back on 10 meter AM (popular AM win¬ 
dow, 23.0 lo 23.2 MHz) using a Johnson 
Ranger and a Collins 75A4 and have been 
having a really good time. I can call CO and 
meet a tot of new friends, and we talk for 
hours about Ihe technical aspects of Ihe old 
rigs. Sort ol reminds me ol Ihe fellows I 
know al Ihe classic car club when Ihey get 
together to discuss the pros and cons of 
whether a straight 6 engine Is any better 
than a V8, or vice versa, In their old cars. In 
Ihe classic car club we riever talk against 
the guys who own and drive the old cars. 

And I’ll bet when you were in your 
Porsche dub you didn't talk agaiisl Ihe fel¬ 
lows who owned and drove Ihe old Speed¬ 
sters, did you? You probably talked with 
them about the characteristics of Iheir old 
cars even though they weren't state of Ihe 
art. Why can't you afford the same courtesy 
lo Ihe hams who enjoy the old modes ol 
communication? Remember: Ham radio is 
supposed lo be fun, regardless of'whal 
mode Is being used. 

You won't find many hello/good-bye 
QSOs on to meter AM phone. Some of Ihe 
guys (old and young) can literally talk your 
ears off. They don't use VOX and when 
they are talking, they have Ihe podium. 

Take a listen. I think you’ll be pleasantly 
surprised, and get yoursell lhat old boat an¬ 
chor rig you dreamed about when you were 
young, but couldn’t afford, and get on the 
air. I'd Eke QSOing with you. 

Using old classic modes like CW and 
AM does not detract from Ihe modem 
modes of operalion. I slill love SSB, packef. 
FM, TV, etc., but I do stay off VHF and UHF 
because every time I gel on, all I hear is 
people clicking Iheir HT transmit buttons 
and invariably someone will come on and 
say, “Could you stop transmitting? You’re 
tying up Ihe frequency." That’s not the type 
of ham radio operation I care for. 

And CW. If you run high power, I agree If 
could be delrimenlal to your health. But you 
really don’t need much power when the 
band you're using is open. There’s nothing 
more relaxing than clicking away on Ihe old 
Vibroplex on Salurday mornings on good 
old40CW. 

We should all er^oy aB the great aspects 
of ham radio. All modes and all bands. 
They all have their advantages and disad¬ 
vantages. and they are all fun. 

So llghlen up Wayne. Have fun, and 
I hope to see you on good old 10 meter 
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Build a 10 meter voice transmitter ... see page 18. 



8 An Indoor or Window-Mounted Vertical Dipole 

A lloor-to-ceiling antenna for 10-20m.W3JIP 


8 An Indoor or Window-Mounted Vertical Dipole 

A lloor-to-ceiling antenna for 10-20m.W3JIP 

14 Six-Band Linear Trap Antenna 

Multi-band operation without coils or capacitors... XB4ZGC 

18 10 Meter DSB Transmitter 
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Flea Markets 

The great cry from builders has to 
do with finding parts. You can't build 
much if you have to rely on Radio 
Shack for all your parts. And you're 
limited If you have to depend entirely 
on equipment that's available In parts 
kits. So how can you find the parts 
you want? Well, they're all there by 
the zillions in the larger flea markets. 
The only problems are (a) getting to 
a big enough flea market to find what 
you need, (b) actually finding your 
needs in a reasonable length of time, 
and at the price you want, and (c) 
getting the parts when you need 
them and not six months before or 
after. 

Even the humongous flea market 
at the Dayton Hamventlon doesn't 
help you If you get the bug to build In 
June or September. How can you 
even guess In April that you're going 
to want to build something In 
September? 

The logical answer to this is to get 
the flea market exhibitors to advertise 
their stuff somewhere in a magazine 
or catalog. Just why hundreds upon 
hundreds of flea market exhibitors 
are so blind to the wonders of mall 
order is a puzzle. I love mail order. 

Heck, I started my first mail order 
business when I was 12 years old 
and did well at It. That was the Elm 
Stamp Company. I ran across some 
of my old ads In a scrapbook re- 

Mail order makes It so you can 
reach people anywhere in the coun¬ 
try and let them know what you've 
got. Yes, you have to learn about ad¬ 
vertising and you have to be merci¬ 
less in keeping track of which ads 
and publications pull best for which 
products. But it sure is nice to see 
those post office buckets of mail 
coming in every day. all with checks 
and charge card info in them. And it's 
great to have your phone ringing with 
orders day and night. 

I'm selling CDs by mail order 
Ihrough Music/NH. We're also selling 
book and code tapes through Uncle 
Wayne's Bookshelf. My wife sells 
how-to-dance videos and her phone 
rings with orders day, night and on 
weekends. Does this bother me? 
Nope, when she's not around I write 
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down the orders for her and she has 
them shipped the next day. I love 

I started my Radio Bookshop back 
in 1958. selling books to hams. It's 
still going, now called Uncle Wayne's. 
Lordy, that's 34 years! 

If you have any ideas on how to 
get the hundreds of flea market ven¬ 
dors to get into mail order, please let 
me know. I'd love to be able to buy 
things from them the next lime the 
building bug bites. By the time I gel 
to Dayton I'm too busy networking 
with manufacturers and talking to 
readers to properly shop the flea 
market. There's just loo much to do 
In two and a half days. 

Perhaps a special advertising sec¬ 
tion in 73 would help. We might be 
able to do that two or three times a 
year to see how it works. How about 
a "Ham Radio Marketplace" supple¬ 
ment a couple times a year that we 
send only to subscribers? Heck, we 
could include It lor our Radio Fun 
subscribers too. That would give it a 
very good circulation. 

Let me know if this is something 
you'd like to see. 

Helping Kids 

There's a lot of handwriting about 
the sad state of our youngsters. 
They're not getting interested in sci¬ 
ence and math— they’re not read¬ 
ing—heck, they can't even talk very 
well, like. Yes, I agree that our educa¬ 
tional system is at fault. It's been 
shown to be one of the worst in the 
developed countries. And yes. I have 
a bunch of ideas on ways to get it 
turned around. 

My proposals for change are radi¬ 
cal. They have to be. because all of 
the efforts to just improve education 
have failed. In the almost 10 years 
since the A Nation At Risk report bil¬ 
lions have been spent trying to im¬ 
prove the system. What they've 
found is that the system doesn't need 
fixing, it needs re-inventing. 

Now. my question is this. How in¬ 
terested are you in helping to do 
something about this mess? I’ve 
done a lot of homework and have 
come up with some proposals for a 
completely new educational sys¬ 
tem—one I think you're going to like. 
But just proposing the changes 
1992 


means lltde—the tough part is getting 
them implemented. That's going to 
take some work and clout. Are you 
into work? Have you any dout? Con¬ 
nections? 

Starting From the Beginning 

Alter a good deal of research, plus 
some thinking, the whole miserable 
picture of how badly we've been 
messing up our children finally 
dawned on me. Oh, I suspected, but I 
figured I must be wrong. We wouldn't 
do that to our kidsi Well we have and 
are—and it's going to continue un¬ 
less you and I are able to stop it. 

First, I hope you look the time a 
couple of years ago to watch a PBS 
movie called "7-14-21-28." It was a 
film showing interviews with seven- 
year-old British kids. They asked 
them what they thought they might 
do in life. Then they Interviewed them 
again at 14 to see how their lives had 
progressed by the time they were in 
their teens. Again they discussed 
their plans and Interests. The third 
set of Interviews with the kids was 
when they were 21. Now we could 
really begin to see how firmly their 
lives had been set when they were 
seven. The last Interviews were when 
they were 28. This showed even 
more clearly how well established 
lifetime patterns are set by seven 
years old. The film will be shown 
again soon, complete with interviews 
at 35 years of age. Don't miss it. 

Now we can see that those psy¬ 
chologists have been right who have 
been claiming that by the time chil¬ 
dren get Into school their minds are 
already closed to reading and intelli¬ 
gent speech. It makes sense if you 
know anything about how living 
things develop. If you interfere at any 
one stage of development, the whole 
organism is thrown out of kilter and 
can never really recover. 

With babies we know that without 
adequate stimulation at the right time 
the brain fails to build the neuron net¬ 
works needed to speak, read, and 
even think very well. Enter Big Bird, 
who turns out to be a much greater 
ogre than ever imagined. Yep. 
"Sesame Street" comes on a villain. 
Both day care centers and parents 
have been using ‘Sesame Street" to 
keep children sedated. Well, it's great 


for that. It hypnotizes them with flash¬ 
ing lights and constant action, but it 
doesn't provide the stimulation chil¬ 
dren need to build the neuron net¬ 
work in their brains which is involved 
with dealing with language and think¬ 
ing. The result is kids that schools 
are unable to reach—kids without 
brains developed enough to handle 
reading, kids with short attention 
spans who are used to instant gratifi¬ 
cation. kids who get bored easily and 
have few enthusiasms or even much 
of an interest in learning. 

The really awful part of this is that 
once the time has passed for the 
child’s brain to develop during this 
part of the normal growth cycle, there 
is no way to completely repair the 
damage. Children grow their minds 
and bodies step by step. When a 
step is skipped or mangled, it’s man¬ 
gled permanently. And that's what's 
happening when we should be read¬ 
ing to our children. We fared belter a 
couple of generations ago when we 
listened to the radio. Thai called for 
building pictures in our minds—our 
brains got some work to do and were 
not fed visual pap. with nothing last¬ 
ing more than a few minutes. Is it any 
wonder kids have such short atten¬ 
tion spans and find books boring? 

Parents who are just too busy to 
read to their children should at least 
invest in some children’s stories on 
tape—and I don't mean Dr. Seuss ei¬ 
ther. My mother read to me while I 
ate lunch every day. As soon as I 
learned to read I was hard at It. read¬ 
ing and re-reading the Oz books. I al¬ 
so loved the poetry of Robert Louis 
Stevenson and Eugene Field, and 
could recite much of it. 

By 10 years old I'd read all the 
Tom Swift and Tarzan books, Booth 
Tarkington, Mark Twain, books on fly¬ 
ing, and I even loved what few space 
travel books there were. So when’s 
the last time you read to your chil¬ 
dren or grandchildren? If they’ve 
been poisoned by "Sesame Street" 
it's probably too late. I’ve been plan¬ 
ning on making some tapes of me 
reading the Oz books, but maybe I'm 
ahead of my time again. 

If we want kids to get interested in 
science and amateur radio, they're 
going to have to be able to read and 
think. They’re going to have to be 
able to set goals and achieve them. 
We need these kids as amateurs to 
carry on for the next generation. We 
need them to keep our hobby from 
being blown away by commercial 

interests. But most of all we need 
them as potential high-tech career 
scientists, engineers and technicians 
to help protect our quality of life in the 
next century. 

Let’s say that you're not being 
your usual contentious self and, for a 
change, you're agreeing with me. 
The logical question then is, what 
can I do about the situation? Heck, 
I'm just one person. Yep, you're one 
person—and so am I—and so are a 
hundred thousand other 73 readers. 

Continued on page 76 
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Father Moran, 9N1MM, 
Silent Key _ 

Marshall Moran SJ, better know to the ama¬ 
teur community as Father Moran 9N1MM, 
passed away in New Delhi, India, on April 15, 
1992, of heart problems. He was 86 years old. 

Father Moran's amateur radio career spanned 
the history of the hobby, from his first crystal radio 
in 1918 to his daily appearances on 20 meters 
(even within days of his death). Although he never 
held a U.S. amateur license, he was active on the 
bands from Chicago in the 1920s. 

In 1951, Father Moran moved to Nepal to es¬ 
tablish the St. Xavier School in an abandoned ma¬ 
harajah's summer paiace. He remained there for 
40 years. In 1960, he asked for and received the 
first amateur radio license in Nepal. 9N1MM. 

Father Moran made almost 300,000 contacts 
from Nepal and assisted essentially every visiting 
ham to get on the air. [Ed. Note: Father Moran 
holds a special place in my OXing memories; my 
first OX contact was wth 9N1MM - WBSELK] 

While not on the air. Father Moran ran the St. 
Xavier school with its 260 students. He held morn¬ 
ing sick call, despite his lack of formal medical 
training, and he worked tirelessly to improve the 
education and spiritual well-being of two genera¬ 
tions of Nepalese. 

Rest in Peace, 9N1 Mickey Mouse. TNX to the 
DXBulletin, April 24, 1992. 


FCC Begins License 
Revocation Proceedings 

The FCC has targeted the amateur Extra 
class operator licenses of Sandra V. Crane 
N6TFO (Marina Del Rey, California) and Charles 
P, Pascal WB6CIY (Culver City, California) for 
suspension and has begun revocation proceed¬ 
ings. Crane and Pascal were the operators of the 
California Amateur Radio School in Los Angeles. 

Charles Pascal was previously separated from 
the W5YI-VEC testing program in 1986 when 
there was a question as to whether his PNP Ama¬ 
teur Radio School might be a profit-making ven¬ 
ture. The policy of the W5YI-VEC—which every 
VE must agree to—is that none of its volunteer ex¬ 
aminers may be in the amateur radio business, 
defined as charging amounts above out-of-pocket 
expenses. This differs from FCC conflict-of-interest 
rule 97.515(b) which precludes examiners from 
manufacturing, preparing or distributing amateur 
equipment or license preparation material. 

Pascal’s request to become a VEC in 1988 was 
denied by the Commission. 

Sandra Crane N6TFO was disaccredited as a 
volunteer examiner in May 1991 after it was con¬ 
cluded that the $150 tuition charged by the Califor¬ 
nia Amateur Radio School for a four-hour amateur 
radio training course conflicted with W5YI-VEC 
policy. On April 24, the FCC designated both 
Crane's and Pascal's operator license for suspen¬ 
sion and ordered them to show cause why their 
station license should not be revoked. 

“If either respondent requests a hearing or sub¬ 
mits a written statement concerning the suspen¬ 
sion, that respondent’s suspension will be held in 
abeyance until the matter is decided. If either re¬ 
spondent does not request a hearing or submit a 
written statement, that respondent's suspension 


will take effect 30 days after his or her receipt of 
this order." 

The “Show Cause" order states that the matter 
will be decided on six issues: 

(1.) whether the respondents assisted other 
persons to obtain amateur operator licenses by 
fraudulent means: 

(2.) whether Sandra Crane improperly exam¬ 
ined her daughter for amateur radio licenses: 

(3.) whether Charles Pascal improperly partici¬ 
pated in the examination of Sandra Crane’s 
daughter on November 12,1990: 

(4.) whether the respondents are qualified to re¬ 
main a Commission licensee: 

(5.) whether one or both station licenses should 
be revoked: and. 

(6.) whether suspension of one or both operator 
licenses should be affirmed, modified or dis¬ 
missed. 

It has not yet been determined what FCC action 
will be taken against the volunteer examiners who 
may have been involved. TNX W5YI Report, Vol¬ 
ume 14, Issue IflO, May T5, 1992. 


KV4FZ: Guilty of 
Telephone Toll Fraud 

St. Croix ham operator Herbert L. “Herb” 
Schoenbohm KV4FZ has been found guilty in 
federal court of knowingly defrauding a Virgin 
Islands long-distance telephone service re¬ 
seller. He was convicted April 24th of possessing 
and using up to 15 unauthorized telephone access 
devices in interstate and foreign commerce nearly 
five years ago. 

The stolen long distance telephone access 
codes belonged to the Caribbean Automated Long 
Lines Service. Inc. (CALLS) of St. Thomas. U.S. 
Virgin Islands. Schoenbohm was found to have 
made more than $1,000 in unauthorized telephone 
calls—although the prosecution said he was re¬ 
sponsible for far more. 

According to the Virgin Islands Daily News, 
Schoenbohm. who is also the St. Croix Police 
Chief of Communications, showed no emotion 
when he was pronounced guilty of the charges by 
a 12 member jury in U.S. District Court in Chris- 
tiansted. The case was heard by visiting District 
Judge Anne Thompson. 

Neither Schoenbohm nor his defense attorney, 
Julk) Brady, would comment on the verdict. The ju¬ 
ry deliberated about seven hours. The sentencing, 
which has been set for June 26.1992, will be han¬ 
dled by another visiting judge not familiar with the 
case. 

Schoenbohm. who is Vice Chairman of the V.l. 
Republican Committee, has been released pend¬ 
ing sentencing, although his bail was increased 
from $5,000 to $25,000. While he could receive a 
maximum of 10 years on each count. Assistant 
U.S. Attorney Alphonse Andrews said Schoen¬ 
bohm probably will spend no more than eight 
months in prison since all three counts are similar 
and will be merged. 

Much of the evidence on the four-day trial in¬ 
volved people who received unauthorized tele¬ 
phone calls from KV4FZ during a 1987 period 
recorded by the CALLS computer. Since the inci¬ 
dent took place more than five years ago, many 
could not pinpoint the exact date of the telephone 
calls. 

The prosecution produced 20 witnesses from 


various U.S. locations,including agents from the 
Secret Service, the U.S. Marshal's Service, Trea¬ 
sury Dept, and Federal Communications Commis¬ 
sion. In addition, ham operators testified for the 
prosecution. 

Schoenbohm was portrayed as a criminal who 
had defrauded CALLS out of hundreds of thou¬ 
sands of dollars. Schoenbohm admitted using the 
service as a paying customer, said it did not work 
and that he terminated the service and never used 
it again. He feels that there was much political 
pressure to get him tried and convicted since he 
had been writing unfavorable articles about Repre¬ 
sentative DeLugo, a non-voting delegate to 
Congress from the Virgin Islands, including his 
writing of 106 bad checks during the recent rub- 
bergate scandal. 

Most, but not all, of the ham operators in atten¬ 
dance were totally opposed to KV4FZ. Bob Sher- 
rin W4ASX, from Miami, attended the trial as a de¬ 
fense character witness, Sherrin told us that he felt 
the conviction would be overturned on appeal and 
that Schoenbohm got a raw deal. “They actually 
only proved that he made $50 in unauthorized 
calls but the jury was made to believe it was 
$1,000.“ 

Schoenbohm's attorney asked for a continu¬ 
ance due to newly discovered evidence but that 
was denied. There also is a question as to 
whether the jury could even understand the tech¬ 
nology involved. "Even his own lawyer couldn't un¬ 
derstand It, and prepared an inept case," Sherrin 
said. “I think he was railroaded. They were out to 
get him. There were a lot of [ham] net members 
there and they were all anti-Herb Schoenbohm. 
The only people who appeared normal and neutral 
were the FCC. The trial probably cost them a mil¬ 
lion dollars. All his enemies joined to bring home 
this verdict.” 

Schoenbohm had been suspended with pay 
from his police department job since being indicted 
by the St. Croix Grand Jury. His status will be 
changed to suspension without pay if there is an 
appeal. Termination will be automatic if the convic¬ 
tion is upheld. Schoenbohm’s wife was recently 
laid off from her job at Pan Am when the airline 
dosed down. Financially, it could be very difficult 
for KV4FZ to organize an appeal with no money 
coming in. 

The day after the KV4FZ conviction Schoen¬ 
bohm, who is the Republican Committee vice 
chairman, was named at a territorial convention as 
one of eight delegates to attend the GOP national 
convention in Houston this August. He was nomi¬ 
nated at the caucus even though his felony convic¬ 
tion was known to everyone. Schoenbohm had 
even withdrawn his name from consideration since 
he was now a convicted felon. 

The Virgin Island Daily News later reported that 
Schoenbohm will not be attending the GOP na¬ 
tional convention. “Schoenbohm said he 'came to 
the conclusion that my remaining energies must 
be spent in putting my life back together and doing 
what I can to restore my reputation. I also felt that 
any publicity in association with my selection may 
be used by critics against the positive efforts of the 
Virgin Islands delegation.'" 

Schoenbohm has been very controversial and 
vocal on the ham bands. Some ham operators 
now want his amateur radio license pulled—and 
have made certain that the Commission is very 
much aware of his conviction. TNX W5YI Report, 
Vol. 14, Issue #10, May 15, 1992. n 


73 Amateur Radio Today • July, 1992 7 




Number 4 on your Feedback card 


An Indoor or Window- 
Mounted Vertical Dipole 

A floor-to-ceiling antenna for 10-20m. 

by Robert H. Johns W3JIP 


W ith a spring-loaded center insulator 
and rubber tips at the ends, this anten¬ 
na is held by friction against the floor and 
ceiling, and is self-supporting. Its parts are 
less than three feet long and the coils fold 
up, so it stores nicely. You can also mount it 
temporarily on a window frame or railing 
and operate it outdoors. 

When set up in a room with an 8-foot 
ceiling, the antenna is a full half wave on lO 
meters, with end capacity hats making up for 
the lack of vertical length. On lower fre¬ 
quency bands, part of the large split loading 
coil shown in Photo B is connected into the 
antenna with an alligator clip. This coil res¬ 
onates the antenna from 12 to 20m. 

Construction Details 
Only one loading coil? Yes. This means 
that the antenna is fed off-center. Even 
though the coaxial connector is in the mid¬ 
dle of the vertical section, the element with 
the coil in it is electrically longer. The feed 
point impedance is also higher as a result of 
the off-center feed. This is convenient, since 
the impedance of a loaded antenna is often 
too low for a good match to 50 ohm coax. 
The two effects nicely balance here, giving 
this short antenna a low SWR on all bands 
so that no tuner is needed. Off-center feed is 
a useful trick for short-loaded antennas. 

Since the coils for an indoor antenna are 
not exposed to the weather like an outdoor 
antenna, or to the wind load like a mobile 
whip, it’s possible to get much greater Q and 
efficiency by making the coils big. This is a 
chance to reclaim some of the losses inher¬ 
ent in indoor operation! 

The coils in the photos are approximately 
8" in diameter, made from #8 aluminum 
wire. If you arc wondering how in the world 
you might wind such monsters, have no con¬ 
cern. You can purchase the wire already 
wound to the proper diameter. Aluminum 
ground wire (Radio Shack #15-035) comes 
in 40-foot lengths, and coiled to this diame¬ 
ter. Building the coil requires preparing the 
PVC insulating ribs and cutting off the propt¬ 
er number of turns of aluminum wire, and 
then bolting the ribs around the turns of the 
coils. 

This same wire is also used for the capaci¬ 
ty hat rods at the ends of the antenna. All of 
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Photo A. The vertical dipole presses against 
the floor and ceiling to stay in position. 


the parts of the antenna are either hardware 
store or Radio Shack items. 

The folding feature comes about because 
there arc only two ribs or supports for the 
turns, on opposite sides of the coil. They al¬ 
low the coil wire to twist relative to the plas¬ 
tic ribs when the coil is flattened, as shown 
in Photo C. However, there is still enough 
grip on the wire to support the turns in a hor¬ 
izontal position out from the antenna when 
the coil is opened out again. 

The outer end of the aluminum coil is 
connected to the antenna clement via a short 
length of flexible wire to a ring terminal on 
its mounting bolt. This short wire connects 
to the coil by another ring terminal which is 
bolted to the end of the coil. 

The capacity hat rods are three feet long 


and are attached to the antenna by inserting 
them into holes (#30 drill) 1/4" apart, 
through the end of the aluminum tubing ele¬ 
ment, as shown in Photo B and Figure 1. The 
rods are held in place by a 5/16" nut that 
slides over the two rods and then is threaded 
onto them to tighten them, as shown in Pho¬ 
to B. 

Use two lengths of tubing that telescope to 
make each element adjustable in length. The 
antenna will fit against ceilings about 7.5 to 
12 feet high. The larger center segments arc 
3/4" in diameter with a 0.048" wall, three 
feet long. This size of aluminum tubing is 
available from hardware departments. The 
thinner end segments are 5/8" in diameter, 
also three feet long. Some hardware stores 
carry this size, but not many. An alternate 
source is aluminum clothesline poles, from 
hardware or home building supply stores. 
These arc 5/8" in diameter with a thinner 
tubing wall, about 0.030". The antenna in the 
photos uses this material. 

One end of each 3/4" segment is slotted 
and tightened around a 5/8" segment by a 
hose clamp. 

A 3.5" length of the 5/8" aluminum tubing 
at the tip of each element is separated from 
the rest of the element. This insulates the ca¬ 
pacity hats from the elements. The insulator 
is a 1/2" CPVC (not PVC) pipe coupling, 
which is a tapered snug fit around the 5/8" 
tubing. Gently hammer the two tubes into 
the coupling and secure them with #8 x 1/2"- 
long sheet metal screws, as shown in Figure 
1. A clip lead about 12" long is attached to 
the inner element tubing by a 6-32 x 1" bolt 
and nut. This alligator clip is the adjustable 
connection to the loading coil, or to the C- 
hat when no coil is in the antenna. 

The center insulator is a 5/8" hardwood 
dowel, 8" long (see Figure 1 and Photo D). 
The SO-239 coax connector is mounted by 
means of I "-long 6-32 steel bolts. Drill out 
two of the holes in the connector with a 
9/64" bit to provide clearance for the bolts, 
then solder a 4"-long wire to the center ter¬ 
minal of the SO-239. This will pass through 
a hole in the dowel and connect to one of the 
elements by a 6-32 bolt securing the 3/4" 
aluminum tube to the center insulator, as 
shown in Photo D. 

The heavy spring (C-263, Century Spring 





Photo B. The S" diameter split loading coil has spaced turns so that a 
clip lead can tap into any point in the coil. The capacity hat rods are 
each 3 feet long. They are held in place hy the large nut around them 
located near the tip of the element. 


Photo C. Only two turns of the loading coil are connected into the 
antenna. Three turns are disconnected hy sliding away the sleeves 
that are visible in Figure 2. and the three turns are folded down be¬ 
side the element. Both coils fold for easy storage. 


Corp., in a hardware store spring assortment) 
is a loose fit around the 5/8" dowel. This 
spring needs to be stretched so that the turns 
are spaced apart, as shown in Figure 1-b, and 
cut with a file or grinding wheel. It is thread¬ 
ed around one of the bolts that supports the 
coax connector so that it stays in place on 
the center insulator. With this compression 
spring in place, electrical contact to the sec¬ 
ond element of the antenna is made when the 
tubing is pressed against the spring. 

All of the coil supports arc made from 
1/2" PVC Schedule 40 pipe. The turns of the 
aluminum coil are held in place by slots in 
the ribs made by drilling holes (9/64") on 
3/8" centers into the pipe, and then sawing 
the pipe lengthwise through these holes. 
When the two halves of the pipe are bolted 
together again, with one turn of the coil in 
each slot, the coil turns are spaced properly 
and gripped by the rib. Figure 1 shows side 
views of coil ribs and the 6-32 x 2" bolts 
used to mount the coils to the antenna. You 
also need to drill 9/64" holes for these bolts 
in both the ribs and the aluminum tubing 
they mount to. 

The 5-tum coil for 12-20m is made in two 
separate pieces that can be spliced together. 
The 2-tum coil is used for 12 and 15 meters 
with the 3-tum coil disconnected and folded 
down, as shown in Photo C. For 17 and 20 
meters, the 3-tum coil is pulled up beside the 
2-tum coil and they are spliced together by 
aluminum sleeves made from 1/4" o.d., 
7/32" i.d. tubing, available from hobby 
stores. These two splices are visible in Photo 
B, which also shows the ends of the coils 
bent to bring them next to the adjacent coil. 

To assemble a coil, bolt two rib halves to¬ 
gether loosely at one end. Slide the alu¬ 
minum sleeves onto the coils, and then put 
the aluminum wire between the half-ribs, 
with one turn in each slot. Hand-tighten the 
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nut to keep the coil turns in the slots and add 
the remaining bolts to clamp the rib together. 
Use wing nuts to attach the coils to the ele¬ 
ments. Connect the free eyelet of the solder 
lug at the top ( as shown in Figure l-a) to the 
outside end of the 2-lurn aluminum coil. 
Bend the #8 wire into a tight loop that will 
allow a 6-32 x l/2"-long brass screw to pass 
through. A #6 brass or stainless steel finish¬ 
ing washer will take a good bite into the alu¬ 
minum wire and also wrap around it. Bolt 
the eyelet, the end of the aluminum wire, 
and the finishing washer together. 

Operation 

To set the antenna up between floor and 
ceiling, the length of the vertical section is 
adjusted with the hose clamps on the tele- 



Photo D. The spring-loaded center insulator 
U.se a current halttn (RF choke) at each end 
of the coa.xial cable. The one shown has 5 
turns of RG-58 coax wound on ferrite cores 
(Radio Shack 273-104). 


scoping sections. The antenna is made about 
1/2" to 3/4" too long, so that it tilts when 
held against the floor and ceiling. Then push 
down on the top section to compress the 
spring and bring it to a vertical position. The 



Photo E. The indoor vertical dipole can he 
window-mounted for better performance. A 
first-floor window was used for the photo, 
hut the antenna should he as high and clear 
as possible. E.xtra coils with 5 turns (top) 
and 10 turns (bottom) may he added to the 
antenna, as shown here, for operation on 30 
and 40 meters. 











Photo F. The mounting hardware consists of 314" flagpole brackets 
on a hoard, and an IS" C-clamp that attaches to the hoard with a 
large hose clamp. 


5/8" rubber furniture tips (not plastic) will 
hold it securely and not mark the lloor or 
ceiling. Frequency changes are easier to 
make if the end with the coil is placed near 
the floor. 

Table 1 gives the appro.ximate number of 
turns to use for each band. These will vary, 
depending on how much metal in the build¬ 
ing is close to the antenna, and on the height 
of the ceiling. The small increase in the 
number of turns from 15 to 17m is because 
the 3-tum coil must be connected and placed 
next to the 2-tum coil. This adds inductance 
from the mutual coupling. 

When trying out the antenna for the first 
time or setting up in a new location, check 
the SWR across a band. This will tell you if 
an adjustment is needed. If the SWR is low¬ 
est at the low edge of a band, the antenna is 
too low in frequency. Remove some coil 
from the antenna by moving the tap (clip 
lead). If the SWR is best at the high end, add 
more coil. You are aiming to have minimum 


SWR where you op¬ 
erate in a band. 

On 10 meters 
where no coil is 
used, the clip lead 
must connect the el¬ 
ement to the outer 
tip in order to have 
the C-hats in the an¬ 
tenna. If the 10 me¬ 
ter frequency is too 
low, raise it by 
pushing in the C-hat 
rods so that they 
overlap and don’t 
extend out as far. 

An important part 
of this antenna sys¬ 
tem is a good RF 
choke, or current balun. to isolate the anten¬ 
na from feedline currents. Especially with 
off-center feed, the coax will become part of 
the antenna if you connect it directly to the 
antenna without a choke. This will be seen 
as SWR and resonant frequencies that 
change with cable location, RF feedback 
(shocks from the radio knobs and squeals 
from its speaker), and inconsistent results. 
Use a ferrite-bead coax-shield choke (as re¬ 
viewed by John Belrose in “Transforming 
the Baiun. ” QST, June 1991. pp. 30-33) or 
an RF choke formed by winding the coax on 
ferrite cores as in Photo D. 

Outdoor Operation 

There are many options for portable 
operation of this antenna. If you bolt the 
removable element to the center insulator 
so that it contacts the spring, you can use 
the antenna as a horizontal dipole or hang 
it from a tree as a vertical dipole. You can 
also put the dipole outside for better ef- 



Photo C. A closer view of the window mount 
in operation. Notice that the indoor dipole's 
coa.x connector and center insulator are 
used here also. The compression spring fits 
into the mounting bracket and is the electri¬ 
cal connector to one element of the dipole. 


ficiency, mounted on a windowsill or railing, 
as shown in photos E and G. 

The two elements, held in a 3/4" llagpole 
bracket switch, are mounted on a base and 
clamped to a window or railing with a large 
carpenter’s clamp (see Photos F and G). 
These are all hardware items. The base can 
be wood (1" X 3" X 12") or a rigid plastic 
such as PVC or Plexiglas (1/2" x 3" x 12"). 
With your flagpole brackets as guides, drill 
the mounting holes shown in Figure 2, and 
countersink them so that flathcad mounting 
bolts (3/16" X 1") won’t scratch the window 
frame. The l/4"-wide, l"-long slot in the 
mounting base is for the spine of the long 
clamp. When the spine is in the slot and a 
large hose clamp is tightened around the 
clamp head and the board, they are held se¬ 
curely together. 

There are four 3/16" holes for each brack¬ 
et, even though a bracket mounts with only 
three. The extra one lets you mount the 
bracket at right angles to the way they are 
shown in the photos. This can be used for a 
horizontal mounting of the elements (first 
lloor apartment) or to clamp the mounting 
base to the side of the window frame. The an¬ 
tenna can also be clamped to a post or a small 
tree, as well as a railing. The carpenter clamp 
and flagpole brackets make a very versatile 
Continued on page 64 



Figure I. Sketch a) shows the ribs of the coil for 12 through 20 meters, mounted on the an¬ 
tenna. The slots that grip the turns of the coil are made by drilling 9164" holes in the plastic- 
pipe and then sawing the pipe in two. through the holes. All the bolts are 6-32, preferably 
brass. The longer ones are 2" and the .shorter ones 1". The holes for the bolts are also 9164". 
Sketch b) shows the holes to be drilled in the center insulator.These are for mounting the SO- 
239 connector and for bolting one element to the center insulator. 
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Six-Band Linear Trap Antenna 

Multiband operation without coils or capacitors. 

by J. Frank Brumbaugh KB4ZGC 


T rap dipoles using L/C traps require care¬ 
ful choice of components and adjust¬ 
ment before use. Traps must be water¬ 
proofed, and they add extra weight and wind 
resistance to the flat-top dipole. Components 
used to construct the traps are an added ex¬ 
pense. They also make the antenna more vis¬ 
ible where it might be best not to advertise 
the existence of an antenna. 

The linear trap dipole described here is 
constructed entirely of wire—no coils or ca¬ 
pacitors are needed. Any adjustment needed 
can be done with a pair of diagonal cutters. 
From a slight distance it is no more notice¬ 
able than a single-wire dipole. Less than 175 
feet of wire are required, and it provides an 
isolated half-wave dipole on 40, 20, 17, 15. 
12 and 10 meters. 

Theory of Operation 
The flat-top is a half-wave 40 meter 
dipole. At five measured points along each 
half of this dipole single insulated wires, 
each a quarter-wave long on 10. 12, 15, 17 
and 20 meters, are soldered. After trimming 
to the desired portion of each band, these in¬ 
sulated wires are bundled along the 40 meter 
dipole with the free ends towards the central 
feed point. The as.sembly is then held togeth¬ 
er neatly with nylon wire tics. 

These quarter-wavelength wires, along 
with the part of the 40 meter dipole along 
which they extend, become quarter-wave 
stubs. Because the end of the stub soldered 
to the main dipole is shorted, the impedance 
transfer presents a very high impedance at 
the open end. thus isolating the remainder of 
the outer ends of the dipole at the position of 
the open end of the stub. Thus, a half-wave 
dipole on each band is provided. 

Construction 

Figure 1 illustrates the layout of one half 
of the 40 meter dipole. For clarity, the quar¬ 
ter-wave insulated wires are sho>vn expand¬ 
ed. Dimensions are given calculated 
for the low frequency edge of 
band. 

The points on the llat-top, identi¬ 
fied as A through E, are where the 
insulated wire stubs are attached 
and .soldered. 

Table 1 gives the length of each 
of the quarter-wave wires, also 
identified as A through E. Each is 
connected to the dipole at the point 


identified by the same letter. There are two 
insulated wires for each lettered point, one 
for each half of the 40 meter dipole. 

Cut and strip one end of a pair of insulat¬ 
ed wires—the wire gauge is not important— 
of length A from Table 1. Solder the 
stripped end of each wire to the two points 
marked A. 

Continue as just described until you have 
connected the proper insulated wire pairs to 
points B through D on each half of the 
dipole. Do not attach wires to point E at this 

The wires at point E will be attached only 
after the 40 meter dipole has been adjusted 
to length, so at this time use tape or string to 
bundle the insulated wires temporarily to 
each side of the dipole with the open ends 
extending towards the central feed point. 

Adjustment 

Step 1. Feed the antenna with a small 
amount of RF through an SWR meter at 
some frequency in the 40 meter band where 
you usually operate. The SWR will probably 
not be 1:1. 

Step 2. Shorten each end of the 40 meter 
dipole by the same amount, an inch or two, 
and recheck the SWR. 

Step 3. Continue repeating this step until 
the SWR is as close to 1:1 as possible. 

Step 4. Check SWR across the band to de¬ 
termine the 2:1 SWR bandwidth. 

Step 5. Attach insulated wires at point E 
at each end of the 40 meter dipole, and sol¬ 
der. Bring this wire along the flat-top to¬ 
wards the feed point. Use nylon wire ties to 
bundle all wires neatly against the flat-top. 

Step 6. Feed the antenna as described in 
Step I in the 20 meter band. 

Step 7. Remove the RF and shorten the 
open ends of both point E wires an inch or 
two, and repeat Step 6, for the lowest SWR. 

8. Continue repeating Steps 6 and 7 until 
the SWR is as close to 1:1 as possible. 


9. Check across the 20 meter band to de¬ 
termine the 2:1 SWR bandwidth. 

10. Repeat Steps 1, 7, 8 and 9 in the 17 
meter band, carefully shortening both wires 
connected to point D. 

11. Repeat Step 10 in the 15 meter band, 
shortening both wires connected to point C. 

12. Repeat Step 10 in the 12 meter band, 
carefully shortening both wires connected to 
point B. 

13. Repeat Step 10 in the 10 meter band, 
carefully shortening both wires connected to 
point A. 

This completes construction of the linear 
trap dipole. 

Installation 

As long as you remember the truism 
“higher is better.” this antenna can be in¬ 
stalled as a flat-top. a sloper or an inverted 
“V.” Although it is somewhat more broad¬ 
band than a trap antenna using L/C traps, the 
2:1 SWR bandwidth may shift somewhat up 
or down in frequency when the antenna is in¬ 
stalled in its permanent position. It is unlike¬ 
ly to require further trimming of the quarter- 
wave wires. 

For the purist, attachment points A 
through D can be moved slightly closer to 
the feed point during adjustment to further 
reduce the SWR, although without this re¬ 
finement the SWR should be below 1.5:1 
over a fairly wide range on each band. 

Although this antenna is designed to cover 
the bands from 40 through 10 meters, it is 
not possible to include the 30 meter band. 
Each half of the lowest frequency dipole 
must be at least one half-wave long at the 
next highest band, so the 30 meter band can 
be included only if this antenna is expanded 
to cover 80 meters. 

If there is insufficient space for the full 
flat-top length, the ends of the dipole can 
be dropped down vertically or at right angles 
to the horizontal portion with very little loss 
of capability. Both ends should be 
dropped the same amount, of 
course. 

For those hams who have space 
for a long-wire antenna, this linear 
trap design can be applied at one 
end of the long wire. Constructed in 
this manner, a long-wire antenna 
will be fed at a low impedance point 
on each band since it will effective¬ 
ly be fed one quarter-wavelength 
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Figure /. Stub attachment points on one-half a 40 meter dipole. 
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from one end, thus eliminating the need for 
an antenna tuner. 

For those hams using rigs incorporating 
automatic tuners, an SWR of 1:1 is possible 
with this antenna on all bands covered, with 
the possible exception of the very wide 10 
meter band. 

However, if carefully adjusted as de¬ 
scribed herein, no antenna tuner should be 
needed, although one can be used if desired 
to achieve a broader bandwidth at low SWR. 
It is also probable that an antenna tuner will 
match this antenna in the 30 meter band, al¬ 
though this has not been attempted here. 

Conclusion 

With three insulators, a feedlinc, less than 
175 feet of wire and some minor clipping of 
wire ends with diagonal cutters, you can 
have an effective isolated dipole on six of 
the best DX bands. It does not require an an¬ 
tenna tuner and it is probably the simplest 
and cheapest multiband antenna which can 
be constructed by any ham, B 
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Number 6 on your Feedback card 


10 Meter DSB Transmitter 

Easy to build and no tuning required. 

by Carl Lyster WA4ADG 



Photo. The 10 meter DSB transmitter. The main transmitter is capable of 100 milliwatts. The 
small amplifier board will provide you with a I-watt output. 


H ere is an ideal construction project: a 
no-tune, 1-watt output, CW/double- 
sideband transmitter which is a breeze to 
build, and low cost to boot! The heart of this 
unit is a small precision oscillator that is 
used as a 28.322 MHz clock on computer 
video cards, and is available at a cost of only 
a few dollars. How convenient! 

Bill Brown WB8ELK alerted me to the 
availability of this Jewel and asked if I could 
come up with a simple DSB transmitter. 
Never being one to turn down an interesting 
challenge, I decided to design a simple but 
versatile unit that could be used in DSB as 
well as CW modes. In order to keep cost to a 
minimum. I chose to use readily available 
parts and incorporate some of the latest tech¬ 
nology components in the design, along with 
a whopping SI.50 final transistor! The total 
cost, including commercially made PC 
board, is about $23. 

I hope a large number of experimenters 
take this project to heart and that the fre¬ 
quency of 28.322 MHz becomes a new 
breeding ground for tinkering-minded hams. 
/Ed. Note: Other frequencies can be custom 
ordered - see the Parts List for details.] 

Why Double-Sideband Suppressed 
Carrier? 

This question is ail a matter of dollars and 
sense. The traditional SSB transmitter re¬ 
quires some form of expensive filter to re¬ 
move the undesired modulation sideband 
and pass the desired one on to the remaining 
electronics. Of course there are ways to pro¬ 
duce an SSB signal that does not require a 
crystal filter. I have seen articles on “rolling 
your own" filters from cheap surplus crys¬ 
tals. but all of these methods are well be¬ 
yond the capability of the beginner. The old 
adage “Keep it simple stupid" certainly ap¬ 
plies here: we don’t want people getting 
“Pink Tickets" from the FCC because their 
home-brew transmitters are contaminating 
the air waves. 

It is true that double-sideband modulation 
consumes extra spectrum space. I would not 
even consider building a DSB transmitter for 
any frequency below the 10m band. DSB 
modulation has several advantages that 
make it the ideal choice for this project. 
First, a DSB signal can be received by all 
who own DSB or SSB receivers. I have read 
that a direct conversion receiver will not re¬ 
ceive DSB signals, but this is a minor con¬ 
cern. Second, a DSB suppressed carrier sig- 
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nal is more efficient than simple AM modu¬ 
lation. Third, and most important, a DSB 
signal is very easy to gerteratel/Ed.note: 
Please note that you need at least a General 
class license to operate DSB.] 

DSB Suppressed Carrier Modulation 
To understand DSB suppressed carrier 
modulation, a quick review of its close 
cousin, AM modulation, will help. In AM. a 
carrier is modulated by varying the ampli¬ 
tude of the RF signal at an audio rate; this 
can be accomplished by the use of a modula¬ 
tion transformer or by modulating the DC 
power applied to a low level amplifier stage 
in the transmit chain. The resultant signal is 
a mixture of the original RF frequency plus 
(the sum of the RF frequency and the audio 
frequency) and (the subtraction of the RF 
frequency and the audio frequency). These 
sums and differences are referred to as the 
upper and lower sidebands, respectively. 
They contain all of the intelligence associat¬ 
ed with the AM signal; the presence of the 
carrier is simply wasted energy. It would be 
much more efficient to eliminate the carrier 
and devote the entire transmitter power to 
the sidebands. This is precisely what is 
achieved with DSB suppressed carrier mod¬ 
ulation. Due to the fact that both sidebands 
are mirror images of each other, they contain 
the same information. For even greater effi¬ 


ciency, we could eliminate one of the side¬ 
bands by the use of an expensive crystal fil¬ 
ter, and transmit a single sideband signal. 
However, for our simple transmitter we shall 
be content with a low-cost DSB signal. 

Circuit Operation 

It would be easy to breeze through this 
section with only a cursory description of the 
circuit functions, however I would feel like I 
was cheating you if you did not fully under¬ 
stand the operation of what you were build¬ 
ing. Part of the appeal of ham radio is learn¬ 
ing the innermost secrets of the equipment 
that you are operating, so I shall endeavor to 
explain the purpose of each and every com¬ 
ponent in this device! See Figure 1 for the 
schematic. 

The Oscillator Section 

The oscillator module produces a 4-voh 
peak-to-pcak square wave at 28.322 MHz, 
which is the carrier frequency. The output of 
the oscillator is capacitively coupled to 
transformer T1 by capacitor Cl. Only a 
small portion of the 4-volt signal is needed, 
so resistor R1 reduces the level applied to 
Tl. T1 serves an unusual function in this cir¬ 
cuit. It is used to convert the square-wave 
output of the oscillator into a sine wave. This 
is accomplished by the resonant action of 
Tl’s primary and capacitor C3. The sharp 






Figure I. Schematic diagram of the 10 meter DSB exciter board and the optional I-watt power amplifier. 


spikes which occur at each half cycle of the 
square wave, coupled into T1 by Cl, excite 
the primary and store energy in the toroid 
core. The resonant properties of T1 ’s prima¬ 
ry and capacitor C3 convert the stored ener¬ 
gy into a very respectable sine wave which 
is coupled out of T1 by the 8-tum secondary. 

I actually built a transmitter without this 
square-to-sine-wave converter and it per¬ 
formed very well. However, I was able to 
detect an increase in carrier suppression with 
the converter in place. These three 
parts arc a small price to pay for in¬ 
creased performance. 

The Mixer Section 

Across the secondary of T1 is ap¬ 
proximately 0.6 Vp-p, which is ap¬ 
plied to the double-balanced mixer 
module U2. The mixer is one of the 
“high-tech” devices used in this de¬ 
sign. It replaces a handful of trans¬ 
formers and matched diodes with a 
small package, pretested and guar¬ 
anteed to meet published minimum 
specs. From the mouth of experi¬ 
ence I can tell you that trying to 
“roll your own” double-balanced 
mixer is no fun! These devices are 
true marvels and have many differ- 

I have exploited two different 
properties of double-balanced mix¬ 
ers in this circuit; the traditional use 
as a mixer for the generation of 
DSB, and as a controlled attenuator 
for the generation of CW. Switch SI 
selects the signal source that is fed 
into the IF port of the mixer. 

The IF port is connected to the 
diodes which form the active por¬ 
tion of the mixer. In DSB mode, au¬ 
dio is directed into the mixer diodes 
from the audio amp and filter com¬ 
posed of IC U4. With no audio volt¬ 


age present at the diodes, the mixer does not 
pass the carrier energy on to the remaining 
stages. When audio drive is applied to the 
diodes, they begin to conduct and perform 
their function as a balanced mixer. 

The amplitude of the sideband energy out¬ 
put is proportional to the audio drive input. 
The carrier is removed by the action of the 
mixer only the sidebands are contained in 
the output. 

The term “carrier suppression” is a ratio 


of the energy output of the mixer with full 
audio drive applied, and the output of the 
mixer with no audio drive applied. Carrier 
suppression is expressed in dB and can be 
considered as a “quality factor” in compar¬ 
ing the performance of various types of mix¬ 
ers. This transmitter has attained a measured 
carrier suppression of 45 dB, which is a very 
impressive performance for such an inexpen¬ 
sive circuit. 1 have spent long hours improv¬ 
ing this circuit to achieve such a level, one 
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Figure 2. (a). PC board foil pattern for the main DSB exciter, (b). Parts placement. 







that exceeds many commercially manufac¬ 
tured pieces of equipment. 

CW Mode 

In CW mode, transistor Q3 is keyed on 
and off by a CW key closure to ground. Q3 is 
held turned off by R18. When the key is 
closed R20 passes current to ground and low¬ 
ers the voltage at the base of Q3, which 
places the base at a lower plus potential 
than the emitter. Q3 then turns on and sup¬ 
plies about 5 mA of current, limited by R19, 
to the diodes of the mixer. The double-bal¬ 
anced mixer now functions as a variable at¬ 
tenuator with its output proportional to the 
applied current. The chosen current level of 5 
mA turns the mixer/attenuator fully on—a 
higher current level will damage the mixer 
diodes. 



Figure 3. (a). PC board foil pattern for the 
I-watt power amplifier board, (b). Parts 
placement. 



Figure 4. Bifilar winding details for toroid T2. 
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One modification I considered, but did not 
show on the schematic, is the installation of 
a 10k pot in series with R19. This pot would 
function as a drive control. I added this pot 
to my prototype and it performed very nice¬ 
ly; the power control was smooth and pro¬ 
vided excellent control of the generated CW 
signal. Q6 functions as a key click filter for 
transistor Q3, and capacitor C23 was added 
to bypass any carrier energy to ground that 
may appear at pins 3 and 4 of the mixer. On¬ 
ly audio in DSB or DC in CW mode should 
be present at this point. The addition of C23 
made a noticeable improvement in the carri¬ 
er suppression on my test models. This is an¬ 
other one of the parts which is not necessary 
for operation, but its presence improves the 
performance as measured with expensive 
test equipment. 

The Audio Amplifier 

The audio input from an clectret micro¬ 
phone is amplified in the first section of 
IC U4 by a factor of five. Resistors R13, 
Ri7 and RI2 set the gain to 5, while R11 
and R12 form a voltage divider that applies 
a DC offset of 0.63 volts to the input of 
the op amp. About 100 mVp-p of audio from 
the microphone is capacitively coupled 
by Cl7 into the op amp. The gain of 5 am¬ 
plifies the audio as well as the DC off¬ 
set from the voltage divider, and results in 
an output at pin 1 of 0.5 Vp-p audio with 
a DC offset of about 3.15 VDC. This offset 
is necessary in order to use a single volt¬ 
age supply op amp. By biasing the output of 
the op amp at one fourth of its DC operating 
potential, the required audio level of 500 mV 
is guaranteed to be free of distortion that 
might be caused by clipping of the audio 
signal if it were to approach one of the sup¬ 
ply rails. 

The second section of U4, used as a low- 
pass filter to limit the bandwidth of the gen¬ 
erated DSB signal, is dependent upon the 
highest modulating frequency applied to the 
mixer. In human male voices, maximum en¬ 
ergy is contained in the 300 Hz region of the 
audio spectrum, while for female voices, 
maximum energy is contained at about 3000 
Hz. Since the DSB signal already consumes 
twice the precious spectrum space of a typi¬ 
cal SSB station, a compromise must be 
struck on the maximum allowable audio fre¬ 
quency passed to the DSB mixer. I have cho¬ 
sen this limit to be 2500 Hz, which will pro¬ 
vide excellent reproduction of the male 
voice and still provide faithful rendition of 
female voices. The driving concern here is to 
maintain a manageable bandwidth in the 
DSB signal that will cause a minimum of in¬ 
terference with others operating SSB equip¬ 
ment. Resistors R14, R15 and R16, in con¬ 
junction with capacitors Cl9 and C20, form 
a second order low-pass filter with a 12 dB 
per octave rolloff, starting at 2500 Hz. C21 
is a DC-blocking capacitor which passes the 
audio from the amp/filter to the mixer via 
SWl. R21 reduces the 500 mV of audio 
drive to about 300 mVp-p for injection into 
the mixer. 


MMIC Stage 

Capacitor C5 is a DC-blocking capacitor 
which couples the DSB or CW signal from 
the output of the mixer to the input of IC 
U3, a monolithic microwave integrated cir¬ 
cuit, or MMIC for short. This amplifier is 
one of a series of ICs sold by Mini-Circuits, 
who also manufactures the double-balanced 
mixer. The MAR-4 MMIC used here is rated 
at about 10 dB of gain and an output power 
of 10 mW. It replaces a small handful of 
parts at a cost of only $2, all contained in a 
package the size of a pencil point! The body 
of this part contains a yellow dot over the in¬ 
put lead, while the opposite lead is the out¬ 
put and the two adjacent leads are both 
ground. Devices such as the MAR-4 MMIC 
are going to play an ever-increasing role in 
future ham construction projects. I have pur¬ 
posefully used one here to introduce the new 
hobbyist to this class of devices. They re¬ 
quire care in handling and soldering due to 
their small size, but I have found them to be 
tougher both physically and electrically than 
one might expect. 

The output of the MAR-4 is also the DC 
input pin, and this is accomplished by the 
RF choke feed composed of two ferrite 
beads in series with the current limiting re¬ 
sistor R2. Ample use of bypass capacitors is 
used throughout the transmitter on the power 
supply lines to insure that no stray RF is 
coupled from stage to stage by these lines. 
Bypass caps C4 and C2 are placed on the in¬ 
put and output pins of the 5-volt regulator 
U1 to prevent internal oscillations in the reg¬ 
ulator chip. The +5-volt supply is used by 
the oscillator module, and is also used to 
supply the switched DC current to the mixer 
diodes in CW mode. Capacitors Cl8, C6, 
Cl3, C22, C24, C15 and C12 all function as 
supply line bypass capacitors. Their assort¬ 
ment of values insures that all frequencies 
from audio to RF on the supply lines will be 
effectively bypassed to ground. Several RF 
chokes are used throughout the transmitter 
to help isolate the supply lines of the differ¬ 
ent stages. This provides further protection 
from stray coupling that could lead to self¬ 
oscillation in the amplifier chain, and a cer¬ 
tain “pink ticket”! 

The Class-A Broadband Amplifier 

Capacitor C7 couples the amplified signal 
from the MAR-4 to the base of transistor 
Q1, a low level class-A broadband amplifier. 
The stage gain of Q1 is set to about 13 dB 
by feedback action of C8 and R5, while R3, 
R4, and R6 set the bias to insure class-A op¬ 
eration. Transformer T2 is a broadband cou¬ 
pling device used to provide a coarse match 
to the final amplifier transistor Q2. R7 is a 
current limiting resistor, and C9 serves as 
the emitter bypass cap. The output level of 
Q1 is about 100 mW and is coupled to Q2 
via CIO. [Ed. Note: You can operate quite 
effectively at this power level if band condi¬ 
tions are good. Use of the optional 1-watt 
amplifier will allow you to work just about 
anyone. Don’t expect to break through DX 
pile-ups, however.] 





The Final Amplifier 
The optional final amplifier is also operat¬ 
ed class-A to insure linearity. This results 
in a substantial amount of heat dissipation 
by the transistor, therefore. Q2 is fitted with 
a heat sink. The power amplifier is built on 
a separate PC board to allow easy attach¬ 
ment to whatever form of heat sink you wish 
to use, such as a chassis box or plate of 
aluminum. The tab of Q2 must be insulated 
from the heat sink due to the fact that the 
tab is internally connected to the collector. 
Resistors RIO, R8 and R9 set the stage bias, 
while Cl I is the emitter bypass cap. Choke 
RFC4 provides a DC path for the bias cur¬ 
rent, but acts as a high impedance to the 
input RF. RFC5 supplies the DC feed to 
Q2 and isolates the RF from the power bus. 
The gain of the final stage is about 10 dB, 
which results in an output power of I watt 
PEP. The CW output is slightly higher at 
about 1.5 wans RMS. C25 is the DC block¬ 
ing cap for Q2, and passes the RF to a pi- 
network composed of C26, LI, and C27, 
which helps with harmonic attenuation. This 
completes the circuit description. 1 cannot 
claim credit for the basic design of the last 
two amplifier stages. These are patterned af¬ 
ter ones in the Solid State Handbook from 
the ARRL. 

Construction 

Assembly of the exciter (see Figure 2) 
should be done a stage at a time, starting 
with the oscillator and progressing through 
to the amp Ql. It will be helpful to monitor 
your progress by the use of a SSB receiver, 
tuned to 28.322 MHz, as you assemble each 
stage. Remember that the oscillator module 
is generating a hefty 40 mW by itself and 
may give a significant signal to the receiver. 
Switch SI can be mounted on the front of 
the mini-box which you house the transmit¬ 
ter in, along with a jack for connecting the 
microphone. 1 used a garden variety electret 
microphone which contains two wires: one 
black wire to ground, and a red wire con¬ 
nected to Cl7, also in series with a 10k re¬ 
sistor to +12 volts. Electrets contain an on- 
chip amplifier and must have a source of DC 
to power them. Alternately, you could sup¬ 
ply a source of 100 mVp-p signal from an 
audio amp into Cl7. Some provision must 
be made to switch the +12 volt supply on 
and off to the transmitter. This could be a 
simple toggle switch on the front panel, or a 
PTT relay, activated by a button on the 
mike. Remember, you must turn off the 
transmitter in order to receive! No provi¬ 
sions have been made for a drive control in 
DSB mode, but a pot connected to the mike 
input could be used to set the maximum 
modulation level. With a little practice mon¬ 
itoring your own signal you will have no 
trouble finding a voice level which gives 
clear, undistorted audio that is less than 
1(X)% modulation. 

In case of trouble, the following voltage 
checks should help you out. With a good 
quality scope you should read 0.6 Vp-p RF 
at pin 1 of the mixer, 0.6 Vp-p RF at the out- 
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put of U3. 7 Vp+p RF at the collector of Q1, 
and 20 Vp-p RF at the collector of Q2. 
These measurements are made in CW mode. 
The mike amp should deliver 0.3 Vp-p of 
audio to pins 3,4 of the mixer with 100 
mVpi-p of audio input to the mike jack. You 
can operate with just the exciter by hooking 
the antenna directly to the output of the ex¬ 
citer PC board. For an additional boost, just 
run a short run of RG-174 coax between the 
exciter and the power amplifier board (see 


Figure 3) and hook up your antenna to the 
PA output. 

This simple, low-cost transmitter can be 
put to a variety of uses, such as a backpack¬ 
ing rig, or even a 10m DSB transmitter for 
balloon (lights. By utilizing a common fre¬ 
quency, this unit can create a breeding 
ground for experimenters, and keep you in 
touch with like-minded others. 

1 hope to start work on a companion 
receiver soon! BB 



Parts List 

R1,R2 

150 ohm resistor 

R3 

330 ohm resistor 

R4,R10 

510 ohm resistor 

R5 

470 ohm resistor 

R6 

39 ohm resistor 

R7 

10 ohm resistor 

R8 

100 ohm resistor 

R9 

2 ohm. 1/2-watt carbon resistor 

R11 

180k carbon resistor 

R12,R14.R15.R17.R18 

10k resistor 

R13 

47k resistor 

R16 

20k resistor 

R19.R20 

Ik resistor 

R21 

220 ohm resistors 

C1,C6,C10.C12.C15,C25.C22 0.01 pF 100-volt ceramic cap 

C2.C4.C8,C9,C11,C16 

0.1 pF 50-volt monolithic cap 

C3 

120 pF 50-volt ceramic cap 

C5,C7,C23 

0.001 pF 50-volt ceramic cap 

C13.C18,C24 

10 pF 16-volt electronic cap 

Cl 4 

not used 

Cl 7 

1 pF 16-volt electrolytic cap 

Cl 9 

0.012 pF 50-volt monolithic cap 

C20 

0.0039 pF 50-volt monolithic cap 

C21 

33 pF 16-volt electrolytic cap 

C26,C27 

100 pF 100-volt silver mica cap 

C28 

220 pF 100-volt ceramic cap 

RFC1,RFC2.RFC3 

25 turns #28 wire on a 100k 1/4-watt resistor 

RFC4.RFC5 

25 turns #28 on T37-6 core 

T1 

25T primary 8T secondary #28 on T37-6 

T2 

13T bifilar #28 wire on T37-6 core (see Figure 4) 

LI 

8T #24 wire on T37-6 core 

Ql 

2N3866 transistor 

Q2 

2SC2075 transistor (available from RF Parts) 

Q3 

2N3906 transistor 

U1 

78L05 +5-volt regulator 

U2 

SBL-1 mixer, Mini Circuits 

U3 

MAR-1 amp. Mini Circuits 

U4 

LM324 op amp 

OSC 

28.322 MHz clock oscillator, Digl-Key# CTX-128 
(see Note 2). 

FB 

ferrite bead, Amidon Associates 

Note 1: Etched and drilled PC boards are available from FAR Circuits, 18N640 Reid 
Court, Dundee IL 60118. The main transmitter board is available for $5 and the final ampli¬ 
fier for $3. You can order both boards for a combo price of $6. Add $1.50 per order for 

postage/handling. 


Note 2: Oscillator modules on custom frequencies are available for $12.80 from Cal 

Crystal Labs, Inc.. 1142 N. 

Gilbert, Anaheim CA 92801; (714) 991-1580. The part number 

is CCO-100A-xx.xxxMHz (replace the x’s with your desired frequency). 



Calibrated Signal Generator 

An accurate RF source from 
400 kHz to 33 MHz at the twist of a dial. 


A n accurately calibrated signal genera¬ 
tor is a worthwhile instrument to 
have around the shack for equipment 
checkout. If you like to experiment with 
circuits or build your own equipment, you 
will often need a source of RF signals. 
This generator can produce a signal any¬ 
where from 400 kHz to 33 MHz at the 
twist of its linearly calibrated dial. Output 
level is adjustable from zero to over 200 
mV RMS. 

Calibration 

The most important part in the whole 
generator is the tuning capacitor. This is 
what permits a linearly calibrated dial. 
Fair Radio Sales sells a beautiful surplus 
worm-gear-driven 25-220 pF unit which 
was appropriately enough removed from 
a signal generator. Its rotor plates have 
the unusual shape shown in Figure 1. For 
this project the arc indicated is the only 
portion used. My preliminary measure¬ 
ments showed that linear frequency oper¬ 
ation is possible with a 1.2:1 frequency 
ratio in exactly 30 turns of the worm gear 
drive shaft. I have no idea what the rest of 
this unusually shaped rotor was intended 
for. 

I then determined the actual frequency 
deviation from a straight line dial by tak¬ 
ing frequency counter readings to the 
nearest kHz at every turn of the capacitor 
drive shaft. See Figure 2 for the results. A 
positive error means the frequency is 
higher than expected at that turn of the 
shaft. The tuning range is 15 to 18 MHz. 



Photo B. Dial cord arrangement, right side. 
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Photo A. Front panel of the signal generator. 


All errors—capacitor plate shape, worm 
gear, circuit stray reactances, and the au¬ 
thor’s ability to position the shaft angle— 
arc included. The net result is that the ca¬ 
pacitor produces a straight line frequency 
tuning with less than 9 kHz maximum er¬ 
ror from 15 to 18 MHz. 

The oscillator circuit uses a CA3028 
integrated circuit from RCA. Calibration 
is done by setting the low frequency end 
of the dial to exactly 15 MHz with the 
tuning slug in the variable inductor LI. 



Photo C. Dial drive as viewed from the left 
side. 


Then tunc the dial to the top and bring the 
frequency to exactly 18 MHz with the 
variable capacitor, then go back to the 
bottom and re-set to 15 MHz with the in¬ 
ductor. etc.. 

Although there is interaction between 
the two settings, this procedure of using 
the inductor at the low end and the capaci¬ 
tor at the high end will converge. Less ad¬ 
justment will be required at each step, ex¬ 
cept the first one, until both ends of the 
dial line up at exactly 15 and 18 MHz. It 
is possible to cover this range in exactly 

30 turns of the shaft and with less than 9 
kHz of error at any point in the whole 
range. 

Dial Construction 

The main tuning knob covers 100 kHz 
per turn. A clear plastic skirt 2.5" in diam¬ 
eter with a paper dial divides this up into 
markings every 5 kHz. I used a 1.75" di¬ 
ameter knob and glued the skirt onto the 
back of the knob with plastic pipe cement, 
then fastened the paper dial to the back of 
the skirt with Scotch tape. 

A large plastic pulley 4.5" in diameter 
is used to hold the main dial, which has 

31 evenly spaced graduations marked in 
tenths from 0 to 3.0. A full-size pattern of 
both this dial and the knob skirt dial is re¬ 
produced in Figure 3. These can be repro- 



Photo D. Inside view of the generator show¬ 
ing the main circuit in place. 








Figure I. Capacitor rotor shape. Figure 2. Capacitor error. 



Figure 5. Filter responses. 





I ' 
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Figure 3a and 3b. Frequency dials, full size. 



duced on a copy machine for use in build¬ 
ing the signal generator. A frequency in 
the 15 to 18 MHz range is set by adding 
the main dial reading in MHz to 15. then 
reading the kHz from the knob skirt. 

The main dial pulley is driven by a 


string arrangement as shown in Figure 4, 
with 30 turns around a 1/8" shaft wound 
from back to front as the tuning range is 
covered. Two 1 "-diameter plastic pulleys 
feed the cord up and across two small 
brass guide pulleys and onto the large 
dial. 


Frequency Mixing 
The remainder of the 
high frequencies from 0.4 
to 33 MHz is covered by 
mixing this 15 to 18 MHz 
base range with a switched 
fixed frequency oscillator 
in 10 additional bands of 3 
MHz each. Each fixed fre¬ 
quency provides two bands, 
one above and one below 
the base range. For exam¬ 
ple, mixing the base range 
with a 6 MHz oscillator 
signal produces 9 to 12 and 
21 to 24 MHz ranges. The 
upper or lower band is se¬ 
lected by switching in ei¬ 
ther a high-pass or low- 
pass filter, described later 
in this article. Only five 
fixed frequencies are re¬ 


quired: 3, 6, 9, 12, and 15 MHz. 

An MPF102 FET transistor circuit is 
used with five separate slug-tuned tank 
circuits to generate the fixed frequencies. 

The five tank circuits can be built and 
checked with your dipper before solder¬ 
ing into place on a piece of single-sided 
circuit board mounted behind the six-po¬ 
sition band switch. 

Final setting is done after the cover is 
in place by adjusting the slugs through 
holes drilled in the left side of the cover. 

See the parts list for suggested tank cir¬ 
cuit information. However, you can use 
practically any coil forms in your junk 
box by winding a trial set of turns for a 
particular capacitor, checking the fre¬ 
quency on your dipper, and then remov¬ 
ing turns or rewinding with additional 
turns to get to the proper frequency. 

In addition to the desired sum and dif¬ 
ference frequencies just described, other 
unwanted signals may be produced in a 
mixer circuit. My use of the MCI496 
doubly balanced mixer greatly eliminates 
both fundamentals, the fixed frequency 
and the 15-18 MHz adjustable one. Even 
harmonics of both are also balanced out. 
In addition, signal input levels to the mix¬ 
er are properly controlled to keep them 
below 60 mV in order to minimize third 
order mixing products. 
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The mixer is unbalanced by shifting the 
DC bias of one carrier input when the IS¬ 
IS MHz band is selected in order to let 
that signal come through without mixing. 
Power to the fixed oscillator circuit is 
turned off, and the filters are bypassed 
when selecting this base range. 

Filters 

After mixing, either the sum or differ¬ 
ence frequency is selected by filter FLl 
or FL2. These are each five-pole elliptic 
designs with 40 dB attenuation of the un¬ 
wanted signal. The designs are not criti¬ 
cal and allow for normal component tol¬ 


erances. The filter responses are shown in 
Figure 5 and the corresponding schemat¬ 
ics in Figure 6. 

Standard value ceramic capacitors are 
used. Inductors are wound on T37-2 (red) 
powdered iron torroids with #26 enamel 
wire for the low pass and #30 for the high 
pass. No alignment is necessary. 

Amplifier and Level Control 

After mixing and passing through the 
niters, the signal needs to be boosted in 
amplitude for some applications. The 
MC1350 circuit provides up to 40 dB of 
gain when used in a push-pull arrange- 


1 Parts Availability Table 

Cl 

25-220 pF variable, Fair Radio Sales #C9/SG-15 

C2 

8-20 pF trimmer. Fair Radio Sales #074-050J-2 

C3 

5-12 pF trimmer 

C4 

16 pF 

C5 

300 pF 

C6,C10,C13,C15,C16,C17,C19,C20, 

C21 ,C22,C23,C24 

0.01 pF 

C7,C8,C11 

47 pF 

C9 

470 pF 

C12 

68 pF 

C14 

0,047 pF 

C18 

0.22 pF 

C25 

0.022 pF 

R1 

2k resistor 

R2 

3.9k 

R3 

4.7k 

R4,R5 

15k 

R6 

1.8k 

R7 

2.4k 

R8,R13,R15,R17,R19,R20,R25,R32,R35 

Ik 

R9 

100k 

R10,R36 

270 ohm 

R11,R12 

470 ohm 

R14,R18,R26,R37 

510 ohm 

R16 

820 ohm 

R21,R29,R34 

10k 

R23 

300 ohm 

R24 

100 ohm 

R27 

1.5k 

R28 

680 ohm 

R30 

1 k potentiometer 

R31 

1.2k 

R33 

51k 

R37 

150 ohm 

LI 

5T #22 wire on 1/4” slug tuned form 

T1,T2 

tritilar 10T #26 wire on Fair Rile #2643002401 lorroid. 

U1 

Amidon FT37-43 also usable 

Harris/RCA CA3028 RF amplifier/oscillator. 

U2 

Jameco. also available as ECG724 

Motorola MCI496 balanced mixer. Jameco 

U3 

Motorola MCI350 if amplifier. 

MPF102 

Jameco, also available as NTE746 or ECG746 

Radio Shack 276-2062 

2N2222 

Radio Shack 276-1617 

SI 

2-pole, 6-position rotary switch. Ftadio Shack 

S2 

4-pole, 3-position rotary switch. Radio Shack 


Callronics Filter inductor 

3uH 

(all wound on Amidon T37-2 lorroid cores): 

27T #26 

4.6 uH 

34T #26 

5uH 

36T #30 

7.6 uH 

44T #30 Fixed frequency lank circuits; 

3 MHz 

70T #33 on 9/32" form with 100 pF capacitor 

6 MHz 

27T #30 on 9/32“ form with 100 pF 

9 MHz 

21T #26 on 1/4" form with 100 pF 

12 MHz 

18T #26 on 7/32" form with lOOpF 

15 MHz 

11T #26 on 7/32” form with 100 pF 


BATTERIES 

Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 

YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 

CALL US FOR FREE CATALOG 

E.H.YOST&CO. 

V V \ 7344 TETIVA RO. 

\ -j\ SAUK CITY, Wl 53583 
^ (608)643-3194 

FAX 608-643-4439 


CIRCLE 114 ON READER SERVICE CARO 


o 


HEIGHTS 

TOWER SYSTEMS 



'^he pioneers in 
aluminum towers 
bring you higher 
heights and wind loads 
than ever before, 
o Self-supporting up to 14-1 
feet at 75 mph u'inds. 
o Complete tapered and 
telescoping models. 

C Easy to asse'mble and erect, 
o Eull range of manually and 
electricalh operated Fold- 
O-aer-Kit.s 


Heights offers you unmatched 
versatility, value and quality in 
a tower system that has been 
proved and improved for over 
30 years. 

For our new brochure giving 
dozens of combinations of 
height, weight and wind load, 
contact: 

HEIGHIB TOWER SYSTEMS, LTD. 

1721 Indian Rd. • Lapeer, MI 48440 

(313) 667-1700 

CIRCLE 284 ON READER SERVICE CARO 
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merit as shown. A broadband transformer 
using a ferrite torroid from Fair-Rite 
Products, terminated in a I k ohm resistor, 
does a nice job over the entire high fre¬ 
quency spectrum. 

Level control comes from adjusting the 
AGC input voltage between 5 and 9 volts 
with a 1 k ohm front panel potentiometer. 
Maximum gain occurs at 5 volts with an 
over-60-dB drop in signal at 9 volts. A 
cathode follower circuit then isolates the 


amplifier and drives the output BNC jack 
with over 200 mV at a 270 ohm source 
impedance. 

Power 

I recommend a regulated 12-volt sup¬ 
ply for this generator. I installed an RCA 
phono jack on the rear panel and use an 
external bench supply. There is ample 
room, however, inside the home-brew 6” 
X 7” X 6” box to accommodate a battery- 
or line-operated supply if you want to 
build one in. 

Construction Details 

The overall schematic is shown in Fig¬ 
ure 7. Plastic pulleys are easily turned 
with an electric drill and file (see J. 
Pivnichny, “A Homebrew Tuning Dial,” 
Ham Radio. December 1988, p.75). The 
small brass pulleys are made from 1/4” 
brass spacers, also using the electric drill 
and file for turning. I included a small 
APC trimmer capacitor as a fine-tuning 
control. This is ideal for tuning through 
the skirts of crystal filters. One of the 
nice things about home-brew gear is that 
you can include features like this if you 
do crystal filter experimenting. 

The 7" X 6” firont panel has a 1” x 2" 
window cut out and backed with a 1-1/2" 
X 3" X 1/8" sheet of clear plastic. A verti¬ 


cal line is scribed on the plastic and filled 
with black magic marker to serve as the 
cursor. White dry transfer letters are used 
on a dark gray paint. Additional lines are 
put on using a drawing pen and white 
drawing ink. A final lacquer spray before 
mounting the controls protects the letter¬ 
ing. 

All components except the panel con¬ 
trols and tank circuits are mounted on the 
foil side of a 3” x 5" piece of single-sided 
epoxy glass circuit board. The foil serves 
as a ground plane. Component leads pass 
through counter-sunk holes and are inter¬ 
connected on the back side. See the pho¬ 
tographs for placement of the circuit 
boards inside the box. 

Final Words 

I've used the generator along with my 
sensitive RF voltmeter (see J. Pivnichny. 
“A Sensitive RF Voltmeter,” Ham Radio, 
July 1989, p. 62) for lots of measure¬ 
ments around the shack. Most measure¬ 
ments can be made with the signal pro¬ 
vided at the BNC jack. For very sensitive 
work, remember that unwanted signals 
(although 40 or more dB down) are still 
present so additional external filtering 
may be desirable. 

Good luck with building your own lab- 
oratory-style signal generator. Q 
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Figure 7. Overall schematic of signal generator. 






Number 8 on your Feedback card 


A Receive Converter Adapter 
for 2 Meter Transceivers 

Monitor 6 meters or 220 MHz with this unique circuit 

by J. Robert Witmer W3RW 


C urious about 6 meter or 220 MHz activity in 
your area but not ready to spend the money for a 
dual-band or extra transceiver to find out? The re¬ 
ceive converter adapter approach may be just the 
way to solve this problem. 

OK, what’s a receive converter adapter? A re¬ 
ceive convener adapter is an interface device that 
provides a way to add receive coverage of an addi¬ 
tional ham band by the use of an external converter, 
while still allowing normal operation of a 2 meter 
transceiver. This article describes how to build and 
use the receive convener adapter and offers some ap¬ 
proaches to putting together conveners to use with it. 

Many of the latest model 2 meter FM transceivers 
have extended receive coverage and a large number 
of memory channels. With the converter adapter you 
can interface a convener covering an additional band 
such as 220 or 6 meters to the 2 meter transceiver 
without impacting normal 2 meter operation, and put 
some of those extra memory channels to use. 

The only catch in this approach is that the fre¬ 
quency range you plan to use for the output of the re¬ 
ceive converter (the IF)—say 142 MHz to 144 
MHz—must be relatively free of on-the-air signals 
in your area. If it isn’t, because of how the convener 
adapter works, you will receive both the normal 2 
meter signals and the converted signals simultane¬ 
ously—which, depending on your operation, may 
not be a disadvantage, either. Figure 1 shows how 
this works. 

How it Works 

A Wilkinson Hybrid (“Wilkinson Hybrids,” Ham 
Radio, January 1982) forms the basis for the receive 
converter adapter design (see Figure 2 for the 
schematic). A similar technique is used to feed 
slacked beams for improved antenna gain. The 
Wilkinson Hybrid is shown by the shaded area in 
Figure 2. In receive operation the Hybrid acts as a 
combiner to couple two inputs to the receiver with 
minimal insertion loss, maintain isolation between 
the inputs and provide 


output power to the antenna would be cut in half and 
the receive convener would probably be blown away 
on the first transmission. In the convener adapter, 
diodes 01 and 02 shon during transmit, which pro¬ 
tects the output of the convener and electrically dis¬ 
connects the quaner-wave section of coax ii2 from 
the 2 meter connection port of the adapter. This ac¬ 
tion prevents the Wilkinson Hybrid in the converter 
adapter from acting as a splitter. 

To provide impedance matching for the transmit¬ 
ter, the additional coax section ic3 is insened, other¬ 
wise the transmitter would see a greater than 2; I 
VSWR. Sections icl and )i3 are shown separately in 
the figure for explanation purposes but in the actual 
adapter they are combined into one continuous 
length of coax resulting in a half-wavelength section. 
The addition of section it3 does have a disadvantage 
on receive because it interferes with the normal op¬ 
eration of the Wilkinson as a combiner by presenting 
a mismatch to the output of the convener. (Nothing 
is ever as easy as it first seems!) This causes an ef¬ 
fective loss in the coupled output of the converter of 
approximately 3 dB. In actual operation this is not 
usually noticeable because of the gain of most con¬ 
veners and the strength of typical FM signals. The 
low-pass filler consisting of (TI, (22 and LI suppress¬ 
es the low level harmonics generated by Dl and D2 
and provides additional rejection of out-of-band in¬ 
terference. 

The Receive Converter Adapter can be used with 
a scanner as well (see Figure 3 for the scanner con¬ 
figuration). During receive, the signal from the an¬ 
tenna is split approximately in half to the scanner 
and 2 meter rig ports. The electrical disconnection of 
coax section n;2. described above during transmit, 
permits the 2-meier rig to be electrically connected 
directly to the antenna with minimum interaction and 
transmit loss due to Jt2. The only other difference is 
that the lowpass filter consisting of Cl. C2 and LI is 
moved to the antenna port. The low-pass filter will 
have an effect on scanner performance as you go 


higher in frequency from 2 meters. 

Using the Converter .Adapter 

I use the converter adapter to add 6 meter receive 
capability to ray Kenwood 4100A dual-band 
transceiver. I use the 142 MHz to 144 MHz section 
of the band as my receive IF. Where I live, approxi¬ 
mately 15 miles north of Philadelphia, there is very 
little strong FM signal activity in the 142 to 144 fre¬ 
quency segment. Check the band for a similar “qui¬ 
et" segment in your area before selecting an IF band. 
I’ve also used the convener adapter approach to 
monitor 220 MHz activity using the 146 to 148 MHz 
range as an IF but I’ve encountered some interfer¬ 
ence from in-band 2 meter signals. Conveners for 
use with the convener adapter can be constructed us¬ 
ing basic building block circuit elements. Figures 4, 
5 and 6 show typical configurations that can be used 
for each band. A brief discussion of each follows. 

Six meter converter adapter operation: The 6 me¬ 
ter converter and hook-up are shown in Figure 4. 
The preamplifier section of my converter consists of 
the RF amplifier from an RCA 1000 commercial rig, 
but any 6 meter preamp such as those available from 
Hamtronics or shown in the ARRL Handbook (“Du¬ 
al-Gate MOSFET Preamplifiers for 28,50, 144, and 
220 MHz”, the 1990 ARRL Handbook, Chapter 31, 
pages 31-1 to 31-2) should also work well. The local 
oscillator is a Butler type (R. Campbell, “A Clean, 
Low-Cost Microwave Local 0.scillator,” QST, July 
1989, pages 15-21.) with a 90 MHz 5th overtone 
crystal (see Figures 7, 8a and 8b).The capability of 
the circuit to “free” oscillate with a 47k resistor in 
place of the crystal and L2 can be used to get the os¬ 
cillator LI and Cl components on frequency to in¬ 
sure crystal oscillation. Use a frequency counter or 
FM broadcast receiver to check the operating fre¬ 
quency. LI is non-critical—the best approach is to 
make a coil like that specified, try it, and if it doesn’t 
give you the desired frequency oscillation range with 
Cl, adjust its size. If you have an approximately 
similar variable slug- 


impedance matching. Dur¬ 
ing receive the converter 
adapter works essentially 
this way—it couples the 
output of the converter and 
the 2 meter antenna to the 2 
meter rig. 

During transmit, without 
the circuitry outside the 
shaded area, the Wilkinson 
Hybrid would act as a split¬ 
ter dividing the transmitter 
output approximately 
equally between the two 
ports. This is clearly not 



tuned coil, try that. The 
same approach was used 
for L2, the crystal fre¬ 
quency trimming induc¬ 
tor. Once the oscillator 
free-runs in the right 
range remove the 47k re¬ 
sistor and install the crys¬ 
tal and L2, Monitor the 
current to the oscillator 
and adjust Cl for a peak 
in current drain, indicat¬ 
ing that oscillation is oc¬ 
curring. Adjust L2 for on- 
frequency operation and 


desirable—the effective 


Figure J. Block diagram of the Receive Converter Adapter. 


re-peak Cl for maximum 
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current—there is some interaction between these ad¬ 
justments. Between the output of the osciiiator (Q1 
and Q2) and the MMIC (U2) is a iow-pass filter 
consisting of L4, C16 and C17. 

The mixer is a Mini-Circuits Labs SBL-I DBM 
or equivalent. With the 90 MHz LO, 6 meter signais 
from 52 to 54 MHz arc translated to 142 MHz to 

144 MHz, which provides for ease of readout. 

220 MHz converter adapter operation: Two 220 
MHz convener configurations are shown in Figures 
5 and 6. The converter in Figure 5 transiates 223- 
225 MHz to 146-148 MHz which results in some in¬ 
terference between on-thc-air 2 meter signals and 
the translated 220 signals, an example to possibly 
avoid depending on the activity in your area. 

I’ve also used a 220 converter similar to the 6 
meter converter Just described (see Figure 6) except 
it used an 80 MHz LO. With an 80 MHz LO, signais 
from 223 to 225 MHz arc translated to 143 MHz to 

145 MHz, which again provides for simpiified fre¬ 
quency transiation. 

Construction 

My converter adapter was constructed in a small 
aluminum chassis using a mixture of UHF and BNC 


connectors to match the cables I had. RG-59/U 75 
ohm coax was used. Be careful that diodes D1 and 
D2 are soldered directly across the converter con¬ 
nector (CNVTR) with minimum lead length. If the 
diodes are accidentally placed across either of the 
other connectors, a high SWR will be presented to 
your rig on transmit. Installation of the diodes is best 
done after the coax sections are soldered to mini¬ 
mize excess heating. An ohmmeter check of the 
coax sections after installation is a good idea to 
make sure no inadvertent shorts were created during 
soldering. A two-lug terminal strip was soldered to 
the base of the antenna port connector SO-239 and 
supports the input (coax) end of LI and C1. The out¬ 
put side of LI connects directly to the center con¬ 
ductor of the antenna port connector to which C2 is 
soldered. 

Trim the coax to approximately the length need¬ 
ed—remember to include the velocity factor of the 
coax. For RG-59/U this is usually 0.66, which 
means a quarter-wavelength of cable at 147 MHz 
should be approximately [(246/147) x 0.66] feet 
long, which comes to approximately l.l feet, using 
the formulas from Chapter 16 of the ARRL Hand¬ 
book. The half-wave section is simply twice this 


long. (If you are going to use the grid dip oscillator 
(GDO) technique for fine tuning the sections, cut 
them a little long to begin with.) 

Oscillator Construction: The local oscillators for 
the 6 meter and 220 MHz converters were construct¬ 
ed using a technique I’ve used for several years for 
RF circuits. Using a 2-1/4” by 3-3/4” piece of dou¬ 
ble-sided G-IO circuit board material as the base. I 
glued small pieces of single-sided board material, 
cut to the size required for the particular pads, to the 
main board. Feedthrough bypass capacitors are used 
where possible for bypass requirements. With this 
approach, the DC power distribution is done on the 
opposite side of the circuit board from the RF com¬ 
ponents. Grounding is accomplished by soldering 
directly to the ground plane—keeping the RF circuit 
ground leads as short as possible. If a change is re¬ 
quired you can pry the desired pad loose and glue it 
in the new location. Figures 8A and 8B show the ap¬ 
proximate part layouts of my 90 MHz local oscilla¬ 
tor. Try to use small components when possible; it 
will simplify construction and minimize problems 
associated with layout. LI and L2 must be mounted 
perpendicular to each other. LI is mounted horizon- 
Continued on page 59 
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MFJ Enterprises, 



Number 9 on: 


80x494 

Mississippi State MS 39762 
(601) 323-5869; Orders; (800) 647-1800; 

Fax: (601) 323-6551 
Price:'Model MFJ-9020 alone, $179.95; 
Entire Integrated CW Station 
(MFJ-9020 plus portable tuner, 


portable 

20 Meter CW Transceiver ~ 


and Integrated CW Station 

A versatile and portable QRP combo. 


M ention MFJ and visions of antenna tuners 
and ham accessories pop into your head. 
Until recently, QRP rigs weren't in the line-up. 
The MFJ-9020 will alter your thinking from 
now on. 

The MFJ-9020 is a 20 meter QRP (low- 
power) transceiver designed by Rick Littlefield 
K1BQT. It covers 14.000 to 14.075 MHz of the 
20 meter CW band. The MFJ-9020 is a CW- 
only transceiver; it will not transmit SSB nor 
receive SSB. 

First Impressions 

After opening the box, what really Im¬ 
pressed me was the “feel" of the rig. It’s con¬ 
structed of 1/16-inch aluminum throughout. 
The speaker is top-mounted. There are but 
three controls on the front panel: volume, VFO 
tuning and RIT, Two LEDs give the operator 
visual verification of power on and off as well 
as transmit. 

The back panel sports the usual power con¬ 
nections. which fit a 5.5mm o.d. coaxial plug. 
The center pin is positive. For keying the ra¬ 
dio, you have two choices. First, you may plug 
in a straight key, output from a keyer or even 
an old bug in the key jack. The key jack re¬ 
quires a 3.5mm mono plug. Or, you may install 
the optional keyer and then use the keyer's 
jack, which requires a 3.5mm stereo plug. 

There's an additional switch for the optional 
CW audio filter. In the review unit, both the 
keyer and the audio filter are in place. Both 
the switch to select the audio filter and the 
keyer speed are mounted on the back panel. 

A real surprise for a QRP transceiver is 
rinding an SO-239 antenna connector instead 
of the common RCA jack many QRP builders 
use for RF connections. 

Of course I had to open the case for a look 
inside. I’m impressed! The entire transceiver is 
built on one double-sided board with plated- 
through holes. There are but three wires in the 
entire radio: two wires for the speaker and one 
from the PC board to the antenna connector. 
Everything else is mounted on the PC board. 
And I mean everything is mounted on the PC 
board, including all the pots, LEDs and all the 



Photo A. The MFJ-9020 20 meter CW 
transceiver. 



Photo B. The MFJ integrated CW station in¬ 
cludes the transceiver, a portable antenna 
tuner, a portable power pack and a 20 meter 
folded dipole. 

input/output jacks. Not only does this make for 
a very reliable unit, but it also reduces labor 
cost during construction. The PA transistor, an 
MRF 476, is bolted to the side of the chassis. 
The MFJ-9020 easily passed the number five 
crane test. That’s a drop of three feet onto a 
solid surface. 

The PC board is well labeled with all the ad¬ 
justment pots clearly marked as to what they 
do. All the ICs are in sockets for easy replace¬ 
ment if and when replacement is needed. If 
you’ve ever worked on a double-sided board 
with plated holes, you’ll instantly know the ad¬ 
vantages of 1C sockets. There are no “Do Not 
Touch" areas on the board. The circuit is sim¬ 
ple and well thought out. 


The Manual 

A very detailed manual comes with the 
MFJ-9020. They even include all the Radio 
Shack stock numbers for the required plugs 
used for power and keyer. By the way. don’t 
use molded adapters as they may damage the 
input/output sockets on the PC board. 

Both a block diagram and full schematic 
have been included. This is a real nice touch 
for repairing the MFJ-9020 should the need 
arrive. If nothing else, it’s nice to read how it 
works and why. 

There are many tips for setting up the MFJ- 
9020 and getting it on the air. Included in the 
manual are several examples of simple 20 
meter antennas. Several pages of field align¬ 
ment procedures, as well as some general 
troubleshooting, may also be found in the 
manual. 

The Insides 

The MFJ-9020 is sensitive. A side-by-side 
comparison between my Argosy II and the 
MFJ-9020 showed very little difference be¬ 
tween the two. If I could hear a station on the 
Argosy II, I could hear it on the MFJ-9020. The 
receiver is a superhet—NOT A DIRECT CON¬ 
VERSION RECEIVER! You get single-signal 
reception with the MFJ-9020, thanks in part to 
the 8-pole crystal filter. The crystal filter is 
about 750 Hz at -6 dB. With the optional audio 
CW filter, you have some very powerful QRM- 
fighting tools. 

Receiver signals are preselected by a 4- 
pole bandpass filter before the signal is routed 
to the NE602 receiver mixer. A 78L05 keeps 
the VCC regulated at 5 volts to ensure a volt¬ 
age-stable VFO. A varactor RIT circuit pro¬ 
vides VFO shift on receive only. A MCI350 IF 
amplifier is coupled to a second NE602 used 
as a product detector. This comprises the IF 
stage. Audio from the product detector goes to 
an LM386. The LM386 operates at full-loop 
gain and the volume level is set by an ad¬ 
justable attenuator. Receiver AGC is provided 
by the LM386. AGC delay seems to be just 
about right for CW use. 

On the transmit side, a third NE602 mixer 
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couples signal from the VFO with its 10 MHz 
transmit oscillator to produce 14 MHz CW. Af¬ 
ter two stages of amplitiers/buffers, the result¬ 
ing signai is applied to the PA transistor. The 
MRF 476 produces 5 waffs at 13.8 volts, con¬ 
suming 1.2 amps of current. 

Keying is semi-QSK with an antenna relay. 
There is an automatic 700 Hz transmit offset, 
just like the big rigs. During transmit, a 
sidetone is injected into the audio line. 

Performance 

Enough of this techno taik. How weli does 
the MFJ-9020 work? in a word, great! 

With only three controls to worry about, 
puffing the MFJ-9020 on the air is about as 
simple as you can make it. You'il need a power 
supply running 13.8 volts at one amp or better. 
Any power source of one amp or so at 13.8 
volts will work. A battery will work fine, but we'ii 
talk more about battery operation iater. 

There is no reverse poiarity protection built 
into the MFJ-9020. If you hook if up back¬ 
wards, you'll be sending if back to the factory. 
Aifhough the pin-out of the coaxial plug is 
shown in the manual, it’s not silk-screened on 
the back of the radio, i can see in the heat of a 
contest someone hooking the MFJ-9020 up 
backwards. In the next run, MFJ will add a 
zener diode and fuse for fuli over-voltage and 
polarity protection. A new silk-screen will be 
cut for the back panel showing the pin out tor 
the power jack. 

With a 13.8 volt supply into a 50 ohm dum¬ 
my load, the MFJ-9020 produces 5 watts right 
on the money. Current from the supply was 
1.02 amps. Running the transceiver from a ful¬ 
ly-charged battery (12.6 volts) produced 2.7 
watts. As you can see, operation from a bat¬ 
tery will produce a significant drop in RF out¬ 
put power. Keep this in mind for Field Day. 
However, at the 13.8-volt supply, the MFJ- 
9020 barely falls under the power level of the 
QRP ARCI. It's a QRO QRP rig! You may re¬ 
duce power levels down to under a watt by ad¬ 
justing the VFO trimpot. You can reduce the 
power right down to zero output if you wish. 

I operate by the hunt-and-pounce method. 
Listening for CQs, I call the other stations. The 
tuning is very smooth and I was surprised to 
find how well the VFO tracked from one end of 
the dial to the other. It’s not an IC-781, but dial 
calibration is a hundred times better than any 
HW-8 I've ever seen. I simply center the de¬ 
sired signal in the bandpass of the receiver 
and call. I use the RIT feature to fine-tune the 
signal info the bandpass when I turn on the 
audio filter. The RIT is very smooth from one 
end of its range to the other. You have about 
1.5 kHz worth of RIT at your control. But, there 
is one drawback with the RIT: You can’t shut it 
off. If would be nice to have a way to shut the 
RIT off or a center detent pot to allow you to 
center the RIT control. I talked with Rick Little¬ 
field K1BQT about this, and he fold me that 
MFJ will put in a center detent RIT control as 
soon as they can source the part. 

The semi-QSK keying works without flaw. 
The antenna relay is a bit loud, but won’t 
break any windows. The sidetone is a very 
pleasant sine wave instead of the usual QRP 
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square wave noise makers. 

I used both the internal Curtis keyer and my 
old Ten-Tec KR5 keyer. The internal keyer is 
nice, but if I had to choose between the filter 
and the keyer, the keyer would have to go in 
favor of the filter. 

I found that the receiver’s audio level was 
low. Aifhough the LM386 is rated at only 600 
mW, the MFJ-9020 produces barely enough 
audio to fill a very tiny, very quiet room. The 
receiver generates very little internal noise, so 
if sounded as though the rig was dead when I 
first powered it up. Even with headphones, the 
audio gain control must be run fully into the 
stops. Since you can’t adjust the sidetone lev¬ 
el, I had to turn the volume control down when 
transmitting to prevent the sidetone from kill¬ 
ing my ears. [Ed. Note: All current production 
units have been changed to greatly improve 
the audio output as described below.] 

This time Rick Littlefield came through with 
a suggestion and a fix. Low audio is due to 
gain reduction caused by lowering the output 
of the LM317 from 12 to 10.5 volts to accom¬ 
modate battery operation. Rick says he’s 
working on a modification to run the LM386 
from an unregulated Vcc. MFJ will include the 
modification on the next production run and 
they will also supply information to those who 
already purchased the MFJ-9020. As a fix, I 
simply adjusted the regulator up to 12 volts. It 
seems that if I set it higher, the sidetone would 
begin to distort. That extra several volts made 
a marked improvement in audio output. 

With 5 watts, I felt like king of the hill. If I 
could hear 'em I could work 'em. I worked 
many stateside contacts, as well as a dozen 
or so DX stations. 

The keying Is very good and there are no 
signs of clicks, chirps or buzzes on the signal. 
The keying sounds “big rig" instead of the 
sometimes classic “QRP whoop de woop.” 

The Complete Portable Station 

There are three more accessories that 
make the 9020 a fully portable setup. 

The 4114 power supply/charger, the 971 
antenna tuner and a 20 meter folded dipole is 
available. 

I used the model 4114 portable recharge¬ 
able power pack during this review. This is a 
self-contained power system for the MFJ- 
9020. A large wall transformer supplies AC to 
the 4114. inside a simple 7812 regulator circuit 
provides 13.8 volts at 1.2 amps. An LM317 is 
configured as a constant current source set at 
100 mA for charging 12 D-size NiCd batteries. 
As with everything else in life, batteries are not 
included. 

I’m not much of a D-size NiCd fan. Most of 
the 1200 mA D-size NiCds are nothing more 
than C cells on steroids. The C cells are rated 
at 1200 mA also. If you wanted to spend the 
extra money, then the high capacity NiCds 
would be a better way to go. Personally, I 
would swap out the NiCds in favor of two 6- 
volt 4 amp/hour gel/cells. They would easily fit 
inside the 4114s case. A second thought 
would be to use two 7.2 volt NiCd racing bat¬ 
teries. These would give you 1.2 amp/hours at 
14.4 volts. The 4114 power pack is attractively 


styled to match the MFJ-9020. Since the 4114 
is fused internally, shorting the output means a 
trip inside. It would have been nice to see a 
panel-mounted fuse holder instead. 

The wall transformer plugs info the back of 
the 4114 using a header. Since the cord is 
very stiff. I'm concerned that it may eventually 
mess up the header's pins after repeated 
plugging and unplugging. 

You can't recharge the batteries while you 
operate the radio. Pressing the charge switch 
does light up the LED, but no charging will 
be performed. You could easily get confused 
unless you unplug the transformer from the 
supply. 

This way, the LEDs are dark, felling you 
you’re on battery power. 

The Portable Tuner 

The 971 portable antenna tuner is a mobile 
tuner that has been updated to include bal¬ 
anced line and random wire antennas. Most 
importantly, the cross-needle SWR/power me¬ 
ter has QRP sensitivity. The meters will dis¬ 
play 6 waffs forward and 0.2 waffs reverse. No 
“zero" or “sensitivity" adjustment is required 
with cross-needle SWR displays. The meter 
may be illuminated if desired. 

There are three different power ranges. On 
the high end. 300 watts forward, 60 watts re¬ 
flected; middle range, 30 watts forward and 6 
watts reflected; QRP range, from 6 wafts for¬ 
ward to 1.2 watts reflected. You have a choice 
of any two at a time. You can switch out one 
range from a rear-mounted switch. Normally, 
these are the 300-watt and 30-watt positions. 
By changing two jumpers on the main circuit 
board in the 971, you can select whether you 
want the 300-watt scale or the 6-watt scale. 
From the factory, the normal setting Is 300 
watts. I think this is rather odd, seeing the 
tuner is a match for the 9020. 

The tuner works. There's nothing fancy in¬ 
side but all of the components are heavy-duty. 

I was able to tune out the reactance of my 
friband beam quite easily with the 971. 

Using the MFJ 20 meter folded dipole with 
the tuner was very easy. In fact, the folded 
dipole came out with a rather low SWR to be¬ 
gin with. I do wish the 971 tuner had a bypass 
position to remove the tuner from the line. 

Since the 4114 power supply and the 971 
tuner are both styled to match the MFJ-9020, 
the trio is an attractive QRP setup. 

If you're one to go in the woods to operate, 
you can quickly set up a portable station with 
the MFJ QRP combo along with the MFJ fold¬ 
ed dipole. If you’re sifting at home, then the 
9020 will be happy running off of your big rig's 
power supply. 

Even though the MFJ-9020 is a simple ra¬ 
dio using basic off-the-shelf parts, it is capable 
of worldwide communications thanks to its 
good basic design. If is so easy to operate that 
a beginner can make contacts as soon as the 
box is opened and power applied. The "have- 
done-if-air ham will have a ball with this radio. 
The MFJ-9020 puts back info ham radio 
something long ago lost—FUN! The MFJ- 
9020 may be the best value going in a ready- 
fo-play ham transceiver. 



Number 10 ( 


1 your Feedback card 


An Eight-Channel A-to-D 
Converter for Your Computer 

Sample the analog world with this easy interface. 

by Mike Gray N8KDD 


Tudging by the letters I received regarding 
J the article "High Speed Data Acquisition” 
in the August 1991 issue of 73. a lot of hams 
are using their personal computers to acquire 
climatalogical and seismic information, then 
share it via radio. Among the comments I re¬ 
ceived were requests for more input chan¬ 
nels. I had already added a multiplexer to 
the old design, but quickly abandoned that 
idea because the thing kept getting more 
complicated. A few hours looking through 
the data books convinced me to try a whole 
new approach to the problem. 

This latest interface connects to the print¬ 
er port of any "clone” computer, desktop or 
portable. Only six wires connect the com¬ 
puter to the interface because the A-D chip 
transfers data to the computer in serial rather 
than parallel form. 

The A-D converter has an 8-channel mul¬ 
tiplexer that is controlled using only one 
wire from the computer. The data is trans¬ 
ferred through another wire, which makes 
for a very simple circuit but complex soft¬ 
ware. I prefer it that way becau.se software is 
a lot easier to modify than hardware, and it 
never wears out. 

The interface needs a 9-volt battery to 
power the A-D chip and regulator. I had 
planned to use a line on the printer port to 
drive the interface, but the voltage available 
at the printer port varies among brands. The 
interface doesn’t need to be powered up be¬ 
tween samples, though, so I included a new 
surface-mount regulator with an integral 
switch that can be enabled using one line 
from the computer. The computer switches 
the interface on just before a sample, and 
turns it off after the data has been trans¬ 
ferred. The battery lasts a lot longer that 
way. The regulator draws 1.8 mA even in 
the “sleep” mode, so 1 included a toggle 
switch on the front panel so you can shut the 
whole thing down. When the battery voltage 
drops to about 7 (replacement time), the 
LED will glow faintly in the sleep mode, 
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Photo B. Inside the box. 


and will light up brightly while the computer 
takes a sample. While the battery voltage is 
greater than 7, the LED will remain on, 
whether the A-D is awake or asleep. An al¬ 
kaline battery will last over 20 hours if the 
computer samples once per second. 

ADC Operation 

The A-D converter (ADC) requires some 
complex programming to make it work, but 
that’s a fair trade-off for the simple hard¬ 
ware. The operation of the chip is described 
in e.xhaustive detail in the National Semicon¬ 
ductor Linear Databook. Volume 2. You can 
write your own custom programs in your fa¬ 
vorite language, but I’ve found that most 
folks can use my M-LOG.EXE program for 
their purposes. Software should be easy to 


use without having to refer to documenta¬ 
tion. It should graph the data as it is collect¬ 
ed. and store it on diskette. M-LOG.EXE 
has these features, and mouse support too. 
The program listed in the sidebar is the min¬ 
imum required to make the ADC work. Ev¬ 
erything else is frosting. 

Before a conversion can be performed, 
the chip select (CS) line must be asserted 
low. Then the ADC needs a clock signal 
(CLK), and a bit stream on the data-in (Dl) 
line to get set up for a sample. Once it re¬ 
ceives the set-up stream, it performs an A-D 
conversion on the assigned channel. 

The next eight clock signals cause the 
conversion result to appear on the data-out 
(DO) line, starting with the most significant 
bit (MSB). 

The CLK line must be asserted high be¬ 
fore starting a conversion on the next chan¬ 
nel. 

There are three addresses assigned to the 
printer port. The base address is pins 2-9 and 
these normally transmit data to the printer. 
The base address of LPT I on most comput¬ 
ers is 888 decimal, but some are 956. LPT2 
is usually 632. M-LOG.EXE allows you to 
select between those three possibilities. The 
next address at the printer port is the base 
address plus I, and it is assigned to pins 
10,11,12,13 and 15. These five pins are used 
for input only. I like to use pin 11 and tie the 
others to ground. 

The third address at the printer port is the 
base address plus two. It is assigned to pins 
1.14.16 and 17; these are used for output on¬ 
ly. I use pin I for the CLK line. 

The ADC has a high input impedance 
which makes it susceptible to noise. That’s 
the reason for the I meg shunt resistors on 
the input channels. 

You can leave the resistor network out if 
you like, but you MUST make sure you pro¬ 
vide appropriate filtering in order to protect 
the ADC and get accurate data. This article 
barely skims the surface of the science of 







Photo C. M-LOG program running in CGA mode. 


data acquisition. For more information on 
data aliasing, consult the ARRL Handbook. 

Most laboratory transducers are scaled so 
that the output is 0 to 5 volts over their full 
sensing range. An input greater than 5 volts 
may damage the ADC, so be careful to scale 
all your transducers for this range. It’s best 


to do the voltage dividing or amplifying near 
the transducer if you can. 

Some transducers need external excita¬ 
tion. For instance, if you want to measure 
rotary position, you could use a 25k poten¬ 
tiometer with 5 volts applied to it. It would 
be wasteful to keep a power supply running, 


except during a measurement, so I included 
four terminal blocks which supply a regulat¬ 
ed 5 volts when the computer wakes the 
ADC for a conversion. Using this 5-voIt 
supply with resistive transducers will simpli¬ 
fy things. 

Construction 

The hardware is reduced to a fairly simple 
form, so I chose to surface mount every¬ 
thing. You will have to bend the legs on the 
A-D chip so you can solder it to the board. 
The best way to do this is to push the chip 
onto progressively larger tubing until the 
legs are nearly horizontal. 

Then finish the job by gently pushing it 
against a hard, slippery surface like a plas¬ 
tic-laminated counter top. If that seems too 
risky, bend the legs on an IC socket instead, 
and insert the A-D chip in the conventional 
manner. 

Clean the circuit board by scrubbing it 
with a pencil eraser, to remove anything that 
might impede the flow of the solder. Trim 
one lead of a resistor and bend it so that the 
resistor will fit between the solder pads on 
the board. Tin one solder pad, then use the 
untrimmed lead as a “handle” and position 
the resistor on the solder pad. Touch a hot 
iron to the pad until the solder melts around 
the bent lead. With one end soldered tight, it 
will be easy to cut and bend the other lead to 



Figure I. Schematic diagram of the A-to-D converter. 
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Figure 2. Typical connections for a variety of transducers. 
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Figure 3. PC hoard foil pattern. 



foil side of the PC hoard. 












GWBASIC Version 

10 ’ The lollowing program causes the A-D convener to perl 
20' sequential conversions and display the result. 

30 SCREEN 0 lext mode 80 

40 COLOR 14,0 'yellow on blui 

SO CLS 'clear the sere 

60 CLEAR 'clear all varial 

70 TOGGLE%=2 'initialize varia 

80 ODDSIGN%=0 

90 IF INKEYS< >■" THEN END 'keep going ur 

100 OUT 888.1 'regulator line 

110 OUT 888,0 'light up the re 

120 FOR W%=0 TO 500:NEXT W% Vait 54 msec( 

130 FOR CH%=0 TO 7 'scan 8 chann 

140OUT888.8 eShigh pin: 

150 OUT 888.0 'CSlow 

160 OUT 888,2 'start bit is aim 

170 OUT 890,0 'ciock high pin 

180 FOR SLOW%=0 TO 1 -.NEXT SLOW% 'stretches cloc 
190 OUT 890,1 'clock low 

200 OUT 888,2 '8 single ende 

210 OUT 890,0 'clock high 

220 FOR SLOW%=0 TO 1 :NEXT SLOW% 

230 OUT 890,1 
240 OUT 888,ODDSIGN% 

250 SWAP ODDSIGN%,TOGGLE% 

260 OUT 890,0 

270 FOR SLOW%=0 TO V.NEXT SLOW% 

280 OUT 890,1 
290 OUT 888,SELECT1% 

300 OUT 890,0 

310 FOR SLOW%=0 TO liNEXT SLOW% 

320 OUT 890,1 
330OUT888.SELECT0% 

340 OUT 890,0 

350 FOR SLOW%=0 TO 1 :NEXT SLOW% 

360 OUT 890,1 


'stretches clock pulse 
'clock low 

'part of the channel selection sti 
loggias between high and low 


in of the channel se 


stretches clock pulse 


70 REM 


'read output bits 
'MSB is first out 
'clock high 

if ad%'stretches clock pulse 


380 FOR BIT%=7 TO 0 STEP -1 
390 OUT 890,0 

400 FOR SLOW%=0 TO 1:NEXT SLOW% 

410 OUT 890,1 

420 AD%=INP(889) 'port 889 pin 10 7-low 135-high 

430 IF AD%<120 THEN BYTE%=BYTE%-f(2nBIT%) 

440 NEXT BIT% 

450IFCH%=0 THEN SELECT1%=0 : SELECT0%=0 : CHOVOLTS=BYTE%/51 
460IFCH%=1 THEN SELECT1%=0 : SELECT0%=2: CH1 VOLTS=BYTE%/51 
470IFCH%=2 THEN SELECT1%=0 : SELECT0%=2 : CH2VOLTS=BYTE%/51 
480IFCH%=3 THEN SELECT1%=2 ; SELECT0%=0 ; CH3VOLTS=BYTE%/51 
490IFCH%=4 THEN SELECT1%=2 ; SELECT0%=0 : CH4VOLTS=BYTE%/51 
500IFCH%=5 THEN SELECT1%=2 : SELECT0%=2 : CH5VOLTS=BYTE%/51 
510IF CH%=6 THEN SELECT1 %=2 : SELECT0%=2: CH6VOLTS=BYTE'5(./51 
520IF CH%=7 THEN SELECT1%=0 : SELECT0%=0 : CH7VOLTS=BYTE%/51 
530 BYTE%=0 
540 next ch% 

550 PRINT USING‘#«.#";CHOVOLTS, CH1VOLTS. CH2VOLTS,CH3COLTS, 
CH4VOLTS.CH5VOLTS,CH6VOLTS,CH7VOLTS 


fit the other pad. Do the same with the re¬ 
maining components. 

Position the chips on their respective sol¬ 
der pads just to make sure that the legs are 
bent properly. Make any corrections, then 
remove the chip and tin the pad for pin 1. 
Position the chip again and hold it in place 
under light pressure. Melt the solder on the 
pad until the leg is settled into the solder. 
Perform the same operation on pin 11, then 
the remainder can be soldered without ap¬ 
plying any pressure. 

Position the surface-mount regulator care¬ 
fully on the pads and hold it under light 
pressure with a pencil eraser. Put a glob of 
solder on a clean iron and touch it to a pad 
until the solder flows around the regulator 
leg. There are six legs on the regulator, but 
legs 2 and 5 arc not used. 

The Sky’s the Limit 

Given the simple nature and .small form 
factor of this project, it lends itself well to 
aerial telemetry. DTMF encoders and de¬ 
coders use 5-volt logic levels too, so it 
seems possible to use a computer on the 
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ground to communicate with an ADC aboard 
a balloon or kite, using two low power VHP 
transceivers and some heavy-duty program¬ 
ming. 

A group of local youngsters want to build 
and fly a huge kite. I suggested they make a 
science project out of it by attaching some 
data recording equipment and a camera. We 
may monitor wind speed, temperature, alti¬ 
tude, solar radiation, force on the string, and 
a few other things not yet defined. We 
should be able to aim and fire the camera us¬ 
ing a computer on the ground too. Q 


Contact Mike Crav N8KDD at 465 W. 
Maple Rd., Milford MI 48381. 


Specifications 

Input impedance: 30k ohms 
Power consumption: 

Sleep: 9 milliwatts 
Wake: 100 milliwatts 
Analog input: 0-5 volts 
Temperature limits: 0 degrees-C 


Parts List 

1 A-D converter National ADC0838CCN 
orADC0838CCJ 
1 1 meg resistor block 

(contains 8 resistors) 

1 Toko surface mount regulator, 5 volts 

2 10k 1/8-watt resistors 

1 4.7k 1/8-watt resistor 

1 10 uF capacitor 

1 9-volt battery clip 

1 SPST toggle switch 

1 470 ohm resistor 

1 LOW power LED 

1 ABS enclosure with battery 
compartment 

1 DB-25 connector (male) 

1 DB-25 connector shell 

1 6-conductor cable 

10 Screw terminal blocks 

Note: The following kits are available from 
the author: M-LOG programs and a circuit 
board only, $25: M-lOG programs, circuit 
board, and components, $60; enclosure kit 
(box, switch, led, terminal blocks, graphics), 
$30. Add $3 shipping. Write to Mike Gray 
N8KDD at 465 W. Maple Rd., Milford Ml 48381. 
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73 Review 


by Michael Jay Geier KBl UM 

The Yaesu FT-415 
Handheld m 

A full-featured 2m mini-HT. I 


Y aesu’s new FT-415 is an interesting 
melding of the FT-26 and the FT-411. It 
incorporates neariy aii of the FT-411’s 
features, aiong with the DTMF paging 
and squeich of the FT-26, It is styied iike the 
’26, with a siightiy thicker case than the 
411's, but reduced size in the other dimen¬ 
sions. It is scuipted and rounded, so it feels 
comfortable. 

Basics 

This is a fuii-featured radio. It includes all 
of the goodies we’ve come to expect from to¬ 
day’s high-tech rigs, aiong with a few brand- 
new ones. Receive coverage is Yaesu’s now- 
standard 130-174 MHz, and transmit is 140- 
150 MHz. Power output with the standard 
battery is 2 watts on high. There are 41 
memories, each capabie of hoiding indepen¬ 
dent TX/RX frequencies, CTCSS tone and 
configuration, etc. DTMF paging is inciuded. 

Aithough CTCSS is iisted in the manuai as 
an option, it comes instaiied on all 
USA/Canada rigs, as it aiways has on the 
FT-411 (but not on the FT-26). 

The radio is noticeabiy smaiier than the 
FT-411, except for its siightiy increased thick¬ 
ness. The PTT switch area does not stick out 
as far, and the rubber PTT, Monitor and 
Lamp switches are curved for better er¬ 
gonomics. It looks much nicer, but I’m not 
sure that it realiy works; I found the ’411’s 
PTT iess fatiguing to press than the new ver¬ 
sion. Aiso, I sometimes find myself turning 
the iamp on when I press the PTT. The 16- 
button keypad controis aimost everything: 
there are no hidden switches on the back. 
The “caii” button, which seiects your favorite 
frequency at the touch of one button, is on 
the front, near the PTT switch area, and is 
easier to get at than the ’411’s was. On top, 
next to the mike and earphone jacks, is a 
coaxiai jack for direct DC input. The rig can 
operate on 5.5 to 16 voits, so you can power 
it from your car. At 12 voits, output is 5 watts. 
The rig is fairiy weather-proofed, with a rub¬ 
ber cover over the jacks and a grommet 
around the antenna jack. The manuai says it 
is ruggedized and I beiieve it; this thing feeis 
solid as a rock. 

The antenna is the same as the one on 
the FT-26: way too stiff. Aiso, its cover is not 



The Yaesu FT-415 HT 


securely attached and turns freely, making 
antenna removal difficult. It seems that most 
walkie manufacturers like to change their 
ducks’ styles every now and then. Yaesu 
might want to rethink this one. 

The included 600 mAh NiCd battery pack 
also is the same kind as used on the FT-26. 
It can be charged with the standard wall 
charger in about 15 hours, or with the option¬ 
al quick charger in about an hour. Along with 
several sizes of rechargeable packs, there’s 
an optional AA cell holder, which can be 
mighty handy in public service work or when 
you travel and don’t want to bring a charger 
along. By the way, this new battery style 
does not fit on the FT-411 and previous units. 

It Does It 

This radio has every feature you could 


want, and then some. Anything you want it to 
do, it does it. It has all the usual scan and 
priority modes, aiong with a programmabie 
battery saver and automatic power-off timer. 
The battery saver has the new feature aiso 
inciuded on the FT-26; It can analyze your 
operating habits and typicai channei activity 
and set itseif for optimum operation with the 
ieast intrusive characteristics. If you don’t 
want it to do that, you can set it to one of five 
fixed on/off ratios or turn it off aitogether for 
packet operation. When you seiect the saver 
ratio, the time between “wake ups" is dis- 
piayed in seconds. It’s pretty slick. There are 
four RF output power ieveis, but oniy three 
are avaiiabie at the normai 7.2 voits supplied 
by the standard battery. Stiii, that’s one more 
than you usuaiiy get. To save even more 
power, you can elect to disable the front-pan¬ 
el “busy" LED. I don’t understand why an 
LED is even used; this function couid be 
shown on the LCD with no added power 
drain. But, it’s nice to be abie to save the 5 
mA or so the LED eats. 

Frequencies may be entered with the key¬ 
pad or by using the top-mounted rotary tun¬ 
ing controi. This configuration has pretty 
much become standard these days, and it 
works weii. The rotary tuning knob can shift 
the frequency by either the nominai step you 
have seiected (such as 5 kHz) or by 1 MHz 
in conjunction with the MHz function avaii¬ 
abie on the keypad. When you enter fre¬ 
quencies directiy from the keypad, you must 
enter aii the digits, inciuding the ieading “1.” 
There’s even an option which iets you enter 
“spiinter” channeis (in between the normai 5 
kHz channeis) without changing the basic 
tuning step. 

Like the FT-411, the ’415 has two VFOs, 
and any memory can be used as a VFO as 
weii. Pressing one button converts whatever 
memory channei you are on into a tunabie 
memory, which is no different at aii from a 
VFO. If you wish to repiace the memory con¬ 
tents with the new frequency you have 
found, you may do so. You aiso may put the 
new frequency into a different memory with¬ 
out disturbing the memory from which it 
came. Finaliy, you may simpiy ignore the 
new frequency and return to the originai 
memory with no harm done. 
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The front-mounted LCD shows operating 
frequency, memory channel number, VFO A 
or B, and other functions such as CTCSS 
status. It appears identical to the display on 
the ’26, and is very nice. It shows the full fre¬ 
quency, including the final zero or five, and I 
like that. The display can be backlit by press¬ 
ing the lamp button just below the PTT 
switch. The keypad lights up at the same 
time, making night operation very conve¬ 
nient. Green LEDs are used for both the key¬ 
pad and the LCD; gone is the incandescent 
lamp on the '411. The lighting can be set to 
stay on for five seconds after the last key 
press, or to stay on until you press the lamp 
button again, which is nice for nighttime mo¬ 
bile operation from car DC power. For normal 
battery operation, the five-second time-out is 
especially handy. Of course, you can turn the 
lights off any time you want simply by press¬ 
ing the lamp button. 

The rig can scan the band, a selected por¬ 
tion of the band, or the memories. Scanning 
the band, or a portion of it, from the VFO is 
very fast. Memory scan, however, is only 
about half the speed of the ’411. Still, it’s as 
fast as most rigs; the ’411 was exceptional in 
that regard. 

Memories can be locked out in two ways. 
SKIP hides the memory channel from the 
scan, but you can still get to it via the tuning 
knob or by entering the channel number from 
the keypad. It’s great for the NOAA weather 
channel or other busy frequencies. HIDE 
erases a memory completely, except that you 
can "unhide” it later and get it back. I find this 
feature to be especially useful for travel. If 
you often visit different cities, you’ll love it. 
But, as on previous Yaesu walkies, each 
memory channel must be hidden and re¬ 
trieved separately. It would have been nice if 
there were some way to manipulate whole 
ranges (such as 20-29) at a time, but it still 
beats having to re-enter all those frequen¬ 
cies. There’s an improvement over previous 
rigs, though. It used to be that when you hid 
a memory, the rig dropped back to memory 
number 1 after each HIDE operation. It was 
a real pain to hide an entire range because 
you had to enter each memory number and 
essentially start over for each one. The new 
rig simply drops back to the first unhidden 
previous memory. So, if you hide channel 5, 
it drops back to channel 4, assuming that 
one is unhidden. This makes it much easier 
to get rid of an entire range, especially if you 
start at the highest number and work back¬ 
ward. 

The memory management scheme of this 
new radio is essentially identical to the time- 
proven, easy-to-use design of the FT-411. It 
will even scan up or down the band from the 
memory. After scanning to a new frequency, 
you can store it in any memory channel or a 
VFO, or simply return to your original memo¬ 
ry channel, disturbing nothing. It’s all very 
easy to do and easy to remember. 

The FT-415 has some new features, in¬ 
cluding DTMF paging, four power level 
choices, an automatic battery saver, lighting 
options, selectable two-second TX hang time 


during DTMF dialing, CTCSS scanning (it’ll 
decode and display incoming tones!), and 
lots more. In order to accommodate these 
new capabilities, a new SET mode, similar to 
the one used on ICOM walkies, is included. 
Many of the infrequently used set-up com¬ 
mands are grouped in this mode, keeping 
them out of your way until needed. The key 
presses seem straightforward enough, but 
you probably will need to refer to the manual 
for the ones you don’t use very often. 

Like the FT-411, this new rig has a 10- 
number DTMF autodialer. Each number can 
have up to 15 digits, and sending them is as 
easy as touching one button while you’re 
transmitting. (Some rigs make you press as 
many as four buttons, negating the whole 
point of an autodialer.) The procedure for en¬ 
tering the numbers is the same cryptic sys¬ 
tem found on the ’411, and I think it could be 
made easier. Once you get the hang of it, 
though, it’s not too bad, and it’s definitely 
worth it. Naturally, you also may send num¬ 
bers manually, without entering them into 
memory first. 

Documentation 

The manual is first-rate. Like other recent 
Yaesu booklets, it’s written in clear English. I 
wish other manufacturers would put this 
much effort into their instructions. A full set of 
schematics is provided, and there’s a lovely 
wallet-sized cheat sheet. This sheet, unfortu¬ 
nately. doesn’t show some of the SET func¬ 
tions, but it has all of the operations you’re 
likely to want out in the field. It’s made of a 
coated paper which seems designed to last a 
long time. 

Using It 

Transmitted audio sounds clear. The re¬ 
ceiver is very sensitive, even outside the 
ham bands. It’s a definite improvement over 
the ’411s. Selectivity is very good, but 
doesn’t seem quite as sharp as the older rig. 
Still, it’s better than on many other walkies, 
and more than good enough. Unlike most 
walkies the 415’s front end filters are varac¬ 
tor controlled by the PLL tuning voltage, so 
they are always tuned to the operating fre¬ 
quency. This Advanced Tracked Tuning tech¬ 
nique keeps the sensitivity high and helps 
avoid intermod problems.Overall, the receiv¬ 
er seems excellent. I tried the rig on packet 
using the Poor Man’s Packet modem I built 
up for my ’411, and it worked great. Naturally, 
I turned the battery saver off first! 

Not Perfect 

Each generation of walkies gets better 
than the last. This rig is really great, but it 
does have a few quirks and annoyances. 
Here are some I found. 

There’s one bug that’s a carry-over from 
the ’411: When you are in the CALL memory, 
if you turn the dial knob, it transfers the con¬ 
tents of the memory into the last-used VFO, 
trashing whatever was there. It can be a real 
pain when you inadvertently lose a stored 
frequency that way. 

The rig is touted to have improved receive 


audio by virtue of a better speaker. It’s true. 
Despite the smaii grille area, the speaker re¬ 
produces bass frequencies much better, 
making most voices (especially men’s) sound 
richer and clearer. The audio obviously is 
better than on previous models. 

The DTMF squelch and paging features 
use the now-standard three- and six-tone se¬ 
quences, with the numbers being limited to 0- 
9. Unfortunately, most repeater controllers 
won’t pass DTMF tones unless they’re pref¬ 
aced by some codes containing the * and #, 
which you can’t send. This limitation makes 
the features fairly useless, especially in the 
big cities where you’d most like to use them. 
This problem isn’t limited to Yaesu, though; 
all the DTMF-squelched rigs use the same 
system. Of course, it’s nice for simplex and 
hamfest use. 

The same blinking battery icon that was on 
the ’411 is present on the new rig. Like the 
old one, it doesn’t give you much warning 
when your battery is about to die. A voltage 
monitor would be far preferable. Even though 
NiCd batteries don’t change voltage much 
over their discharge period, there’s enough 
change near the end to give you more warn¬ 
ing than the icon does. 

The rig gives you the option to substitute 
DTMF tones for the annoying musical key¬ 
pad beeper. It’s an improvement, but still 
not great. It would be nice if there were an 
option to change the beeper into a single 
short tone, like it used to be on older 
walkies, perhaps with a double tone for 
those functions whose status is announced 
via the beeper. 

The NC-42 Quick Charger 

Along with the review rig Yaesu sent the 
NC-42 quick charger. This small, light unit 
sits on a desktop. It has no on/off switch; it 
turns itself on when you insert the battery. It 
begins in the quick mode and brings the bat¬ 
tery to a nearly full charge in about one hour. 
It then switches to the trickle mode, topping 
off the charge. Two LEDs announce the 
charge mode. It works well and is very con¬ 
venient, but it suffers from one problem: It 
throws the worst TVI I’ve ever seen! I have 
some Sony miniature switching power sup¬ 
plies which have the same problem, but 
they’re not nearly this pronounced. This thing 
puts garbage on any TV screen in the house, 
including my set which is hooked up to the 
outdoor antenna via coax. Some shielding is 
in order here! Wouldn’t it be ironic to get 
complaints from your neighbors about your 
battery charger instead of about your trans¬ 
mitter? [Ed. Note: Yaesu is currently looking 
into this.] 

Conclusion 

This radio represents the state of the art in 
miniature single-band walkies. No, it isn’t the 
very smallest available, but it’s certainly small 
enough! It works well and has more features 
than you’ll probably ever use. Considering 
the wealth of functions, the user interface is 
very reasonable and unintimidating. This rig’s 
a beaut! RS 


48 73 Amateur Radio Today • July, 1992 



Number 12 on your Feedback card 


Protected AC Outlet for the 
Workbench 

Avoid a shocking experience. 

by Michael A. Covington N4TMI 


M y most-used test bench accessory is a 
switched AC outlet with a ground- 
fault circuit interrupter (GFCI) and a preci¬ 
sion O.I-ohm resistor. 

Photo A shows what it looks like. The 
GFCI is a standard model from a hardware 
store, mounted in a not-ioo-precisely-cut 
hole in the enclosure. It serves three purpos¬ 
es: to help keep me from getting shocked; to 
detect potentially unsafe equipment; and to 
let me know whether any piece of equip¬ 
ment is going to trip a GFCI, even for harm¬ 
less reasons. 



find; the easiest solution is to use five 0.47- 
ohm, 5-watt resistors (Radio Shack 27I-I30) 
in parallel. 

You’ll also need two pin jacks for the 
voltmeter. Remember that both sides of the 
resistor are “hot” with respect to ground; 
don’t use any kind of Jack that could make 
accidental contact with something or .some¬ 
one outside. Binding posts are not suitable. 
The Radio Shack 274-725 banana jacks are 
barely acceptable if clearly marked with a 
warning label: jacks with much smaller 
holes are preferable, and can be found at 
hamfests or on 
junked test equip¬ 
ment. Or you could 
make something of 
your own that 
mounts behind tiny 
holes drilled in the 



Photo A. This device consists of a GFCI 
(ground-fault circuit interrupter) in a conve¬ 
nient enclosure with a switch. 



Figure 2. The protected outlet box consists of a GFCI, a switch, a 0.1 
Figure /. The ground-fault circuit interrupter (GFCI) senses mis- ohm resistor for measuring current, and a pilot lamp. Correct identi- 
matched currents in "live" and "neutral" wires and cuts off power fication of live, neutral, and ground wires is VERY important. Most 
This doesn't prevent all electric shocks—only those involving a short power cords use the black wire for the "hot" live lead; the white wire 
to ground (middle e.xample). is the neutral and the green wire is the ground. 


Figure 1 shows what a GFCI does: It 
checks whether the currents in the “live” and 
“neutral” wires are equal, and, if not, cuts 
off the current. This doesn’t prevent all elec¬ 
tric shocks, but it does prevent or shorten 
those that involve an accidental connection 
to ground. 

The circuit is shown in Figure 2. Ahead of 
the GFCI are a switch and a 0.1-ohm resis¬ 
tor. The switch, naturally, cuts power on and 
off. It should be rated for as many amps as 
your load will ever draw (typically 10 or so). 

The resistor lets you measure AC current 
accurately—just connect a voltmeter across 
it and read each volt as 10 amps. An 0.1- 
ohm. 10-watt resistor may be a bit hard to 


plastic panel. 

The GFCI can come from any hardware 
store. It’s essential not to mix up the live 
(“hot”), neutral, and ground wires in the 
power cord and on the GFCI. In most power 
cords the black wire is the “hot” lead, the 
white wire is the neutral and the green wire 
is the ground. The switch must be in the live 
(“hot”) wire. Also, be sure to distinguish the 
input (“line”) side of the GFCI from the out¬ 
put (“load”). Across the load side of my 
GFCI I wired a neon indicator lamp so that I 
can see at a glance whether power is on. Q 


Contact Michael A. Covington N4TMI, 
285 Saint George Drive. Athens GA 30606. 


Parts List 

SI SPST switch, rated for 125V AC, 10 
amperes (Radio Shack 275-324 or 
equivalent) 

R1 0.1 -ohm, 10 watt resistors (actually 

five 0.47 ohm, 5-watt resistors in parailel. 
Radio Shack 271 -130) 

II Neon lamp 'power on' indicator with built- 
in resistor (Radio Shack 272-712 or 
equivalent) 

GFCI Ground fault circuit interrupter (from hard¬ 
ware store or electrical supply house) 

Pin jacks for voltmeter connections (see text) 

Enclosure 

3-prong AC plug and line cord 
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■ ■ Number 13 on your [ 

Ham HELP 


your Feedback card 


We are happy to provide Ham Help listings free on a space avail¬ 
able basis. To make our job easier and lo ensure that your listing 
is correct, please type or print your request clearly, double 
spaced, on a full (81/2" x 11") sheet of paper. You may also up¬ 
load a listing as E-mail lo Sysop lo the 73 BBS Special Events 
Message Area #11. (2400 baud, 8 data bits, no panly, 1 stop bit. 
(603) 924-9343). Please indicate if it is tor publication. Use up¬ 
per- and lower-case tellers where appropriate. Also, prim num¬ 
bers carefully—a 1, lor example, can be misread as the letters 1 
or i, or even the number 7, Specilically mention that your mes¬ 
sage is lor the Ham Help Column. Please remember to acknowl¬ 
edge responses lo your requests. Thank you lor your coopera- 


Needed: Manual lor Heath Kit LG-1 generator; also schemat¬ 
ic/manual (or a Lafayette LA-950 stereo amp. Copies are line. I 
will pay. Buz Chadwick N4GTX, PC Box 1381, Palatine IL 60078. 
Tel. (708) 358-3803. 


I am trying to locate either owners manual or schematic for 
Regency HR-2A 2 meter transceiver. I will pay to copy, or will 
copy and return. Ted Webb AC4CS, 118 Seabury Dr., Greenville 
SC29615. 

I need information on replacement parts for a Heath IM-28 
VTVM that was modified to a TRVM. The Heath part numbers 
are: 150-57 TR1002 SS diode which is a replacement fora 6AL5, 
and 150-58 TR1119 SS Iriode which replaces a 12AU7. These 
are called FETRONS or HINS. Any help in locating these parts, 
or specification sheets on any FETRONS would be appreciated. 
The other FETRONS I have are TR1006, TR1008, TR1010, 
TR1157, and TR1126A. Bob Juranek, 11469 Haggerty, Plymouth 
Ml 48170-4455. Tel. (313) 459-7718. 

I would like lo gel In touch with hams who have experience 
with Yaesu CAT programming, particularly with the FIF-232 con¬ 
nected lo an FT-757GXII and using some form of BASIC lan¬ 


guage on an IBM PC compatible machine. Bill Sriiwiegerahl 
N8KSG, 1576 KaratM Drive, Cincinnati OH 45240. (513) 247- 
4561 days; (513) 851-9698 eves., collect; FAX (513) 247-4561, 
or e-mail tor Prodigy user ID # BHKD13A 

I would like to contact former students of Nathaniel Narbonne 
High School (ex WB6RTO) In Harbor City CA, who got Iheir 
novice license between 1965 and 1976. We are going lo have a 
reunion! Marv Fagenson K6HCJ, 2100 Sawlelle Blvd. Sle. 202, 
Los Angeles CA 90(S5. Tel. (310) 478-1777. Thank you. 


Wanted: Genuine Hayes Modem 1200, model with 10 dip 
switches. Please write lo William Pelrisko, PO Box 42376, Tuc¬ 
son AZ 85733 or e-mail pelrisko@evax2. engr.arizona.edu. 
Thanks. 



TOUCH TONE DECODER: 

Decodes DTMF 
tones from audio 
source, (tape, 
phone, radio). 
Displays 
numbers on LCD 
display, 200 
Digit memory. 
T-2000 $169ppd.USA 


SURVEILLANCE/- 

COUNTERSURVEILLANCE 

catalog $5. 

EMCOM 


SAY YOU SAW IT IN 73 ! 


10 HOWARD ST., BUFFALO, NY 14206 
(716)852.3711 



JOIN AM SAT 

Support the Amateur Space Program 


AMSATHas Established Amateur Radio 
As a Permanent Resident in Space! 

From operating any of 12 Amateur satellites circling the globe today to 
participating in Amateur Radio activities from the Space Shuttle, the benefits of 
space based Amateur Radio are available to you by becoming an AMSAT 
member. Our volunteers design, build and launch state-of-the-art satelites for use 
by Radio Amateurs the world over. We provide educational programs that teach 
our young people about space and Amateur Radio. Most of ail. we provide our 
members with an impressive array of member benefits including: 

* Operating aides such as discounted tracking software and land line BBS. 

* An extensive network of volunteers to provide you local technical assistance. 

* The AMSAT Journal, your bi-monthly periodical devoted to the 
Amateur Space program. 

It’s Fun! It’s Easy! It’s Exciting! 

JOIN TODAY. For more infornialion, call or write for your free 
information packet. Or send your dues now, check or charge: $30 U.S., 
$36 Canada!Mexico, $45 all else. ($15 towards the AMSAT journal.) 


AMSAT, P. O. Box 27, Washington, D.C. 20044 

(301) 589-6062; Fax: (301) 608-B41D 


CIRCLE 110 ON READER SERVICE CARD 



The Ham Radio Handbook by Don 

Stoner gets rave reviews as the best train¬ 
ing aid to help you earn the no-code ham 
license. Over 200 pages, packed with in¬ 
formation—all the test questions, correct 
answers and the theory behind the ques¬ 
tions. Only $9.95 ($2.00 S&H). 



It’s easy and tun with the NARA Educa¬ 
tion Package. You get Don Stoner’s Ham 
Radio Handbook, IBM or Macintosh com¬ 
patible software to test your knowledge 
after you have studied the book; an exten¬ 
sive list of Volunteer Examiners you can 
contact, the FCC Rules and Regulations 
for ham radio, a copy of Amateur Radio 
King of Hobbies, plus a bonus copy of our 
journal. The Amateur Radio Communica¬ 
tor, by mail. The NARA Education Pack¬ 
age is only $29.95 for the IBM or $49.95 
for the Mac version ($3.00 S&H). 

Join NARA today and enjoy the exciting 
world of ham radio — and beginners don’t 
need to know the code! A one-year NARA 
membership & subscription to The Ama¬ 
teur Radio Communicator is only $10.00. 

NARA 

NATIONAL AMATEUR RADIO ASSOCIATION 

P.O. Box 598, Redmond, WA 98073 
Orders Only 1-800-GOT-2-HAM 
Inquiries (206) 869-8052 


CIRCLE 223 ON READER SERVICE CARD 
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Hamsats 


Number 14 on your Feedback ca 


Amateur Radio Via Satellite 


Andy MacAllister WA5ZIB 
14714 Knightsway Drive 
Houston TX 77083 

Korean Star Rising 

In late July a new amateur-radio 
satellite is scheduled for launch from 
Kourou, French Guiana. If all goes 
well, the satellite, KITSAT-A, will be¬ 
come an OSCAR (Orbiting Satellite 
Carrying Amateur Radio). The satellite 
builders in England have announced 
further payload details since the brief 
system description presented in the 
April 1992 "Hamsats" column. 

The University of Surrey in England 
teamed up with the Korean Advanced 
Institute of Technology (KAIST) in 
1990 to begin a joint educational effort 
to build a satellite adhering to the 
lARU (International Amateur Radio 
Union) definition of an amateur-radio 
satellite. The project has progressed 
rapidly through the cooperative efforts 
of the experienced UoSAT engineers 
and the KAIST student-engineers. 
KITSAT offers all the qualities built into 
UoSAT-OSCAR-14 and 22, but with 
some new and exciting features. 

Current Technology 

KITSAT-A carries a packet commu¬ 
nications system with a digital store- 
and-forward unit like its predecessors, 
but with 13 megabytes of memory. 
Due to the availability of mature high¬ 
speed communications software, KIT¬ 
SAT will go to orbit ready for operation 
by any station currently active via U- 
0-22. Over the more populated parts 
of the world, U-0-22 has been full to 
capacity with user file transfers. The 
9600 bps (bits-per-second) format of 


U-0-22 activity has performed very 
well and will be continued with the 
new satellite. 

U-0-22’s Earth Imaging System 
has proved quite functional and popu¬ 
lar. Pictures of the Persian Gulf area 
during the Kuwait war clearly showed 
plumes of smoke from the burning oil- 
well fires. KITSAT carries a similar 
camera system. The basic CCD 
(charge-coupled device) unit has a 
resolution of four kilometers. 

KITSAT Advances 

Higher data speeds are possible 
with KITSAT. Although the main sys¬ 
tem is designed for 9600 bps, experi¬ 
ments are planned using digital signal 
processing up to 38,400 bps. KITSAT 
Project Manager Jeff Ward G0/K8KA 
is enthusiastic about the incorporation 
of very-high-speed data communica¬ 
tions through an amateur satellite, but 
is most intrigued by the new imaging 
equipment. 

One of the most exciting additions 
to KITSAT is a second CCD camera 
with a telephoto lens assembly. It pro¬ 
vides up to a 400 meter resolution. 
This level of definition allows identifi¬ 
cation of man-made structures from 
space. The wide-angle camera can be 
used to spot areas of interest while the 
telephoto system can zoom in on the 
target area. 

The cameras are just one part of 
the complete Earth Imaging System 
(EIS). Both CCD units are connected 
to a Transputer Image Processing Ex¬ 
periment (TIPE). Manipulation of the 
Image data can be performed in orbit 
prior to transmission to earth without 
heavy reliance on other comput¬ 


ing resources on the spacecraft. 

KITSAT carries a Digital Signal Pro¬ 
cessing Experiment to be used for 
speech synthesis, store-and-forward 
voice messages, and high-speed data 
modulation and demodulation. 

Hamsat satellite telemetry has 
been sent by voice synthesizers listing 
numeric sequences for over a decade, 
beginning with UoSAT-OSCAR-9. 
Simple words and phrases have also 
been possible. The KITSAT system is 
capable of multilingual messages. The 
speech system is limited only by the 
imagination of the programmers. 

The Korean Amateur Radio League 
is working in conjunction with KAIST 
to develop simple, dedicated hand¬ 
held receivers for KITSAT reception. 
Plans are to distribute these inexpen¬ 
sive 70cm units to schools. Messages 
of all types will be loaded into the 
satellite’s memory for broadcast to 
amateur radio operators, experi¬ 
menters and educational institutes. 

Other experiments with the voice 
message forwarding potential of the 
system have not been defined but will 
begin when the satellite is in orbit. Re¬ 
al-time conversion of a digital uplink 
signal to an FM voice downlink for re¬ 
peater style operation is a possibility. 

AMSAT-OSCAR-10 and Fuji-OS- 
CAR-12 were both severely affected 
by radiation damage. Amateur-radio 
satellite designers are increasingly in¬ 
terested in studies of the effects of ra¬ 
diation on all types on electronic cir¬ 
cuits. Radiation detection experiments 
have been flown on previous amateur 
satellites, but at low altitudes. 

KITSAT carries a Cosmic Ray Ex¬ 
periment (CRE) to measure total radi¬ 
ation dose encountered by the space¬ 
craft and to detect highly-energetic 
cosmic rays. All the satellite's onboard 
systems, including the computers, 
power systems, memories and solar 
cells, will be monitored. 

Phase-3-D, the 
current high-or- 



Photo A. The KITSAT-A microsatellite enters ther- 
mai-vacuum testing (5/11/1992). H.S. Chang re¬ 
moves the lifting frame as H.S. Kim looks on. Photo 
by J. W. Ward G0/K8KA. 


Table 1. KITSAT-A Frequency Chart 
UPLINKS; 145.850 MHz Primary access Channel 

145.900 MHz Secondary access channel 
DOWNLINK: 435.175 MHz 


bit satellite under construction, will en¬ 
counter radiation levels similar to 
those seen by KITSAT. Information ob¬ 
tained from the KITSAT measure¬ 
ments will be extremely useful to 
Phase-3-D designers. Data formats 
will be available from the KARL, 
KAIST and the University of Surrey via 
AMSAT-UK. 

The primary payload traveling with 
KITSAT is an oceanographic satellite, 
Topex/Poseidon. A microsatellite, S80- 
T will also go up on the same late-July 
flight of Arlane V-52. The anticipated 
orbit is circular with an altitude of 1330 
kilometers and a 66-degree inclina¬ 
tion. No other OSCAR has been 
placed in such an orbit. 

The inclination, or angle of the or¬ 
bital plane with respect to the equato¬ 
rial plane (equator), for KITSAT is not 
as high as other low-earth-orbit ham¬ 
sats. Most are in polar orbits with incli¬ 
nations of at least 80 degrees (90 de¬ 
grees would be directly over the 
poles). KITSAT's inclination is also not 
as low as a high-inclination shuttle or¬ 
bit (typically 57 degrees). The result of 
the 66-degree inclination will be no¬ 
ticed by those in high latitudes since 
the orbit will have characteristics simi¬ 
lar to the shuttle, but at a much higher 
elevation. 

An altitude of 1330 kilometers is 
similar to that of AMSAT-OSCAR-7, 
which Is currently circling the earth 
near 1460 kilometers. For those who 
were active via A-0-7 in the 70s, an¬ 
tenna pointing was relatively easy and 
passes lasted long enough to make 
several contacts. DX was even possi¬ 
ble from south Texas to parts of West¬ 
ern Europe. RS-10/11 is near 1,000 
kilometers, while the current microsats 
and UoSAT-OSCAR-11 are even low¬ 
er. KITSAT’s orbit will provide users 
with longer access times and slower 
apparent Doppler-shift-to-signal fre¬ 
quencies. 

Communications Via KITSAT 

Operation via KITSAT will be easy 
for those already on U-0-22. The 
satellite’s frequencies are shown In 
Table 1. KITSAT transmits and re¬ 
ceives 9600 bps FSK using the AX.25 
protocol. The programs currently avail¬ 
able of U-0-22 access will allow 
telemetry files, experiment data, pic¬ 
ture files from the cameras and user- 
uploaded files and messages to be 
downloaded. 

Sources at the University of Surrey 
anticipate that 95 percent of the satel¬ 
lite's operating time will be devoted to 
normal 9600 bps communications. 
The rest of the time will be used for 
experiments with voice, higher-speed 
data and other DSP activities. 

KAIST earth station HL0ENJ in 
South Korea will manage KITSAT’s 
activities, while the University of Sur¬ 
rey in England will provide advice as 
needed. Current plans focus on oper¬ 
ating KITSAT as a satellite dedicated 
to the amateur radio satellite service. 
Exciting times are on the horizon for 
the first hamsat sponsored by South 
Korea. Q 
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Homing in 


Radio Direction Finding 



RDF Opportunities Abroad 
and at Home 

Enhancing international good will 
and advancing communications and 
technical skills are two of the live pur¬ 
poses of amateur radio. We all know 
that because it says so in the begin¬ 
ning of FCC Part 97. Radio Direction 
Finding (RDF) competitions are a per¬ 
fect way for hams to do both and have 
a barrel of fun at the same time. 

As I write this, it has been a month 
since this column broke the news of 
an invitation for U.S. foxhunters to par¬ 
ticipate in the Ukrainian RDF Champi¬ 
onships in September (see “Homing 
In” for April 1992). I am astonished at 
the small response so far. 

John Douglas N0ISL, Technical Di¬ 
rector of the Foundation for Amateur 
International Radio Services (FAIRS), 
reports only a trickle of inquiries so far. 
One of the respondents is of Ukrainian 
descent, intrigued with the program 
mostly because of the opportunity to 
visit his homeland. 

Why haven’t hams jumped at the 
chance to take part in an adventure 
like this? John suspects that some 
may fear the political situation in that 
part of the world. He points out that 
unrest is severe in Armenia. Georgia, 
Moldavia, and Azerbaijan, but not in 


“It was almost amusing the way we 
were guarded and herded on our Iasi 
trip,” John says. “There’s always the 
risk of some sleazy guy sliding up to 
you on the street and saying.' Do you 
want to buy some rubles?’ But you 
can see him coming hall a block away. 
As one would start to approach, about 
six very loud Russian hams would be 
between me and him, and he would 
be gone.” Instead of the tourist hotels, 
RDFers are invited to stay in Ukrainian 
hams' homes. You won’t be sampling 
night life in the evening. Instead, you 
will probably be at someone’s ham 
station, working the world. 

“Lvov is a very European city, AO 
miles from the Polish border,” John 
says. ’The best way to get there is to 
fly to Moscow, then take the overnight 
train for the 700-mile trip to Lvov. Trav¬ 
el on the train is an absolute joy. You 
see the countryside from European 
style coaches with tables and a ma¬ 
tronly old lady who insists that you 
drink all the tea you can. The people 
are as warm and sharing as any I 
have ever known.” 

Soviet hams are just as innovative 
as hams anywhere else, but they lack 
many of the resources we take for 
granted. If you think getting parts for 
your do-it-yourself ham gizmos is 
hard, imagine the plight of hams in for¬ 
mer iron-curtain countries. 

John tells of his experiences on the 
train, meeting foxhunt or¬ 
ganizer Igor Shewchuk 
UB5SBD. "He brought 
some hand-built foxes 
that he was working on. 


ing and offloaded via 2 
meters all of the competi¬ 
tors’ check-in times (Pho¬ 
to A). It had an optical 
reader and he was hand¬ 
manufacturing all the little 
optical cards. He v/anted 
me to look at it. suggest 
some changes and see if 
I could get him some 
parts.” Time is getting 
short to make arrange¬ 
ments for this event. 
UB5SBD says, "You 
Americans don’t have to 
send your champions. 
We’d love to show It to 
anyone who is interest- 

If you think you’re 
ready for a world-class 
com- foxhunt, and you think 
Lvov, you would make a good 
into a ham ambassador, write 
trans- to N0ISL at 19164-147th 
re Judges. (Photo by Street NW. Elk River MN 
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East and West—Different Styles 

It is clear to me that there would be 
more interest in the Lvov opportunity if 
there were more similarity between 
RDF contesting in the USA and fox¬ 
hunting in the rest of the world. Euro¬ 
pean and Asian hunts are all on fool, 
with multiple transmitters on a course 
that covers several kilometers. Unless 
you are in great physical condition, 
you’re doomed to an embarrassing 
rear-guard finish in these sprints. 

While there are several age cate¬ 
gories. international foxhunting is pri¬ 
marily a sport for young boys and girls 
(Photo B). The primary purpose is to 
teach and reward physical conditioning 
and orienteering skills, with radio/elec¬ 
tronics proficiency as a secondary as¬ 
pect. The vast majority of European 
contestants are not licensed hams. 

Here in the USA. hams don’t think 
of transmitter chasing as a body build¬ 
ing activity. We go T-hunting for a so¬ 
cial experience or for a technical chal¬ 
lenge. Unlike elsewhere in the world, 
we have the additional freedom to use 
our RDF skills tor self-policing or to aid 
in volunteer search and rescue. It is an 
activity for ham clubs, not youth 
groups. 

By not having the opportunity to 
participate in radiosports, young peo¬ 
ple in the USA are missing out on a 
good thing. Over the years, other inter¬ 
national sports (like soccer) have 
found their way into our schools, so 
why not foxhunting? 

Perhaps some of you readers are in 
a position to help make this happen. If 
you are a teacher who is including ham 
radio in your curriculum (Bless you!), 
consider adding foxhunting to the ac¬ 
tivities. No more classroom time avail¬ 
able? How about putting it into your 
school’s physical education program? I 
would have enjoyed foxhunting more 


than any other activity we did in phys. 
ed. when I was a kid. 

Are you into orienteering? There 
are so many similarities that orienteers 
should feel right at home on a foxhunt 
course. I’d like to hear from people 
who can tell me how to get orienteers 
and foxhunters together. 

N0ISL would like to see two-way 
exchanges with UA-land foxhunters. 
“We could invite a young Russian or 
Ukrainian here with his RDF gear and 
have him teach it to clubs or Interested 
groups," he says, “If three ham clubs 
picked up the cost of getting one here, 
and split the housing for a couple of 
days each, we’re talking about a very 
small budget. 

What are your thoughts? Write me 
at the address above. I try to answer 
the mail promptly. (Hint: Letters in¬ 
cluding self-addressed stamped en¬ 
velopes go to the top of the pile.) You 
can also catch me on CompuServe 
(75236,2165) or Internet (JoeMoell 
©cup.portal.com). 

Turning to Technical Topics ... 

At the ehd of a mobile T-hunt, you 
often have to get out of your car ahd 
beat the bushes. That part of the hunt 
is called the “sniff.” Sniffing your way 
to a concealed 146 MHz transmitter is 
tricky if all you have is a 2 meter hand¬ 
held rig. 

The “body shield" sniffing technique 
loses its effectiveness as you ap¬ 
proach a high-powered T because you 
can’t attenuate the signal enough to 
determine direction and level changes. 
You can try tuning 5 or 10 kHz off fre¬ 
quency to knock down the signal, but 
the effectiveness of that ploy depends 
greatly on the modulation characteris¬ 
tics of the fox’s signal. 

You can build special sniffing gear, 
such as field-strength meters and du- 








Photo C. Quads for 440 MHz are compact and highly directional. This is a com¬ 
mercial model made by Alabama Amateur Electronics, modified for mast connec¬ 
tion at the center of gravity, with a ferrite balun added. 


al-antenna RDF sets. But the hand¬ 
held would be good enough if you 
could just get the hider to reduce pow¬ 
er by 60 dB as you get within striking 
range. If you have a dual-band (2 me¬ 
ter and 70 centimeter) HT, you can get 
the same effect by sniffing the third 
harmonic. 

FCC rule 97.307(e) limits the allow¬ 
able harmonic power of 2 meter trans¬ 
mitters. If the hidden T runs less than 
25 watts, each harmonic may not ex¬ 
ceed 25 microwatts. If you think that’s 
too puny for sniffing, think again. 

“Every 2 meter transmitter I’ve 
hunted has put out enough third har¬ 
monic to make it sniffable once I’m in 
walking range,” says Martin Hasa 
KB6MAH, who has used this trick lor 
some lime. 

Not only does switching to the third 
harmonic give you Instant attenuation, 
it also allows you to use a smaller, 
highly directional antenna lor the sniff. 
Elements on a 70cm quad are only 6- 
1/2 inches on a side. The quad shown 
in Photo C has a boom length of 21 
inches. You can carry it with the at¬ 
tached mast as shown, or eliminate 
the mast and Just hold it by the rear of 
the boom. 

Mahy scanners receive the 70cm 
bahd, but most doh’l have S-melers, 
so it’s harder to gel good bearings 
with them. A dual-band HT modified 
for extended receiver frequency range 
(to go below 440 MHz when the T- 
huht is Oh 146.665 or below) is ideal. 

(Here is ah "elecirohic countermea¬ 
sures" hint for hiders: If you think 
hunters will be sniffing on your third 
harmohic, use the maximum legal lev¬ 
el of deviation. If you run +/- 5 kHz de¬ 
viation on 2 meters, your 70cm har¬ 
monic will deviate +/- 15 kHz, exceed¬ 
ing the passband width of most UHF 
receivers. They will still be able to hunt 
you, but it will be more difficult.) 

Pattern Perfection 

Quads for 70cm are an easy home¬ 
brew project, or you can buy one 
ready to go. Not only are they fine for 
harmonic sniffing, but they are used in 


my area for mobile hunts on 446 MHz 
FM. 

Note in the photo the non-metallic 
(PVC pipe) mast and tee couplings I 
use to preserve the quad's directional 
pattern. There are two tee fittings fas¬ 
tened to the boom, one for vertical po¬ 
larization and the other for horizontal. 
The hider is allowed to use either po¬ 
larization, so quick changing is impor- 

The directional pattern of a quad is 
never perfect. Unwanted side lobes 
and back lobes can show up for a 
number of reasons. One common 
cause is signal pickup by the shield of 
the feed line. A balun at the feed point 
eliminates the problem, but typical 
sleeve baluns, called “bazookas," are 
frequency-sensitive and their dimen¬ 
sions are critical at UHF. 

I solved a pesky sidelobe problem 
on this quad by using ferrite beads as 
a choke balun. It lakes two dozen 
beads (4-1/2 inch balun) to insure that 
all outside shield RF currents are at¬ 
tenuated to insignificant levels. You 
can use this trick on any VHF or UHF 
beam, but be sure to pick the right fer¬ 
rite material. 

At 2 meters, ff43 beads (part hum- 
ber FB-43-2401) are optimum. That 
mix is usable from 6 meters well ihto 
the UHF range. A belter material for 
use above 400 MHz would be ff64, but 
ff64 beads of this size are hot avail¬ 
able. 

Cut the coax Jacket back ahd slip 
the beads over the shield braid before 
installing the end connector. The inher 
diameter of the beads (0.197 ihch) is 
too small to put them over the jacket. 
Put tape or shrink sleeving over the 
whole balun if you like, but don’t worry 
about shorting anything with the 
beads. Ferrites for these frequencies 
are non-conductive. 

My source for beads is Amidon As¬ 
sociates, PO Box 956, Torrance CA 
90508; (310) 763-5770. The cost is 
S4.50 per dozen or $16 per hundred. 
There is no minimum order quantity, 
but Amidon charges at least $4 per or¬ 
der for shipping and handling. Q 


i 


An Antenna for limited space 
that doesn’t limit my ability? 

Yes... the answer is GAP’S 
revolutionary new Eagle. 

IJ 


UNBELIEVABLE 

BANDWIDTH 


ELIMINATES 




If you're looking for an antenna that 
can outperform the others and give 
you the edge, you're looking for a 
GAP. The Eagle DX-VI is the newest 
offering from the people who revolu¬ 
tionized antenna design, eliminated 
earth loss and put your power 
where it counts. The new Eagle 
answers your toughest demands — 
for optimum efficiency in tight 
places. Ground, pole, roof or tower 
mount. Put it up. Turn it on. No tun¬ 
ing. No frustration. GAP delivers 
everything but the hassles. And — 
GAP delivers at a fraction of the cost 
of the "so-called" competition. 

The Eagle DX-VI 

4Qm 20m 17ffl 15m 12m 10m 

$239 

plus shipping 


(407) 778-3728 

Commercial Inquiries Invited 


COWTACT ADVERTISER DIRECTLY 


TALK WITH THE KNOWLEDGEABLE PEOPLE AT 




CEMENT 

ELECTRONICS 

FEATURING AN EXTENSIVE LINE OF ICOM PRODUCTS 



$2399°‘ 



ET AIIICOMI 

1.2 GHZ HT 

WIDEBAND RECEIVER 
WIDEBAND RECEIVER 
ALL MODE HF TRANSCEIVER 
ALL MODE HF TRANSCEIVER 
220 MHZ HT 

ALL MODE HF TRANSCEIVER 


$324.00 

$519.00 

$599.00 

$899.00 

$799.00 

$319.00 

$1089.00 


1000 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
Call us at {A08) 998-5900 

Since 1933 


CIRCLE 132 ON READER SERVICE CARD 
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Atv 


Number 16 on your Feedback card 


Ham Television 



Photo A. Bruce Markle readies his fVC-corttrolled, ATV model rocket for flight. 


Bill Brown WB8ELK 
do 73 Magazine 
70 Route 202 North 
Peterborough NH 03453 

Monster ATV Rockets 

Just north of Edwards Air Force 
Base in the Mojave Desert. I cruised 
along the edge of a large dry lake bed. 
At the end of a little-travelled dirt road, 
I drove past the liquid fuel rocket en¬ 
gine test stand and parked next to a 
Quonset hut where a number of folks 
were assembling the solid fuel rocket. 

A NASA experiment in progress? 
Nope ... I had just arrived at the "Mis¬ 
sile Test Area" for the Reaction Re¬ 
search Society. This group consists of 
a number of experimental rocketeers 
who meet periodically in the desert to 
test out their new creations. We're def¬ 
initely not talking about your typical 
hobby store variety of model rocket- 
some of their rockets are what I would 
consider full-scalel 

The ATV Rocket 

Inside the Quonset hut. Bruce 
Markle of San Diego was busy assem- 
blng his 6-foot-tall solid-fuel rocket. 
Bruce's rocket had a very intriguing 
tail-fin assembly. To stabilize the rock¬ 
et from rolling during the flight, he had 
“rollerons” mounted in two of the fins. 
Similar to the devices used in 
Sidewinder missiles, each rolleron 
consisted of a 2-3/4" milling wheel 
(available from machine tool shops) 
which was mounted vertically within a 
hinged surface in two of the tail fins. 
The edge of each wheel is grooved in 
much the same way as a water wheel. 
This allowed Bruce to spin up each 
rolleron with compressed air to several 


thousand RPM before liftoff. In addi¬ 
tion, the rollerons would continue spin¬ 
ning as the rocket flew through the air 
at high speeds. During flight, if the 
rocket attempted to roll, the rolleron-fit- 
ted fin would compensate due to gyro¬ 
scopic action. 

In addition, Bruce could move the 
other two fins (acting as one surface) 
via R/C control to actually steer the 
rocket during the flight. 

Since Bruce's rocket was over 4" in 
diameter with a large payload compart¬ 
ment, and since it was so incredibly 
stable, it seemed to be the logical vehi¬ 
cle for some live ATV experiments! 

Mike Henkoski KC6CCC teamed up 
with Bruce and built a very compact 6- 
watt ATV transmitter/camera package 
designed to fit snugly within the rocket. 
The payload consisted of a PC Electron¬ 
ics ATVM-70 micro-ATV transmitter (see 
the July '91 issue of 73, page 9). a 6- 
watt amplifier brick and a miniature BAN 
TV camera (similar to the Micro Video 
Products CX-102 or the GBC CCD- 
100). Mike mounted everything in a Bud 
box and PC board material reinforced 
with brass strips. Mike's package was 
so well made, it looked like you could 
drive a truck over it with no ill effects! 

Just outside of the camera porthole, 
a small mirror was epoxied in place to 
direct the camera view towards the 
ground to see the spectacular lifoff. 
Right above the mirror, a half-wave 
dipole was mounted for the 434 MHz 
ATV downlink. The "V” shape of the 
dipole helped make it more aerody¬ 
namic and also improved the 
impedance match. 

A Spectacular Liftoff 

Just prior to liftoff, two jets of com¬ 


pressed air spun up the rollerons to 
several thousand RPM. As we all kept 
our distance, the fire command was is¬ 
sued and, in an impressive display of 
smoke and flame, the rocket raced for 
the sky. Inside the hut, we could all 
ride along with the rocket by watching 
the ATV downlink. With the high-power 
ATV transmitter we received absolute¬ 
ly P-5 snow-free images throughout 
the flight. The rocket made it up to 


about 1200 feet in just a few seconds. 
The rollerons worked amazingly well, 
absolutely NO spinning was observed 
in the video downlink, just a beautiful¬ 
ly stable view of the desert floor dis¬ 
appearing below. 

Splat! 

As the parachute ejected, disaster 
struck! The elastic shock chord con- 



Photo B. Liftoff of the ATV rocket. 
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Photo C. The “landing ." The ATV package mira- 
cously sun/ives the impact amidst the remains of 
the rocket. 



Photo D. Mike Henkoski KC6CCC (designer of the 
ATV package) pulls the ATV payload out of the nib¬ 
ble and is amazed to find it in perfect working order! 












necting the parachute to the body of 
the rocket snapped in two and the 
rocket (with ATV payload) plummeted 
rapidly to the ground below. We all 
watched In stunned silence as the 


rocket hit the ground with a sickening 
“whump* just 100 feel from the hut. 

As the dust settled, all that re¬ 
mained of the rocket was the tail-fin 
assembly and a large pile of twisted 




Photo F. Close-up view of the small mirror which directed the camera view to¬ 
wards the ground. The ATV transmit antenna consisted of an inverted-V style 
dipole located Just above the mirror 


rubble. We all wondered if any recog¬ 
nizable pieces of the ATV payload 
could be found. After digging around a 
bit, we found a few shards of electron¬ 
ic components: a bit of a resistor, a 
partial capacitor and a couple of rub¬ 
ber buttons. It turned out to be all that 
was left of a Radio Shack timer. At the 
bottom of the pile we were astonished 
to find the slightly bent, but completely 
intact ATV package. We were even 
more amazed when Mike KC6CCC 
applied power to the transmitter and 
we were treated with a perfect picture. 
It takes a REAL licking and keeps on 
ticking! We estimated that the rocket 
had hit the ground going over 150 
mph and produced over 1000 Gs on 
the package during the impact. 

Future Rights 

Bruce Markie's rocket was a scale 
model of a liquid-fueled rocket that 
David Crisalli is currently building, in 
fact, this flight was a test to see how 
the guidance system and the ATV 
payload performed in order to prepare 
for the mega-flight later this fall. 

David Crisalli's liquid fuel rocket 
wPI stand just under 20 feet high, will 
be 12.5' in diameter, and will weigh 
in at 380 pounds (see Figure l). Using 
a mixture of kerosene and liquid oxy¬ 
gen, the engine can produce 1,000 
pounds of thrust for upwards of 45 
seconds. David hopes to reach a top 
altitude of over 200,000 feet with this 
flight (currently scheduled for early 
faP). He is hoping to gain permission 


to fly out of the White Sands. New 
Mexico, area. 

This rocket will have a fairly large 
payload area. Current plans are to fly 
the 6-watt ATV package with a B/W 
camera (and possibly a color cam¬ 
corder) and a 2 meter telemetry down¬ 
link. The line-of-sight range at tfiis alti¬ 
tude will exceed 550 miles. David has 
room for some additional payloads 
and would be happy to fly other pack¬ 
ages as space permits. 

This flight should provide us with 
some very spectacular ATV footage 
during its trip to the very edge of 
space. 

Join in the Fun 

if you would like more information 
about the Reaction Research Soci¬ 
ety's activities, you can write to them 
at the following address (they also of¬ 
fer a newsletter): Reaction Research 
Society, P.O. Box 90306, World Way 
Postal Center, Los Angeles CA 90009. 
For more information about the liquid 
fuel rocket you can contact David 
Crisalli, 3439 Hamlin Ave, Simi Valley 
CA 93063. To learn more about the 
scale model version shown in this col¬ 
umn you can write to Bruce Markle, 
5944 Portobelo Court, San Diego CA 
92124. 

For those of you interested in build¬ 
ing large rockets, there is a publication 
called “High-Power Rocketry" put out 
by the Tripoli Rocketry Association, 
Inc., P.O. Box 40475, St. Petersburg 
FL 37743-0475. Q 
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AMATEUR TELEVISION 



—I only $89 

SEE THE SPACE SHUTTLE VIDEO 

Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO’s tuned to 
Satcom F2-R transponder 13. Others may be retrans¬ 
mitting weather radar during significant storms. If it is 
being done in your area on 70 CM - check page 413 in 
the 91 -92 ARRL Repeater Directory or call us, ATV re¬ 
peaters are springing up all over - all you need is one of 
the TVC-4G ATV 420-450 MHz downconveters, add any 
TV set to ch 2. 3 or 4 and a 70 CM antenna. We also 
have downconverters and antennas for the 900 and 
1200 MHz amateur bands. In fact we are your one stop 
for all your ATV needs and info. Hams, call for our 
complete ATV catalog - antennas, transceivers, amplifi- 
ers. We ship most items within 24 hours after you call. 


(818) 447-4565 m-f 8am-S:30pm pst. Visa, MC, COO 
P.C. ELECTRONICS Tom (W60BG) 

2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS) 


Updates 


8,000 Channels for the Ramsey 
FX-146 

See the above article in the June '92 is¬ 
sue o( 73. page 10. Although the PC board 
toil pattern and the parts placement dia¬ 
gram are correct as shown, the schematic 
diagram (Figure t) has three errors. The 
•■+RPr' and the ' -RPT' lines are re¬ 
versed in the schematic and the value ol 
the capacitor attached to the Vcc lead on 
the bottom EPROM should be changed 
Itom a 0.1 pF value to 10 pF. In addition, 
the program to determine the EPROM fre¬ 
quency select data is missing the "divide 
by" symbols in lines 70 and 90. Also, the 
values in lines 100, 110 and 120 have 
been changed in the new version. See the 
figure for the correct program. This pro- 


at (603) 924-9343 under the filename 
■■FX146MOD.BAS.'' Cecil A. Uoore 
KG7BK 


In the June '92 "Ask Kaboom" column 
the lollowring sentence vras inadvertantly 
changed: "Instead ol sending the same 
byte over and over, the delta modulator 
simply sends it once: analog with a code 
telling the demodulator how. many times it 
is to repeat." The sentence should read: 
"Instead ol sending the same byte over 
and over, the delta modulator simply sends 
it once, along with a code telling the de¬ 
modulator how many times It Is to repeat ." 

Michael Geler KB IUM 




THE PRICE BARRIER! 

THEY HAVE ALWAYS BEEN GREAT CAMERAS, 
NOW. THEY HAVE GREAT PRICES, ALSO! 



CAMERA HAS UNIQUE 1.'4-20 
MOUNT THAT ALLOWS IT TO BE 
MOUNTED FROM ANY SIDE. 


THE CCD-100 
FAMILY 

MINIATURE CCD 
CAMERAS THAT 
ELECTRONICALLY 
COMPENSATE FOR ALL 
LIGHT CONDITIONS! 


PRICES 
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Receive Converter Adapter Continuedfrompage34 




tally and L2 is mounted vertically in Figure 8A— 
though this could be reversed if you adjust the spac¬ 
ing and positioning of the mounting pads. The com¬ 
pleted oscillator, preamp and mixer can be mounted in 
the same chassis with the Receive Converter Adapter 
or in a separate housing. I use threaded stand-offs to 
mount the modules in their enclosure. 

Coax Section Trimming with a Grid-Dip 
Oscillator (GDO) 

A Grid-Dip Oscillator (GDO), or solid-state 
equivalent, can be used to fine-tune the quarter- and 
half-wave coax sections. (Remember when most 
electronic devices had grids?) The first step is to 
create a small loop between the coax center conduc¬ 



tor and shield at one end of the coax. Leave the other 
end of the coax open. Using a GDO coil selected 
to cover a range lower than the expected frequency, 
couple to the coax section loop and tune the GDO 
for a dip to indicate the resonant frequency of the 
line—moving higher in frequency until a dip is 
found. This is important in finding the true resonant 
frequency and avoiding false peaks. Trim the line by 
small cuts to obtain the desii^ resonant frequency. 
The same procedure can be used if you want to use 
the half-wave coax section, but the dip indicted will 
be at half the desired frequency. As an example, a 
properly trimmed half-wave coax section at 147 
MHz will present a “dip” to the GDO at 147/2, or 
73.5 MHz. 

Checkout 

With everything con¬ 
nected to the proper con¬ 
nectors on the converter 
adapter, start with your 
transceiver in the low 
power position. (Il is im¬ 
portant that the converter 
or another 50 ohm load is 
connected to the converter 
port during receive to 
minimize losses due to 
the reduction in signal 
which would result from 


the unterminated quarter-wave section of coax ix2.) 
If possible, perform the initial checkout with a 50 
ohm load to minimize the effects of an antenna 
SWR, Leaving the low-pass filter out during check¬ 
out may also be helpful. Transmit operation should 
be normal, with minimal differences noted from 
operation with the converter adapter out of the line 
to the antenna or dummy load. If abnormal opera¬ 
tion such as reduced power out is indicated, check 
for correct converter adapter cable connections and 
check for coax section shorts. That’s all there is 
to it! 

Operational Considerations 

Power capability: The converter adapter has been 
used with transmitter outputs up to the 4045 watts 
level. The RG-59/U cable can handle this power 
with no problem and the diodes have stood up well. 
At the other extreme, even operation at 100 mW 
should provide enough RF at the diodes to cause 
them to operate properly in this circuit. 

Receive converter protection: Diodes D1 and D2 
provide protection to the receive converter during 
transmit. Even with the diodes conducting, some RF 
is present at the converter port. Rough measure¬ 
ments with an RF probe-VlVM combination have 
shown the RF level to be over 1 volt. This should 
not bother the output of most converters, especially 
not the DBM types described, but it is something to 
be aware of before trying this approach. Q 
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Circuits _ 

Great Ideas From Our Readers 



Figure 1. 
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GATE EQUIVALENT 


Inverting Power Supply 

How many times have you needed a 
low-current negative voltage for that op 
amp or RS-232 circuit? Figure 1 is a circuit 
I came up with to do the Job. I used a 4049 
CMOS hex inverter in this application 
since this 1C is capable of more output cur¬ 
rent than the typical CMOS 1C. 

U1A and U1B form a standard CMOS 
oscillator. With the R/C values shown, the 
unit oscillates at 4200 Hz. U1C and U1D 
buffer the output of the oscillator, and U1E 
inverts the output to the diode bridge with 
respect to the output of U1C. The outputs 
of U1C and U1E are AC coupled to the 
diode bridge, then full-wave rectifies the 
AC signal and gives you the final negative 
voltage output. 

Figure 2 shows how you can make a 
transformer equivalent circuit out of some 


gates. In both cases you are AC coupled. 
And in both cases the outputs are 180 de¬ 
grees out of phase with each other. 

This circuit works well with low cur¬ 
rents. With no load, the negative output is 
within 0.6 volts of the positive input. With 
10 milliamps of load current, the negative 
output will be about 3 volts less than the 
positive input. The output is completely rip- 
ple-free with the 100 uF filter capacitor 
shown. Of course, at the 4200 Hz frequen¬ 
cy the capacitor is almost equivalent to a 
10,000 uF capacitor at 60 Hz. 

Depending on current drain, this circuit 
is useful from 5 to 15 volts. Don't apply 
more than 15 volts input as you'll exceed 
the voltage rating of the 4049! 

Phil Salas AD5X 
Richardson TX 



Wide-Range Crystal Oscillator for 
Receiver Sensitivity Testing 

Here's a simple single-chip crystal 
oscillator which can use any crystal be¬ 
tween 1 and 13 MHz and will produce very 
strong harmonics. When a color-burst 
crystal (3.579545 MHz) is installed, it will 
produce strong harmonics in or very near 
every HF band from 80 through 10 meters. 
These produce known "on-the-air" signals 
ideal for checking receiver sensitivity, not¬ 
ing the S-meter indication. If sensitivity is 
checked every six months any deviation 
will be readily evident, a warning that 
something in the RF path has deteriorated 
and should be investigated to maintain 
sensitivity within the manufacturer's speci¬ 
fications. 

The crystal will oscillate in its series 
resonant mode in this circuit, a bit higher 
in frequency than that marked on the 
crystal. As an indication of the result to 
be expected, harmonics ca/cu/afed from 
the marked frequency of the crystal, and 
the distance outside those ham bands 
not in exact harmonic relationship to 
the crystal fundamental frequency, are list¬ 
ed below, rounded off to the nearest kilo- 

Whether the harmonic is in or slightly 
out of the band, sensitivity of the receiver 
will be the same because none of the out- 
of-band harmonics are more than a few 
parts per million from the nearest band 
edge. This is a very small percentage, 
even in the worst case condition of 30 me¬ 
ters where the third harmonic is 0.059% 
high. 

No direct connection to the receiver is 


required. If desired, the output can be con¬ 
nected through a step attenuator of 50 
ohms impedance to the receiver antenna 
connector. However, unless this oscillator 
is completely shielded it will radiate strong 
harmonics to the station antenna. 

As an example, feeding the output di¬ 
rectly to the antenna connector on my 
Kenwood TS-440S/AT, the 8th harmonic 
on 10 meters registered S9 -f 40 dB, Radi¬ 
ated about 50 feet to the nearest end of 
my 40 meter dipole, the 10 meter harmon¬ 
ic registered a little over S9. 

Either a 7400 or 74LS00 chip can be 
used. There is approximately 3V peak-to- 
peak square wave riding on -rl VDC at J1. 
J2 provides a differentiated square wave- 
positive and negative pulses containing all 
harmonics—of about 0.25V peak-to-peak 
at 50 ohms impedance. A short “antenna" 
can be connected to J1 if desired to radi¬ 
ate the harmonics to your antenna. 

All parts are available from Radio 
Shack as well as from most mail order 
parts dealers. The resistors are 1/4W, 5%; 
the capacitors are disc ceramic. The total 
cost will not exceed $3.00, including the 
color burst crystal. 

J. Frank Bwmbaugh KB4ZGC 
Bradenton FL 


Band Frequency Deviation 
80 3.580 

40 7.160 

30 10.740 590 kHz high 

20 14.320 

17 17.900 168 kHz low 

15 21.480 30 kHz high 

12 25.060 61 kHz high 

10 28.640 



Hand-Held Packet Station 

This is one method of putting the 
HP48SX calculator to good use in the 
world of ham radio. 

Here is the configuration I used for 
my packet station on Field Day, 22 June 
1991. The HP48SX calculator runs a ter¬ 
minal emulation program, and is con¬ 
nected via its serial port to a TNG at 
9600 baud. The HP48SX uses three 
"triple A" batteries, and I'm still using 
the batteries that came with the calcula¬ 
tor (November 1990). The HP48SX has 
a 64 X 131 pixel display, and does quite 
well at displaying the data. 

There are easier ways to enjoy pack¬ 
et radio, but I think this is the first time it 
has been done with a calculator. 

It is fun, different, and very portable. 
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Figure 4. 


John Bachelor NSLtJ 
Columbus OH 
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Above & BEYOND 

VHF and Above Operation 


C. L. Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake 
San Diego CA 92119 

PMTs and Lasers 

Now that you have PUFF well un¬ 
der your belt from the previous 
columns, I hope you have as much fun 
with It as I have had. Writing explana¬ 
tions helped me better understand 
PUFF and become more familiar with 
Its commands, and 1 hope that cover¬ 
ing it in this way will remove any start¬ 
up difficulties you might encounter. 
PUFF is a very complex program and 
there are still many different applica¬ 
tions that need to be further explored. 
The booklet that comes with it gives 
examples of those applications, and in 
future columns I will cover some of 
these other aspects. If you come up 
with any interesting applications 
please drop me a note describing 
them and I will be glad to share them 
in this column. I am sure that some 
questions will surface regarding PUFF 
operation and I will try to cover them in 
the column as they come up. 

Laser Operation 

This month I would like to describe 
some new developments concerning 
laser operation. Quite some time ago I 
was involved in the construction of a 
system using HeNe (Helium-Neon) for 
a laser communication system. This 
was primarily due to the large number 
of HeNe laser tubes becoming avail¬ 
able on the surplus market at low 
prices. In addition to the HeNe laser, I 
acquired quite a few different types of 
detectors for evaluation in our system 
receiver. I tried some very expensive 
solid-state pin photodetectors and the 
good old surplus photomultiplier tubes. 
Not being optics-sawy at first, I was 
surprised that the photomultipliers 
showed the highest system gains. Be¬ 
ing an amateur, I first naturally select¬ 
ed the (PMT) photomultiplier for use in 
our top-end receiver. Its surplus cost 

Several amateurs helped me obtain 
different PMTs for test evaluation. 
There were various types, with all dif¬ 
ferent sensiometric sensitivities. Spe¬ 
cific PMTs are sensitive to different 
frequencies of light. It is very difficult 
to get a PMT with peak sensitivity to 
our laser (HeNe), which peaks at 
632.8 nanometers, or 6328 
angstroms, the frequency of red light. 
Most PMTs’ sensitivity to the frequen¬ 
cy gave about 10 to 20 percent effi¬ 
ciency. Even at this low percentage, 
operation sensitivity was remarkably 
high. 

A little perspective on laser trans¬ 
mitters and receivers might be in or¬ 
der. The detector in a laser system 
can be a pin diode or a (PMT) photo- 
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multiplier. These twq types are very 
sensitive. A solar cell could be used, 
but it gives poor sensitivity in contrast 
to the pin diode or the PMT. This de¬ 
tector is used to detect the laser beam 
and recover the modulation that is im¬ 
pressed on the beam. There will be no 
output listening to a laser beam that is 
continuous (CW) mode. 

The laser beam must be modulated 
for the detector to recover intelligence. 
Normally, a laser is modulated by a 
simple 12-volt muffin fan such as is 
found in many of the IBM type com¬ 
puter power supplies. This DC fan is 
mounfed in such a way that the contin¬ 
uous beam from the laser is passed 
through the rotating blades of the fan. 
The rate with which the fan blades 
“chop” the laser beam is the same au¬ 
dio rate that is transmitted. Code is 
transmitted by use of a shutter or your 
hand forming CW code on the beam’s 
modulated rate (three long openings 
of the shutter and you have sent the 
letter “O”). 

This modulation rate (1 kHz) is eas¬ 
ily detected and amplified by low fre¬ 
quency audio amplifiers. The prime 
key to success in this amplifier is the 
first stage. The amplifier should have 
high gain and very good low frequency 
noise response (that’s a good low 
noise audio transistor). Additionally, it 
should have some form of feedback in 


the stage that maximizes gain at the 
audio frequency of interest. This feed¬ 
back circuit prevents gain at other fre¬ 
quencies and accentuates the fre¬ 
quency of interest about 1 kHz, provid¬ 
ing maximum gain there. See this col¬ 
umn in the May, June and July 1991 
issues of 73 Amateur Radio Today for 
more on the laser topics and on power 
supply construction in general. 

Power Supply 

Let’s get into some application de¬ 
tails for a proposed low current power 
supply driver that can power PMT s. 
When the circuit is fully developed I 
will cover final test results for evalua¬ 
tion. 

A new power supply system might 
not seem very important, even for 
portable photomultiplier tubes. Howev¬ 
er, battery conservation is quite impor¬ 
tant when operating from field loca¬ 
tions. We not only reduce the weight 
of extra batteries but most likely in¬ 
crease the time we can operate from 
our existing battery. The problem with 
PMT tubes is that they require a high- 
voltage source of 1,000 to 1,250 volts 
DC distributed through a voltage di¬ 
vider made up of resistors across the 
dynodes (tube elements). This voltage 
divider traditionally was constructed 
with 100k to 470k ohm resistors in a 
series string of 10 or more resistors 
(see Figure 3). The actual number of 
resistors used depends on the number 
of tube elements (dynodes) for your 
particular PMT. 

With a high voltage supply of 1,250 
volts DC this usually means a current 
requirement of several mllllamperes 
(0.001 to 0,003 mA) flowing through 


the network. Most of the current is 
used up in the resistor network as the 
tube current requirement is nil, or mi¬ 
croamperes (almost nothing). Now, at 
first glance this doesn’t seem like 
much but consider that 3 mA at 1,250 
volts DC is almost 4 watts of power. 
Quite a bit, with almost 90 percent of it 
going to nothing more than heating the 
resistor string. 

Enter the Cockroft Walton circuit to 
solve this power-hogging problem. 
The circuit is basically a voltage dou¬ 
bler that is stacked on end in an ar¬ 
rangement of capacitors and diodes. It 
has seen use in laser power supplies, 
multiplying its 1,500 to 2,000 volts 
(necessary to sustain a HeNe laser) 
to a starting voltage of around 10 Kv 
to ionize (start/ignite) a laser. See Fig¬ 
ure 1, the laser starting circuit. This 
circuit can be adapted to the photo¬ 
multiplier tube because the tube does 
not draw an appreciable amount of 
current from the multiplier assembly. 
(This multiplier arrangement cannot 
support much current demand from 
the PMT load.) 

This is where the two circuits, laser 
and photomultiplier, differ. The laser 
requires a 10 kV high starting voltage 
to ionize the gas in the HeNe laser 
tube and when It Ignites it draws a 
large amount of current: 5 to 30 mA, 
depending on the tube type. The start¬ 
ing circuit disconnects on high current 
at this point. It’s still there but, due to 
the small value of the capacitors used. 
It cannot maintain the multiplication 
operation. The diodes are still in the 
circuit but are now just series pass el¬ 
ements and are, for the most part, in¬ 
visible. 



Figure 1. Laser power suppty starting circuit. 







With a photomultiplier tube the cur¬ 
rent requirements are very minimal, 
near static values, so the multiplier ap¬ 
proach can be tried. I haven’t had time 
to construct a full working model of 
this method but I thought you might 
like to see what It's all about. See Fig¬ 
ure 2 for the circuit details. Notably, 
the circuit is an extension of the circuit 
shown in Rgure 1. The resistors have 
been eliminated and a large capacitor 
diode network is used in their place. 
The beauty of this circuit is that power 
dissipation is minimal and it can be 
constructed using low voltage compo¬ 
nents, in contrast to the high voltage 
components used in the laser power 
supply (there you must use compo¬ 
nents in the 5 to 10 kV range). In the 
new circuit, low voltage diodes and ca¬ 
pacitors with low PIV voltage can be 
used. This makes construction right 
out of the junk box quite practical and 
inexpensive compared to a conven¬ 
tional high voltage power supply. 

The values I would select for a first 
test could be 1N4006 or similar, with a 
600 PIV rating (overkill on my part). 
The capacitors can be anything handy, 
from 100 to 200 pF or so. I plan to use 
100 pF capacitors as I have a large 
quantity of disc ceramic 1 kV types on 
hand. Matter of fact, if you need 
capacitors, I will be glad to mail you a 
handful for postage costs, about $2. 
The power supply multiplier circuit Is 
driven from a stepped-up AC source. 
This is where I plan to construct a 
simple switching driver, possibly a 555 
driving a transistor pair with a small 
toroid transformer stepping up voltage 
from 12 volts DC to about 40 to 80 
volts AC to drive the multiplier. Current 
limiting must be used between the 
multiplier and power supply to prevent 
the tube from trying to draw abnor¬ 
mally high current from the diode 
stack, unlike the old resistor type 
circuit which is naturally inhibited. The 
total current should be kept below 
1/2 mA. 

As I get more time I wiil present the 
final circuit as it develops. I am very 
anxious to use something like this lor 
portable PMTs. In past laser systems, 
the PMT power supply gobbled as 
much of the battery consumption as 
did the laser (6 watts at 12 volts = 1/2 
amp battery current for the PMT). This 
circuit promises to decrease battery 
drain, making portable operation on 
batteries easier. I apologize for not ful¬ 
ly developing the circuit right now—I 
have many other microwave operation 
projects in the works right now, like 
getting ready for Field Day and the 10 
GHz ARRL contest weekends In 
September/August. 

Column Credits 

There are many different people 
that help with ideas and suggestions, 
not to mention some of them lending 
me their circuits to publish. I could not 
do this work without their help. I also 
have to rely on many members of the 
San Diego Microwave Group to fur¬ 
nish ideas and methods, circuits and 
such to present here. I could not do 
this column without them, or without 
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you lor that matter. All contributions 
are appreciated. 

Good Surplus Supplier 

For your information, I discovered a 
good supplier of surplus material 
called Halted Specialties (3500 Ryder 
St., Santa Clara CA 95051; phone 
(800) 442-5833 to order). They spe¬ 
cialize in surplus materials and are 
putting together a new catalog. At pre¬ 
sent they have a 2 mW HeNe laser 
tube for $15. and a 24-volt input sup¬ 
ply available to power the HeNe's lor 
about $40. Also available are 12-voll 
power supplies, but they are more ex¬ 
pensive. I thought you might be able 
to find something you are looking lor 
as materials can be hard to obtain 
sometimes. I just ordered some mate¬ 
rial from them and their service was 
very prompt—I received the material 
in three days via UPS. 

New Projects 

Let me know what you are working 
on and I will be glad to make it part of 
the column. As far as new items are 
concerned, I should be receiving a 5.6 
GHz mixer circuit in the mail soon and 
I plan to construct several PC boards 
for development. I'll publish the art¬ 
work in this column when tests are 
complete on the mixer. Kerry N6IZW is 
working on a frequency synthesizer 
with a quite novel approach. It can be 
adapted to stabilize almost anything, 
even a HP-608 Hewlett Packard signal 
generator. The heart of the system is a 
microprocessor that measures the pe¬ 
riod of input signal and uses this peri¬ 
od to stabilize the circuit. I am watch¬ 
ing the development and it’s quite an 
interesting circuit. Also, we built a sta¬ 
bilizer for the phase-locked brick type 
oscillators and will present that In an 
upcoming column. 

Mail Box 

Roy Wilmer K7YWF writes that he 
has been active since 1959. mainly on 
the VHF bands and that I, through this 
column, have got his interest up In ex¬ 
ploring the microwave bands. He has 
been gathering parts and pieces. Re¬ 
cently Roy received a commercial 
wideband FM transmitter and receiver 
for 4.7 GHz. This equipment was all 
solid-state, with a Fairchild brick oscil¬ 
lator in the receiver. Roy is currently 
looking at the possibilities of making 
modifications to the equipment to put it 
on the 5.6 GHz microwave band. 

In his junk box Roy also has two 
Ma-Com Gunnptexers™ for use in 
mountain-topping on 10 GHz mi¬ 
crowave as soon as IF systems can 
be constructed lor these units. Roy is 


looking forward to mountain-topping in 
the Utah/Las Vegas area. 

The IF board Roy plans to con¬ 
struct is based on the TDA-7000 de¬ 
sign I presented from Signetics. How¬ 
ever, I am having trouble getting a 
source of new chips as my distributor 
and his factory are out of stock at pre¬ 
sent. [Ed Note: The TDA-7000 chip is 
currently available from DC Electron¬ 
ics. P.O. Box 3203. Scottsdale AZ 
85271: (300) 423-0070 or (602) 945- 
7736.] If this persists I will redesign 
the board and use a Motorola chip that 
is a lot easier to obtain, the MC-3357. 
This chip Is quite similar to the "TDA- 
7000* in operation but has several 
unique features. It is made to operate 
as a 10.7 MHz IF system, making a 
converter ahead of it necessary. By 
the way, many different HTs use this 
chip, including some of ICOM’s prod- 

Fred Spinner KA9VAW of Terre 
Haute, Indiana, writes that he Is much 
closer to graduating (in electronics). 
He is having quite a time experiment¬ 
ing with MMIC amplifiers, and slates 
that they're great. He included some 
information on WEFAX picture for¬ 
mat information lor 1691 MHz. The 
specs are as follows: modulation FM. 
deviation +/- 9 kHz; ground signal 
level, -134 dB; video mode, APT (au¬ 
tomatic picture transmission); video 
subcarrier, 2400 Hz; video modulation, 
AM; line rate, 4 Hz or 240 lines/minute; 
scan left to right, top to bottom. 

Fred inquired about my WEFAX 
system, which is not active at present. 

I constructed a system using an 8-loot 
dish and appropriate feed, coupled to 
a surplus amplifier that gave about 35 
dB gain and had a 2 dB noise figure. I 
used a frierKl’s 137 MHz receiver lor 
downconverting and the lash up. while 
not really permanent, did work. It 
would take additional effort to mount 
the dish permanentiy focused, but my 
wife objects to it so it came down after 
the test. Right now I am copying the 
WEFAX charts from a re-transmission 
station in the Stockton. California, 
area on 6.453 MHz. Signal strength is 
quite good and the charts are also 
very good quality. Once in awhile (dai¬ 
ly) they re-transmit actual satellite pic¬ 
tures, and on a VGA monitor they're 
very good. At other times they broad¬ 
cast surface analysis, sea temps, and 
satellite imagery. Great stuff. Besides, 
you don't need to have a dish in the 
yard. Note: A good low-noise preamp 
for the 1691 comes from the innards 
of a junked Ku band "LNB.' 

Glenn Baumgartner KA0ESA from 
Springfield, Virginia. Is planning to 
construct a stable beacon from a Fre¬ 


quency West brick, using it as a "sel- 
and-lorget” source lor a beacon. He is 
planning to set it near the 10.265 MHz 
frequency, hallway between the stan¬ 
dard wideband FM frequencies of 
10.280 and 10.250 MHz. 

Ralph Herzier WA8WBP acquired a 
couple of Sollan wideband FM alarm 

two units he has, one draws normal 
current (about 150 mA) and will set off 
radar detectors when activated. The 
other just draws current and does not 
appear to function, compared to the 
first unit. Additionally, the units have 
an RC network tied to the receive 
diode to receive wideband FM with 
some kind of FM strip. Should this net¬ 
work be removed, how is the connec¬ 
tion made to the receiver? What 
diodes are suitable for receiving? 

Well Ralph, let’s take the questions 
one at a time. First frequency adjust¬ 
ment of the cavity. The tuning screw is 
lowered into the cavity about three 
turhs to bring typical units from their 
normal frequency of 10.525 MHz to 
something near 10.250 MHz, This 
screw (10/32) is fixed on top of the 
cavity with a lock nut. Looking inside 
the cavity (with the unit off), its pointed 
screw is in the middle of the cavity. 
Removing the screw from the cavity 
increases frequency. You need a 
wavemeter or frequency counter to set 
frequency accurately. 

An alternative method is to find 
someone who is known to be on fre¬ 
quency and set up a work bench test 
adjustment. With an IF of 30 MHz you 
will be either high or low by 30 MHz, 
but in the band and operational. Con¬ 
cerning the defective unit: If current is 
in the normal range (140 mA) for a 10 
mW power device, the trouble could 
lie In adjustment of the iris screw (cav¬ 
ity opening, 4/40 screw and lock nut). 
Don't confuse this screw with the 4/40 
screw on the horn antenna. The iris 
screw is the other one (not on the horn 
antenna). 

The Solfan units came with a com- 
bihation RC network on the detector 
diode (1N23 type), and this should be 
removed. Leave the RFC if it’s still 
there as it provides a DC return for 
diode current. If you do not have an 
RFC on the diode to ground, you will 
suffer from poor sensitivity. Diode cur¬ 
rent is adjusted lor something near 1/2 
to 1 mA, as measured from diode to 
ground (in series with RFC). The 
diode (1N23) 10 GHz device is cou¬ 
pled out with a small value capacitor 
to any preamp or converter input of 
0.001 pF or less. The 1N23 devices 
look just like 1N21 devices (same 
package). However, 1N21 devices are 
only rated lor 6 GHz (6,000 MHz). I 
have trouble with that statement as to 
me it should be CYCLES, not HERTZ 
It’s Ihe same trouble with the metric 
system, but then we all have lots of re¬ 
thinking to do. 

Well that’s it lor this month. As al¬ 
ways I will be glad to answer ques¬ 
tions on VHF and related subjects, lor 
a prompt reply please enclose an 
SASE. 73 Chuck WB6IGP, Q 
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Indoor or Window-Mounted Dipole Continued from page 12 



Figure 2. Approximate locations of the bracket mounting holes and the slot for 
the C-clamp in the mounting hoard. 


mount. However, the type of clamp shown in 
the photos will rust if it is left outdoors. 

The element with the center insulator, 
coax connector, and spring attached to it 
should be inserted into the bracket pointing 
upwards, not as shown in Photo G. The 
spring will fit into the bracket more securely 
if you open up the outer end of the bracket a 
bit wider so that the spring fits inside it. This 
can be done by flattening the side of the 
bracket in a vise, as shown in Figure 3. 

The two mounting brackets must be con¬ 
nected together. Use a short wire with ring 
terminals that fit over the mounting bolts for 
the brackets. 

Safety 

Never operate the antenna so that any¬ 
one could come in contact with it. Shocks 


and RF bums are a real possi¬ 
bility with an indoor antenna. 

Also give attention to hazards 

of electromagnetic radiation - 

from this antenna, and place it 
as far as possible from you, your family, and 
your neighbors. [Ed. Note: Use the minimum 
power that is necessary for communications 
when operating the antenna indoors.] 

When considering possible outdoor loca¬ 
tions, never place the antenna where it could 
possibly fall on someone. Since it is likely 
that you will eventually drop part of the an¬ 
tenna, attach a safety cord to each element 
before putting it out the window to mount it, 
and tie the other end to a heavy piece of fur¬ 
niture. 

A patent application is pending on these 
coils, but amateurs are welcome to build this 



Figure 3. Using 
a vise to flatten 
the edges of a 
flagpole bracket 
to make the end 
half-ring a little 
larger so that 
the spring will 
fit in. 


antenna for their own use. Coil ribs and an¬ 
tennas are available from Urban Antennas, 
Inc., P,0. Box 662, Bryn Athyn PA 19009; 
(215)947-0235. Q 



Table 1 


Loading Coil Dimensions 

Band 

Turns for 8' antenna length 

12m 

1.0 

15m 

2.0 

17m 

2.3 

20m 

4.0 



The Best Shortwave You Can Buy 
Comes From Drake 




The Drake R8 Communications Receiver...simply the best shortwave clarity 
and fidelity you’ll find, outperforming receivers costing much, much more. 

Famous Drake technology gives you wide frequency coverage of 
all world bands and excellent dynamic range...in an uncluttered package 
with an ergonomic front panel, featuring keypad entry of functions. 

For the best access to world events as they happen, buy yourself a Drake R8 
shortwave receiver. Ask your dealer for more information, or contact a 
Drake sales office today at 1-800-723-4639 (1-800-RADIO-DX). 

.0. Box 3006, Miamisburg, OH 45343, USA Tel; 513-866-2421 
Queensway#l6, Peterborough, Ontario K9J 7M1, Canada 

O-RADIO-DX) © 1991 The R.L, Drake Co. 
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R. L. Drake Company, P 
Drake Canada, 655 The 
Tel: 705-742-3122 
1-800-723-4639 (1-80 


We Bring the World Closer 





Number 19 on your Feedback card 

Special events 

Ham Doings Around the World 


Listings are tree of charge as space permits. Please send us your Special 
Event two months in advance of the issue you want it to appear in. For exam¬ 
ple. if you want it to appear in the January issue, we should receive it by Octo¬ 
ber 31. Provide a clear, concise summary of the essential details about your 
Special Event. Check /The Special Events Message Area #4 on our BBS, (603) 
924-9343, for listings that were too late to get into publication. 


Jones K7BFJ, Club Sec., 1544 Foothill 


JUL 10-11 

MAPLEWOOD, MN Amateur Fair ’92 will 
be held at the Aldrich Arena, 1850 While 
Bear Ave. Fri, schedule: Outside Flea 
Market from 6PM-9:30 PM; Commercial 
Exhibits from 6 PM-10 PM. Sat. schedule: 
Outside Flea Market 6 AM-3 PM; Com¬ 
mercial Exhibits 8 AM-3 PM; Grand Prize 
drawing 2:30 PM. The event is hobby ori¬ 
ented, catering to amateur radio opera¬ 
tors, electronics hobbyists, and PC users. 
Admission is $6. Children under 6 free 
when accompanied by an adult. Free 
parking. Ticket holders may sell from the 
Giant Outdoor Rea Market at no addition¬ 
al cost (no electricity). For info contact 
Amateur Fair, PO Box 26331, St. Paul 
MN 55126; (612) 653-9999. Computer 
users can call HAM-LINK at (612) 426- 
0000 (300-9600 baud). 

JULIO-12 

U.S.A./CANADIAN BORDER North 
Dakota and Manitoba's International Ham 
Fest will be held at the Peace Garden. 
Registration will begin on the afternoon of 
the 10th. The Fest will end at noon on the 
12th. Flea Market. Transmitter Hunts. 
Sunday morning Breakfast for all. The 
Peace Garden is located just a few miles 
north of Dunseth ND, or a few miles south 
of Boissevain, Manitoba. Contact Dave 
Snydal, 25 Queens Crescent, Brandon, 
Manitoba, Canada H7B-1G1. 


JUL 11 

NORTH CHARLESTON, SC The 
Charleston il Summer Hamfest/Computer 
Expo will be held from 8 AM-3 PM at the 
Chas. Southern Univ. Reid House, North 
Charleston SC. Exit-2051-26, US-78 East. 
Free parking. Advance tickets: $6 family 
admission (2-f), plus 5 prize tickets. At- 
the-gate tickets: $5 single admission plus 
1 prize ticket. Additional prize tickets: 
$1/ea.; 6/$5. Auction after 2 PM. Inside 
Flea Market Tables 1/$10, Addt'l/$7.50 
ea.; Dealer Tables (wall space and elec.) 
3/$39, 5/$55, additi tables $8/ea. Outside 
vender space and tailgaters: 1st 8’ space 
$3; $8 each addt'l space. Dealer and Flea 
Market contact: Roy Morrow. N4ARA, 
(603) 871-5914 (H); (803) 851-0600 (W). 
Tailgate/Outside Vendor, tour and reserva¬ 
tion help, contact: John Simons 
KC4UCP (803) 875-3135(H). Talk-in on 
147.27-f/224.64-/443.80+. 

PETOSKEY, Ml The Straits Area ARC will 
sponsor a hamfest from 8 AM-1 PM at the 
4-H Bldg., Emmet County Fairgrounds, 2 
blocks W of US 31/131 intersection. VE 
Exams, Rea Market. Admission $3. 8' ta¬ 
bles $3. Talk-in on 146.08/.68 and 146.52. 
Contact Tom Romanauski N8KHE, (616) 
436-5033. 

SUMMERVILLE (CHARLESTON), SC 

The Trident ARC will sponsor Charleston 


II—Summer Hamfest & Computer Expo at 
the Charleston Souttiem U. Reldhouse, I- 
26 (Exit 205) and US-78 East, from 
0800Z-1500Z. Radio, Computer and Soft¬ 
ware dealers. Set-up at 0600. Wheelchair 
access. Free parking. Campground and 
motels nearby. Advance tickets $6 per 
family; $5 each at the gate. Tailgate $3. 
Tables $10. Dealers (call). True-Auction at 
1400 hrs. Talk-in on 147.27+, 224.64-, 
443.80-f. Mini-vacation planning assis¬ 
tance. Atlantic Ocean beaches 25 miles. 
Contact Chairman: Bubba Johnson 
N4CII, 5 Shoo Fly Cir., Givhans SC 
29472; (803) 821-8100 (recorder), or 
(803)871-7741. 

JUL 11-12 

BILUNGS, MT The Yellowstone RC, Inc., 
will hold a Hamfair at the Yellowstone 
County Fair Grounds, Metra Park Turf 
Club. Shuttle sen/ice from Billings Logan 
Intemat'l /Vrport. Set-up will be all day Fri., 
Jul 10th. RV parking $9.50 per day, or 
$22.50 for 3 days, w/electrical hookups. 
Hotel room discounts are available at the 
Airport Metra Inn (only $28 per night). 
Registration fee is $35. Advance tickets 
$5, $6 at the door (deadline June 30th). 
Swap Tables: Admission plus $10 each; 
$5 for half table. Talk-in on 147.200+ MHz, 
147.360+ MHz, 3900 kHz. Send check or 
money order for advance package to Yel¬ 
lowstone Radio Club K7EFA, Eileen C. 


Dr., Billings MT. 59105. Please SASE. 
Get more info from Wnce KB7ADL, (406) 
252-8029, eves.; Eileen K7BFJ, (406) 
252-2045, eves.; or Verlon K7AEZ, (406) 
245-3930, days. 

JUL 12 

OLD WESTBURY, NY The Long Island 
Mobile ARC will sponsor a Hamfest at the 
New York Institute of Technology, Route 
25A, Old Westbury NY, from 9 AM-4 PM. 
VHF tune-up clinic. No advance, $5 at the 
gate. Exhibitors $10. Talk-in on 
146.25/.85. Contact Neil Hartman WE2V! 
(516) 462-5549, or Mark Nadel NK2T, 
(516) 796-2366. 

AUGUSTA, NJ The Sussex County ARC 
will hold a Hamfest at the Sussex County 
Fairgrounds, Plains Rd., off Route 206, 
starting at 8 AM. Free parking. Admis¬ 
sion $4 (XYLs and harmonics tree). Tail¬ 
gate $6. Indoor Rea Market $8 per space 
(limited supply of tables). Talk-in on 
147.90/.30. 222.90/224.50, 146.52, Con¬ 
tact Don Stickle K20X, 185 Weldon Rd., 
Lake Hopatcong NJ 07849; (201) 663- 
0677. 

BOWLING GREEN, OH The Wood 
County ARC will sponsor its 1992 Ham 
A-Rama at the Wood County Fairgrounds 
on Poe Rd., in northwest Bowling Green, 


1691 MHz Weather 
Satellite System 


1691 MHz Hemt Pre-amp. 

model TS-1691-P, Amp $299 

1691 MHz Receiver 

model TS-1691-Recvr $450 

Decoder Board & Software 
model TS-VGA-SAT3 $300 

Decoder Board & Software 
model TS-VGA-SAT4 $399 

Low Loss (microwave) Coaxial Cable (65 ft) 
with connectors. 

model 1691-coaxass’y $55 

1691 MHz Loop-YagI Antenna 
model 1691-LY(N) $99 

1691 MHzLoop-YagI Extension 
model 1691-LY-XTN $85 


Demonstration Disc (IBM-PC VGA compatible) 
of signals recorded from WX-SAT system, $5 


Shipping: FOB Concord, Mass. 

Prices subject to change without notice. 



SPECTRUM INTERNATIONAL, INC. 
Post Office Box 1084, Dept. S 
Concord, Mass. 01742, U.S.A. 
Phone:(508)263-2145 
I Fax:(508)263-7008 
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BP-3 8.4V 

BP-5 10.8V 

BP-7 13.2V 

BP-8 8.4V 


270mah $15.00 
SOOmah $21.00 
SOOmah $23.00 
800mah $21.00 


PB-21H 

PB24Tabs 

B-25/26 


200mah 

eoomah 

eoomah 

SOOmah 


$12.00 

$15.00 

$15.00 

$18.00 



Tempo S2/4/5 Late SOOmah 

San-Tec #142#144 Tabs 600mah 

Azden 300 T abs 600mah 

Bearcat 600mah 

Regency M T1000 Tabs 600mah 


$21.00 

$22.00 

$15.00 

$20.00 

$15.00 


FNB-2 

FNB-10 

FNB-11 

FNB-12 

FNB-12S 

FNB-14 

FNB-14S 

FNB-17 


10.8v SOOmah 

7.2v 600mah 

12.0v 600mah 

12.0V SOOmah 

12.0V eoomah 

7.2v lOOOmah 

7.2v 1400mah 

7.2v eoomah 


$19.00 

$34.00 

$52.00 

$45.00 

$48.00 

$48.00 

$59.00 

$35.00 


7.2v 

12v 


750mah 

lOOOmah 

800mah 


$38.00 

$50.00 

$60.00 


•Add $3.00 Shipping FREECataiogue 

VISA MasterCard 
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Say you saw it in 73! 


WhybuyaTNC? 

PCHFFAX+PCSWLI179.00 
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starting at 8 AM. Free admission and 
parking. VE Exams. Trunk saies S5. inside 
tabies $10. Taik-in on 147.78/. 18. Contact 
Wood County ARC, PO Box 534, Bowl¬ 
ing Green OH 43402; (419) 352-3260. 

PITTSBURGH, PA The North Hiiis ARC 
wiii hoid its 7th annuai Hamfest from 8 
AM-3 PM at the Northiand Pubtic Library, 
300 Cumberland Rd. (10 miles north oi 
Pittsburgh on Rt. 19N or McKnight Rd. 
From 1-79 or the Pennsylvania Turnpike, 
lake RL 19S through Wexford, turn left on¬ 
to Cumberland Rd. at the second traffic 
tight alter Chunky Cheese. Talk-in wiii be 
on 147.09 (the W3BIS Aliegheny County 
Public Service rpir). Limited indoor tables 
S10 each. Free admission and parking. 
One free automobile-sized space per tail- 
galer; each additional space S5. 
Wheelchair accessible. Contact Don 
Jackson N3LAZ, 8 Dale Ave., Bradford 
Woods PA 15015; (412) 935-3343. 

DOWNERS GROVE. IL The DuPage 
ARC will sponsor their lOlh annual Ham- 
fest/Compuler Mart, beginning at 8 AM at 
the American Legion Post 80, 4000 
Saratoga Ave., Downers Grove IL. Post 
80 is located about 20 miles west of 
Chicago, one block north of Ogden Ave. 
(Rte 34). and one block west of Main St. 
From 1-88 exit at Highland Ave. south to 
Ogden, west on Ogden one block to 
Saratoga, one block north on Saratoga to 
the American Legion Post 80. Flea Mar¬ 
ket. Tailgating. Free Parking. VE Exams 
for all classes: please bring your license, 
copy of license, photo ID and certificate of 
successful completion, if appropriate. 
Tickets S3 in advance, 34 at the gate. 
Talk-in on 146.52 MHz simplex and 
145.25 MHz -600, (CTCSS 107.2 Hz). For 


lickets, tables or info, SASE, or call Edwin 
Weinstein WD9AYR, DARC Hamfest 
Chairman, 7511 Walnut Ave., 
Woodridge IL 60517. Ham line (708) 
985-9256. 

JUL 17-19 

ESSEX, MT The 58lh Annual Glacier-Wa- 
lerton Inlernall Peacepark Hamfest will be 
held at the Three Forks Campground, Es¬ 
sex MT. Advance tickets (before July 3) 
are $8.50; $20.50 after July 3. VE Exams. 
For registration write to Ethel Ferree 
KA7HEK Box 75, Wolf Creek UT 59648, 
or call Pete KF7R, (406) 222-2601. All are 
welcome. Talk-in on 146.52. For info con- 
tad Sheila Devitta VE6NOW (403) 282- 
2171. 

JUL 18 

SALISBURY, NC The North Carolina 
Chapter of the Triple Stales RAC, will 
sponsor a "Firecracker Hamfesr at the 
Salisbury Civic Center from 9 AM-5 PM. 
Admission, S3 in advance (with SASE). S4 
at the door. No additional charge for Rea 
Market. Tables in air conditioned area, S5. 
Set-up at 3 PM-9 PM Fri., 7 AM Sat FCC 
Exams by W5YI. ARRL Forum at 10 AM. 
VEC Exams at 1:30 PM. Pre-registration 
required with form 610, copy of license, 
and S5.25 fee. Send to Isabell Ledford, 
PO Box 828, Coolemee NC 27014. TaOr- 
in on 146.73 or 146.655. Directions; From 
Interstate *85. take Hwy. *52 wesl/East 
Innes St. Turn left on South Boundary SI., 
the FesI is on the left. For info and pre¬ 
registration contact Walter Bestow 
N4KVF 3045 High Rock Rd., Gold Hill 
NC 28071. 

ABILENE, KS The Smoky Valley RC will 
sponsor a Hamfest from 9 AM-4 PM at 


Eisenhower Park. VE Exams. Talk-In on 
146.88 or 145.33. Contact Bill Fenton 
W0OIN, 315 S. Washington, Junction 
City KS 66441; (913) 238-7817. 

JUL 19 

CAMBRIDGE, MA The MIT Electronics 
Research Soc., the MIT Radio Soc., and 
the Hanrard Wireless Club, will co-sponsor 
a TAILGATE Eleclronlcs/Computer/Ama- 
leur Radio Flea Market from 9 AM-2 PM at 
Albany and Main Streets. Admission $2. 
Free off-street parking. Sellers $8 per 
space at the gate. S5 in advance (includes 
1 admission). Set-up at 7 AM. Call (617) 
253-3776 for reservations and info. Mail 
checks before the 5lh to W1GSL, PO Box 
82UfT,BR., Cambridge UA 02139. 

Talk-in on 146.52 and 449.725/444.725 - 
pi 2A - WIXM/rptr. 

WASHINGTON, MO The Zero Beaters 
ARC will hold its 30th annual Hamfest at 
the Bemie H. Hillemian Park (Washington 
Fairgrounds), from 6 AM-3 PM. Flea Mar¬ 
ket parking S4 a space. VE Exams (walk- 
ins. starting at 10 AM—bring original li¬ 
cense and a photocopy). Free parking. 
Free admission. Talk-in on 147.24 and 
444.90 rpirs. Contact Craig Brune 
N0UFD, PO Box 24, Dutzow UO 63342; 
(314) 239-0060 days; (314) 281-2784 
eve. and weekends. 

FLINT, Ml The 4lh annual Swap and 
Shop, sponsored by the Genesee County 
RC. will be held at Dorn Polski Hall on 
North Unden Rd.. 1 mile west of 1-75 and 
1/4 mile south of Pierson Rd., 8 AM-1:30 
PM. Advance tickets $3, $4 at the door. 
Talk-in on 147.340/.940, 146.52 simplex 
or 444.200. Send checks or inquiries 
along with an SASE to Swap Committee, 


GCRC, PO Box 485, Flint Ul 48501, or 
call Tom N8DYN, (313) 743-3980 lor 
more info. 

JUL 25 

NORTH BEND, OR The Coos County RC 
will host the 2nd annual Southern Oregon 
Coast Hamfest at the North Bend Jr. High 
School from 9 AM-5 PM. Free parking. 
Free RV parking all weekend. VE Exams. 
Advance lickets $4, $5 at the door. Tables 
$15. Large shopping mall within walking 
dislance. Contact R. Lyon N7SBF, Coos 
County Radio Club, PO Box 3494, Coos 
Bay OR 97420. Tel. (503) 888-2317. Talk- 
in on 146.01/.61 K7CCH rpIr. 

LANCASTER, PA The Red Rose Re¬ 
pealer Assn. wiO sponsor a Computer FesI 
at the McCaskey High School from 9 AM- 
3 PM. Set-up at 7 AM. Admission $4; chiF 
(k^en under 14 free with paying adult. Ven¬ 
dor contact: Wade Uackey, 5 Sunrise 
Terr., Uillersville PA 17551; (717) 872- 


JUL 25-26 

OKLAHOMA CITY, OK The 19th annual 
Ham Holiday and State ARRL Convention, 
sponsored by Central Oklahoma Radio 
Amateurs. Inc., will be held at the Made in 
Oklahoma Bldg., Oklahoma State Fair 
Park. Doors open at 8 AM both days. Gi¬ 
ant Flea Market, new and used equip¬ 
ment, VE Exams on Sat., RF Foxhunt, 
packet, computer, AMSAT, etc. Dinner 
Sal. eve.; QCWA Breakfast Sun. morning. 
Advance tickets $6, $8 at the door. Tables 
$5 In advance, $7 at the door. Talk-In on 
147.03/.63. Contact Ham Holiday 1992, 
PO Box 95942, Oklahoma City OK 
73143-5942. 


EVERY ISSUE 
of 73 

on microfiche! 

Tfie entire run of 73 from October, 1960 
through last year is available. 

You can have access to the treasures of 
73 without several hundred pounds of 
bulky back issues. Our 24x fiche have 98 
pages each and will fit in a card file on 
your desk. 

We offer a battery operated hand held 
viewer for $75, and a desk model for 
$220. Libraries have these readers. 

The collection of over 600 microfiche, is 
available as an entire set, (no partial sets) 
for $285 plus $5 for shipping (USA). 
Annual updates available for $10. 

Your full satisfaction is guaranteed or 
your money back. Visa/MC accepted. 

BUCKMASTER 

PUBLISHING 

“Whitehall” 

Route 4, Box 1630 

Mineral, VA 23117 

703 - 894-5777 

800 - 282-5628 
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TCOM yaesu 

SPECIAL SPECIAL 

CALL 

For This Month's Special-Buy 
Some Quantities Are Limited 

FREE SHIPPING UPS SURFACE 
(except power supplies and antennas) 

9500 Cedar Lake Ave., Suite 100 
Oklahoma City, Oklahoma 73114 
Local & Info (405) 478-2866 
C.O.D. Fax (405) 478-4202 

CALL TOLL FREE Hours of Operation 

1-800-70K-HAMS 

1 - 800 - 765-4267 Showroom closed Mondays 
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TALK WITH THE KNOWLEDGEABLE PEOPLE AT 


a 


UEMENT 

ELECTRONICS 


FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS 


$ 3699 ^ 

#FT1000D 


YAESU US A. 



FT33R/TTP 

FT411E 

FT811 

FT470 

FT911 

FT5200 

FT757GXII 


220MHZ HT 
2M HT 
440 MHZ HT 
2M/440 HT 
122 MHZ HT 
2M/44 MOBILE 
ALL MODE HF PORTABLE 


$328.00 

$299.00 

$339.00 

$404.00 

$429.00 

$629.00 

$929.00 



IF YOU’RE IN THE BAY AREA, STOP BY! 


1000 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
Call us a 


CIRCLE 132 ON REAPER SERVICE CARD 


NOW YOU CAN 
ATFORD THE BESTI 

Engineered for the Ham. the finest In Crank-Up, 
Free-Standing or Guyea Towers Is from TrI-Ex. For 
over 30 years, the INDUSTRY standard-backed with 
Defense and Aerospace technology. 


MW SERIES 

Self-supporting when 
attache at first section - 
will hold normal Tri-Band 
beam; 25‘, 33'. 50', and 
65' heights. 

W SERIES 

Aerodynamic 
tower designed 
to hold 9 sq. ft. in 
-"T MPH wind at 36'and 


LM SERIES 

"W brace motorized 
tower. Holds large 
antenna loads. Models .at 
37, 54', and 70' heights. 

TM SERIES 

Tubular construction for 
larger antenna loads at 
70” 90'and 100' heights. 
Free standing, with 
motorized operation. 





TOWER CORPORATION 

Quality Struoturas since 1954 


JUL26 

MILFORD, CT The Coastline Amateur ARA 
will hold VE Exams for all classes at the 
Fowler Bldg., 145 Bridgport Ave„ at 12 noon. 
Walk-Ins. Contact Gary NB1M, (203) S33- 
5125, or Dick WA1YQE, (203) 874-1014. 

TIMONIUM, MD The BRATS Maryland 
Hamfest/Computer Fest will be held at the 
Maryland State (TImonium) Fairgrounds on 
York Rd., off 1-83 and 1-695, from 6 AM-3 
PM. Admission $5 per adult: children under 
12 free. 8' tables in the Main Exhibit Hall are 
$50 each (includes AC power and one ad¬ 
mission ticket). 8' tables In the Home Arts 
Bldg, are SS5 each, no AC power; admission 
is additional. Set-up at 2 PM Sat. Tailgate 
area set-up 2 PM Sat., $5 per vehicle space. 
Buyers, please note; This is not a 2-day 
hamfest. Sat. PM access is for dealer and 
tailgating set-up only. VE Exams Sun. at 10 
AM in Administration Bldg.; mail your com¬ 
pleted Form 610 to John Creel WB3GXW, 
3208 Kilkenny St, Silver Spring MD 
20904. For tables, info, write to BRATS 
Hamfest, PO Box 5315, Baltimore MD 
21208 or call Table Chairman Franz Nieder- 
meyerN3HFS, (410) 583-9147anytime. 

AUG1 

COLUMBUS, OH The Voice of Aladdin 
ARC will host a Hamfest from 8 AM-5 PM at 
Aladdin Shrine Temple, Morse Rd. and I- 
270 Juclion on the east side of Columbus. 
Advance tickets S3, $4 at the door. Flea 
Market/Trunk sales $2 per vehicle. Tables 
S5 in advance, $6 at the door. Advance reg¬ 
istration preferred. Make checks payable to 
Voice of Aladdin ABC and mail with re¬ 
quests and SASE to James C. Caines 
KB8KME, 1056 Erickson Ave., Columbus 
OH 43227-1241. Walk-in VE Exams. 

AUG 8 

HUNTINGTON, WV The Tri-State ARA will 
sponsor Hamfest '92 & Computer Show 
starting at 8 AM at the Huntington Civic 
Center. Set-up at 6 AM. Walk-In W5YI test¬ 
ing for all license classes. Wheelchair ac¬ 
cessible. YL and XYL activities. Close to all 
accommodations and restaurants. Dona¬ 
tion, adults $5, children 12 and under, free. 
For more info, call Bill KF8QK, (304) 522- 
1933, or Alan N8LNS, (304) 736-9303, 


AUG 14-16 

PARK CITY, UT WIMU ’92 and the ARRL 
Rocky Mountain Oiv. Convention will be at 
the Olympia Hotel. Phone 1-800-234-9003 
for reservations; mention WIMU '92 for spe¬ 
cial rates. VE Exams Fri. at 6 PM; call 
NV7V, (801) 465-3983 to register. UARC Is 
sponsoring a Steak Fry Sat. at 6 PM; $12 
per person. Swap meet starts Sat. at 8 AM, 
no charge for tables. Sun. at 8 AM. an All- 
You-Can-Eat Buffet, $6.95 per person. Pre¬ 
register before Aug. 1, $10; after Aug 1 and 
at the door, $15. Children under 12 may 
register at any time for $4. Send registration 
requests and checks to WIMU ’92, PO Box 
67, Bountiful UT 84011-0067. You must be 
registered to attend these events. 

SPECIAL EVENT STATIONS 
JUN 28-AUG 13 

SEQUOIA NATIONAL FOREST, CA 
Radio Station N6PZA will be operating 
portable from Boy Scout Camp Whitsett, on 
a when-time-permits basis. Camp Whitsett 
is located in the southern portion of the 
Sierra-Nevada Mountain Range, 32 mi. 
north of Kemville CA. Operation will be in 
the 40 and 17M bands Mon.-Fri. during 
2100-2400 UTC; and 17 and 20m Mon.- 
Thurs., 0100-0400 UTC, with occasional 
operation on 10m. Send inquires to Chuck 


Smith N6PZA, PO Box 1867, Lake Isabel¬ 
la CA 93240-1867. We would like to estab¬ 
lish a possible Scout/Summer Camp Net 
with all Boy or Girl Scouts, Scout leaders, 
or Ham Radio licensed Camp Staff mem¬ 
bers who work at Boy or Girl Scout or other 
Youth Camps during the summer. Listen for 
Camp Whitsett on the General portions of 
the Ham Bands (especially 17,20 and 40m) 
during the day. 

JUL2-12 

CALGARY, ALTA. CANADA Station 
CJ6CEXS will operate from the Calgary 
Stampede, to celebrate the 125th anniver¬ 
sary of Canada. There will be a 8 x 10 full 
color poster award for $5 U.S. funds. Any 
contact on any mode/band qualifies. Spe¬ 
cial QSL cards will be sent out. Talk-in on 
146.850 -600 VE6RYC rptr. On the 
grounds, use 146.520 simplex. QSL via 
VE6NAO. 


JUL4 

DELTAVILLE, VA The Middlesex AR 
Group will operate AC40G, 1230-2030 
UTC to commemorate Deltaville’s 4th 
of July Celebration. Operation will be 
In the General portion of the 80, 40 
and 20m bands. For certificate, send QSL 
and SASE to Pat Muller AC40G, 
M.A.B.G., PO Box 148, Locust Hill VA 
23092. 

NEILLSVILLE, Wl Station N9MCH will be 
operated by the Clark County ARES, from 
the Highground Veterans Memorial Park lo¬ 
cated 2 1/2 miles west of Nelllsville, In 
southern Clark County, just off US Hwy. 10. 
The station will operate from 1700Z-0500Z 
(12 PM noon COST to 12 AM midnight 
COST). Frequencies: The bottom portion of 
the General 80m, 40m, 15m, and 10m 
phone subbands. For a Certificate, send 
your QSL and a 9 x 12 SASE to The High- 
ground, PO Box 457, Nelllsville Wl 
54456. 

PISCATAWAY, NJ N2HOQ will operate the 
lirst 326 minutes (0000-0526Z) to celebrate 
the 326th Anniversary of the town. RTTY 
only on various HF bands. For certificate, 
send QSL and 9 x 12 SASE to Geoff Malta, 
PO Box 312, Piscataway NJ 08855. 

STAUNTON, VA The Valley ARA will oper¬ 
ate Station WB8GIF in conjunction with the 
Statler Bros. Happy Birthday USA. Opera¬ 
tions will take place in the General portion 
of 80, 40, 20 and 15m CW and phone 
bands, and the Novice 10m band. For spe¬ 
cial glossy Certificate, send 9x12 SASE to 
VABA, PO Box 666, Staunton VA 24401. 

JUL4-5 

BUFFALO, NY/FT, ERIE, ONT. CANADA 
The South Towns ARC will operate Station 
WB2ELW and Niagara South ARC will op¬ 
erate Station VE3NKH, to commemorate 
the 65th Anniversary of the opening of the 
Peace Bridge over the Niagara River (con¬ 
necting Buffalo NY and Ft. Erie Ont.). They 
are also celebrating the annual Friendship 
Festival commemorating 180 years of 
friendship between the U.S. and Canada. 
Operation will be in the lower 25 kHz of the 
General phone subbands, the Novice 10m 
phone subband, the CW General sub¬ 
bands, 10m Novice CW subband, the 
WB2ELW rptr., 147.09 MHz (+600 kHz 
transmitt) and the VE3NKH rptr., 147.165 
(+600 kHz transmitt). For certificate: US 
amateurs send QSL and SASE to John 
Leiten WB2ELW, 6120 McKinley Pkwy., 
Hamburg NY 14075. Canadian amateurs, 
send QSL and SASE to John Gilmour 
VE3NKH, 158 High St, Fort Erie, Ont 
Canada L2A 3B1. 



JUL10-11 

PEACE GARDEN, NORTH DAKOTA/ 
MANITOBA BORDER In conjunction with 
their 29th North Dakota/Manitoba Inter¬ 
national Hamfest, VE4IHF/0 will be in 
operation as a Special Event Station. 
Operation will be from 9 AM-5 PM. Fre¬ 
quencies: 3.937, 7.255,14255, 21.355 and 
28.355, plus or minus. 

JUL 11-12 

U.S7CANADA Amateurs affiliated with the 
American Sunbathing Assn., The Naturist 
Society, and Federation of Canadian Natur- 
ists will sponsor operation of as many as 12 
SE stations (40-2 meters; 10 AM-3 PM local 
time) to celebrate National Nude Weekend. 
For certificate. Indicating all sites worked, 
send QSL(s) and 9 x 12 SASE to AE3D, 
PO Box 5407, Laurel MD 20707-5407. 

NORWOOD, NY The St. Lawrence County 
10m Assn, will operate WN2R to celebrate 
the annual “Norwood Regatta" at Norwood 
NY. Operation will be on the General por¬ 
tion of 40m and 20m and the Novice portion 
of 10m from 12 noon-7 PM, EOT. For a spe¬ 
cial QSL, send QSL and SASE to Regatta, 
General Delivery, Norwood NY 13668. 

JUL 15 

ATKIN, MN The Barton Amateur Radio 
Family will operate K0PVB from 1800Z- 
2400Z to commemorate their 40th annual 
visit to Sunset Bay on Cedar Lake. Opera¬ 
tion will be in the 40, 20, 15 and 10m 
bands. For a certificate and honorary mem¬ 
bership in B.A.R.F., send QSL and SASE to 
B.A.R.F., do KA0WOW. 1441 West 41st 
St, Davenport lA 52806. SWLers encour¬ 
aged to respond, 

JUL 11-12 

FULTON, NY The Oswego Couhty Ama¬ 
teur Radio Emergehcy Service will operate 
KY2F from 1200Z-2100Z each day, from 
the Cehtral New York Intemat'l Air Show at 
the Oswego Couhty Airport, Frequehcies: 
The middle of the Geheral 80, 40, 20, 15, 
ahd 10m phone bands; Novice portion of 
10m, 147.75/.15 MHz., and packet on 
145.05 MHz. For certificate, send your QSL 
card and a large SASE to Fred Swiatlows- 
ki KY2F, PO Box 5227, Oswego NY 
13126. 


JUL 11-19 

WOOSTER, OH The Wayne AR Tech¬ 
nical Soc. will operate N8CEY 1200Z 
for 15 hours Jul. 11-19 to celebrate 
the Ohio Agricultural Research and Devel¬ 
opment Center, “A Century of Science" 
at Wooster. CW; 3.550, 7.050, 10.125, 
14.050, 21,050, 24.920, 28.150; Phone: 
3.900, 7.275, 14.275, 21.350, 24.960, 
28.350. For certificate, send QSL and 
a SASE to OARDC, Mike Brugger N8CEY, 
1680 Madison Ave., Wooster OH 44691. 

JUL 12 

LA GRANGE PARK, IL The Six Meter 
Club of Chicago will operate K90NA 
1400Z-2359Z to commemorate the centen¬ 
nial of La Grange Park. Frequencies: 
Novice portion of 10m, and 146.37/.97 
K90NA rptr. For QSL, send SASE; for cer¬ 
tificate, send 9x12 SASE to K90NA, Karl 
Weisshappel, 802 Barnsdale Rd, La 
Grange Park IL 60525. 

JUL 18 

DENVER, CO The Rocky Mountain Radio 
League will launch a high altitude balloon 
carrying a cross-band rptr. with the ID of 
N0FVG BALLOON REPEATER, at 1400Z. 
The input frequency will be 446.000, with 
the output of 147.555. The expected max. 
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The Tech Answer Man 


Michael J. GeierKBWM 
c/o 73 Magazine 
70 Route 202-N 
Peterborough NH 03458 

More Digits 

Last month, we were discussing 
digitai technoiogy. Let's continue. 

Abracadabra 

There are various ways to convert 
an analog signai to digitai form and 
back again. The anaiog-to-digital con¬ 
verter. or ADC, has evoived over the 
years, with various types suited to dif¬ 
fering tasks. One common type of 
ADC, the successive approximation 
register (SAR), works in an iterative 
fashion, it makes a rough guess of the 
correct digitai vaiue of the sampie and 
then reconverts its guess to analog 
form. Then, it subtracts the reconvert¬ 
ed voltage from the original signal in a 
differencing amplifier. What's left is the 
difference between them, which corre¬ 
sponds to the error in the ADC’s 
guess. It then makes another approxi¬ 
mation in an attempt to accurately dig¬ 
itize the error. With each guess, the 
digital representation of the signal gets 
closer and closer to being correct. Fi¬ 
nally, all the error is cancelled out and 
the conversion is complete, This tech¬ 
nique works remarkably well, but it 
takes time, due to the repetitive nature 
of the process. SAR converters are 
fine for low-frequency measurements 
and some audio work, but they just 
aren’t fast enough for video or other 
high-frequency applications. 

There's a much faster type of con¬ 
verter, called a flash converter, which 
is especially useful for video, because 
of its speed. This converter takes only 
one "pass” to completely convert its in¬ 
put sample. It uses a large array of 
voltage comparators to detect the 
sample's voltage. The outputs of the 
comparators are converted into a digi¬ 
tal word with some logic gates. It 
doesn't get much simpler than that! So 
why not do all A/D conversion this 
way? Well, when you get up to more 
than a few bits of resolution, the num¬ 
ber of comparators and logic gates 
gets to be unwieldy. Putting 65,000 
comparators and thousands of gates 
on one chip ain't easy, especially 
since each comparator requires a pre¬ 
cision, laser-trimmed resistor to pro¬ 
vide its voltage reference. As you 
might imagine, flash converters are 
expensive. 

There are other kinds of ADCs, but 
the objective is always the same: to 
sample the input waveform at discrete 
intervals and convert each sample into 
a digital number, with as little error as 
possible. 

Hold It Right There 

No matter what digitizing technique 
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is used, the conversion process takes 
time. Unfortunately, the Incoming sig¬ 
nal may change during the conversion 
period, introducing serious errors in 
the measurement. For that reason, a 
sample and hold circuit, which does 
exactly what the name implies, is used 
to freeze the voltage being measured 
until the measurement is complete. In 
older systems, the sample and hold 
circuitry was separate from the ADC, 
but most modern ADCs include it right 
on the chip, making circuit design sim¬ 
pler. 

Give It Back! 

The process of reconverting a digi- 
ta! signal Into Its original analog form 
is easier than the reverse. A set of 
gates whose outputs are summed by 
a network of precision resistors makes 
a perfectly decent digital-to-analog 
converter, or DAC. Thanks to CDs, 
though, various new techniques for ul¬ 
tra-clean D/A conversion have 
evolved. In pursuit of ever more per¬ 
fect sound, designers have developed 
such things as oversampling and bit 
interpolation, which actually synthe¬ 
size data values in between the exist¬ 
ing ones in order to make the resultant 
waveform smoother and easier to fil¬ 
ter. Such things, however, are overkill 
for voice-grade networks; a simple re¬ 
sistive DAC wiil do fine. 

We've seen how we can digitize an 
audio signal and the benefits and 
costs of doing so. Is it practical to 
send digitized information over the air 
and recover it at the receiving end? 
Well, maybe. The broadcast industry 
is experimenting right now with send¬ 
ing it over UHF, with the intent of pro¬ 
viding compact-disc-quality audio di¬ 
rectly to your home. Eventually, they 
plan to do away with traditional AM 
and FM altogether, though I expect it 
will be phased out over many years. 
So, don’t go hauling your stereo gear 
to the hamfest just yet! Initial tests in¬ 
dicate that it takes far less power, 
compared to FM, to get the digital data 
across, despite the required higher 
bandwidth. I, for one, look forward to 
the time when we all aren’t drenched 
with megawatts of RF, 24 hours a day. 
Of course, TV broadcasting, especially 
on the UHF channels, contributes 
most to the RF soup in which we all 
live. But who knows, maybe that too 
will be digital one day. 

What About Us? 

Could we hams use digital voice 
links? Sure, why not? For local work, 
digital would be excellent, perhaps 
providing far greater coverage from 
our walkies and repeaters, and per¬ 
haps making multiple-user single- 
channel repeaters a reality. For HF, 
though, it’s another story. The fading, 
static and QRM, at least as they exist 
1992 


today, would likely make data recovery 
very difficult. Also, high-speed, noise- 
tolerant modems would have to be de¬ 
veloped at prices we could afford. If it 
could be done, though, we might fit far 
more QSOs on each band, with no au¬ 
dible Interference from adjacent sta¬ 
tions. It may happen, but I doubt it will 
be soon. 

Psst... DSP 

More likely, digital techniques will 
be showing up more and more in ap¬ 
plications which help conventional 
analog systems work better than they 
ever have before. Already, we’re see¬ 
ing signal processors employing the 
powerful new technology of digital sig¬ 
nal processing. Based on a high¬ 
speed, dedicated microprocessor sys¬ 
tem, DSP devices can filter audio in 
ways undreamed of before. For in¬ 
stance, you can buy a DSP notch filter 
which not only removes heterodynes 
in the conventional manner, it also 
finds them automatically. Even more 
amazing, the filter can remove several 
tuner-uppers at the same time! And 
the notch is far deeper and narrower 
than you can get with any anaiog fitter; 
the whistles really disappear, and the 
desired speech signal is essentially 
undamaged. 

Also currently available is an audio 
filter which can remove much of the in¬ 
terference caused by adjacent voice 
stations, along with static. This DSP 
filter actually analyzes the incoming 
waveform, looking for patterns related 
to normal speech. When it detects ele¬ 
ments which don’t belong there, it re¬ 
moves them, leaving the speech un¬ 
touched. I haven’t actually used such 
a filter, but a friend of mine has, and 
he says that the result is truly spectac¬ 
ular. Even 20m SSB can be pleasant 
to listen to! As the chips become more 
affordable, we may begin to see such 
filters incorporated into new radios. 
Even today’s best rigs will sound very 
unsatisfying next to the DSP-equipped 
ones. There’s a big future in DSP au¬ 
dio filtering technology. 

Made to Order 

Another area in which DSP shines 
is the modeling of hardware in soft¬ 
ware. In other words, a piece of hard¬ 
ware, such as a modem, can be emu¬ 
lated in the DSP chip’s software. Why 
do it? Because you can get the same 
or better result with far fewer parts. 
Perhaps as important, you can change 
the circuit’s characteristics simply by 
changing the software, with no other 
modifications necessary. So, as mo¬ 
dem speeds increase through the use 
of more sophisticated modulation 
techniques, the new designs can be 
implemented merely by swapping a 
chip! Already, some multimode data 
controllers are using this technique, 
making the products nearly obsoles¬ 
cence-proof. 

The Ultimate 

If you can model an audio channel 
in software, thus doing away with most 
of the hardware, why not do the same 


thing for an entire receiver or transmit¬ 
ter? Well, in theory, there’s no reason 
why notl Imagine it: The antenna 
leads to a front end amplifier which 
feeds an ADC. The digital data goes 
Into a DSP chip and out comes audio. 
AM, FM, SSB, you name it, the DSP 
can demodulate it. Tuning, of course, 
is handled by changing some numbers 
in the DSP routines. Filtering is ac¬ 
complished the same way, and it can 
be tremendously sharper than any¬ 
thing we can make out of crystals or 
ceramics now. A rig small enough to fit 
into a pocket, or even be worn on your 
wrist, might have all the features and 
quality of a full-sized HF rig, and 
there’d be absolutely no variation from 
unit to unit within a given model— 
they’d all perform exactly the same. 
Wow, that's some nifty radio. No IF 
coils, no mixers, nothing. So why 
aren’t we doing it? 

The answer is simple: speed. It 
takes a DSP running at 20 MHz or 
more just to do audio. Imagine what it 
would take to process signals which 
are themselves in the megahertz 
range. Today’s DSPs aren't even in 
the ballpark of being fast enough. But 
make no mistake about it, as integrat¬ 
ed circuit manufacturing techniques 
advance, it will be done. To our grand¬ 
children, and perhaps even to our chil¬ 
dren, IF coils, ceramic filters and ana¬ 
log receiver circuitry will seem as silly 
as spark transmitters do to us today. 
Heck, even you and I may QSO on 
DSP sets before our silent key notices 
grace the pages of history. Hey, by 
then we may even have settled the 
no-code debate! Of course, that may 
be asking a bit much. 

Well, that about covers it in the digi¬ 
tal domain. Now, let’s look at a letter: 

Dear Kaboom, 

I am in need of an amplifier that will 
put out a couple of watts in the VHP 
range. Will your “Cassette Box Spe¬ 
cial" (73 Amateur Radio, April 1990) 
amp do It at those frequencies? 
What's the difference between HF and 
VHP amps anyway? 

Signed, 
Watt Pusher 

Dear Pusher, 

I seriously doubt the Cassette Box 
amp will do it for youl In basic con¬ 
cept, an amp is an amp, and they 
should all work at any frequency. But it 
just doesn’t work out that way. RF 
amplifiers must deal with circuit re¬ 
actance, especially component capac¬ 
itances. If you try the Cassette Box 
amp at VHF, it probably will show loss, 
not gain, as it was designed to work at 
about 1/40 the frequency you have in 
mind. To get gain at VHF, you need 
to use the right transistor and certain 
low-reactance construction tech¬ 
niques. In particular, it is easiest 
to use a tuned amplifier, which per¬ 
mits component reactances to be 
used to advantage, in contrast to the 
wideband designs commonly used at 
HR 
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New PRODUCTS 



Compiled by Hope Currier 


EEB 

Lowe receivers are now available in 
the U.S. and Canada. The new com¬ 
pact, go-anywhere HF150 is rugged, 
portable and performs like a giant. It 
covers 30 kHz to 30 MHz, AM, AMN, 
USB and LSB, plus four AM synchro 
detection modes. It also includes 60 
memories, a large LCD readout, 10-15 
VDC, 150 mA operations. Available 
options: keypad, NiCds (8-AA), whip 


antenna, 120 VAC adapter. This unit is 
a great companion for a QRP field op¬ 
eration. It’s just 7.3" X 3.2" X 6.3", 
weighs 2.9 pounds, and comes in a 
rugged metal alloy case. 

For the price and more information 
on the Lowe HF150, contact EEB, 323 
Mill Street N.E., Vienna VA 22180; 
(703) 938-3350, (800) 368-3270, Fax: 
(703) 938-6911. Or circle Reader Ser¬ 
vice No. 201. 


PERIPHEX 


Periphex has announced longer op¬ 
erating time, higher capacity, lower 
cost batteries for popular ICOM, Ken¬ 
wood and Yaesu handhelds. For 
ICOM models, the BP-112S (7.2 volts, 
800 mAh) offers a 15% increase in op¬ 
erating time at low power; the BP- 
114S (7.2 volts, 1700 mAh) offers a 
45% increase at low power; and the 
BP-115S (12 volts, 800 mAh) offers a 
100% increase at 5 watts output. The 
BP-112S is $45; the BP-114S and the 
BP-115S are $79 each. For Kenwood 
models, the PB-13S (7.2 volts, 1200 
mAh) offers a 60% increase in operat¬ 
ing time at low power, while the PB- 
14S (12 volts, 400 mAh) offers a 33% 
increase at 5 watts output. The PB- 
13S is priced at $49.75 and the PB- 


14S is $60. For Yaesu models, the 
FNB-26S (7.2 volts, 1400 mAh) offers 
a 40% increase in operating time at 
low power, while the FNB-27S (12 
volts, 800 mAh) offers a 33% increase 
at 5 watts output. Both Yaesu batteries 
are priced at $65 and are 3.75 Inches 
tall. 

All battery packs include over¬ 
charge over-temperature and short cir¬ 
cuit protection, and a one-year war¬ 
ranty. They are completely compatible 
with appropriate chargers. For more 
information, contact Periphex, Inc., 
115-1B Hurley Road, Oxford CT 
06478; (203) 264-3985, (800) 634- 
8132, Fax; (203) 262-6943. Or circle 
Reader Service No. 202. 


SGC 


The SG-2000 HF SSB from SGC is 
an American-made, remote-control 
head, full-coverage transceiver provid¬ 
ing global HF communications on 
voice and data. The SG-2000 features 
scanning capability, a large LCD fre¬ 
quency display and ARQ/FEC capabili¬ 
ties. The Model SG-2000 is a solid 
commercial HF SSB transceiver which 
incorporates unique features appealing 
to the commercial, military, marine and 
amateur markets. It produces 150 
watts and operates on the 1.8 to 30 
MHz frequency bands. It is operational 
in voice and data transmission, has 
CW with sidetone, and is remote 
ready. The unit has all functions built in 
for HF SSB operation, including re¬ 
mote capability (up to 8 remote sta¬ 
tions) through telephone lines. It can 


be controlled by an IBM or compatible 
computer without its removable front 
panel. Designed with a direct entry 
VFO and 644 ITU channels, plus 100 
user-defined memories, the SG-2000 
will operate on all marine, commercial 
and ham frequencies and includes re¬ 
ceive capabilities for broadcast, short¬ 
wave broadcast and weatherfax fre¬ 
quencies. A unique suction cup mount 
system allows the SG-2000 control 
head to be installed on a vehicle dash¬ 
board without drilling holes. 

The retail price for the SG-2000 HF 
SSB radiotelephone is $1995. For 
more information, contact SGC Inc., 
SGC Building, 13737 S.E. 26th St., 
Bellevue WA 98005; (206) 746-6310, 
Fax: (206) 746-6384. Or circle Reader 


Service No. 203. 
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LINK PLUS 


Link Plus Corporation has an¬ 
nounced that, for the first time, its 
unique and powerful Link-Plus® signal 
processing technology will be made 
available to amateur radio operators in 
a new product called the MULE™. 
The MULE, or Multi-Use-Link-En¬ 
hancer, is a rugged, stand-alone unit 
that can be connected quickly and 
easily to any amateur radio with exter¬ 
nal cables. It is designed to allow 
amateur radio operators to quickly 
upgrade the voice quality of their radio 
systems without changing existing 
radio equipment, and without having 
to upgrade power and antenna sys- 

The Link-Plus technology that is the 
heart of the MULE is an advanced, 
compact and cost-effective version of 
the linked compressor and expander 


The SA1000 1000 MHz analyzer 
from Instruments Technology Corp. is a 
stand-alone, full-function 1 GHz spec¬ 
trum analyzer with a dynamic input 
range greater than 115 dB. The 
SA1000 has a three-step 40 dB attenu¬ 
ator, a baseline clipper, and a push-but¬ 
ton frequency selector for excellent 
center frequency accuracy. A DC to 50 
MHz per division push-button disper- 


technology originally developed by the 
telephone industry to improve the 
quality of high frequency radiotele¬ 
phone communications. The MULE 
greatly improves the “quality” of voice 
communications in the 2-30 MHz fre¬ 
quency range by eliminating all inter¬ 
ference, channel noise and signal fade 
from the radio link and by significantly 
boosting the effective strength of the 
radio signal. The MULE'S technology 
has been extensively tested and has 
been incorporated into both interna¬ 
tional and U.S. government HF radio 
performance standards. 

For the price and more information, 
contact Link Plus Corporation, 9052 
Old Annapolis Road, Columbia MD 
21045; (301) 982-1585, Fax: (410) 
997-3485. Or circle Reader Service 
No. 204. 


Sion control gives you a full 80 dB on¬ 
screen dynamic range from DC to 50 
MHz dispersion settings with no degra¬ 
dation in the on-screen dynamic range. 

The suggested retail price is $1695. 
For more information, contact ITC In¬ 
struments, 3678 Mt. Ariane Dr., San 
Diego CA 92111; (619) 277-4619, 
(800) 232-3501. Or circle Reader Ser¬ 
vice No. 205. 



ITC INSTRUMENTS 


POLYPHASER 


The newly formatted 1992/1993 
PolyPhaser product catalog of lightning 
arrestors and grounding devices is 
now available. This edition contains 
new products and a revised “Lightning 
Protection Information” appendix. Pric¬ 


ing is Included. To request a copy, 
contact PolyPhaser Corporation, Cus¬ 
tomer Service Department, P.O. Box 
9000, Minden NV 89423-9000; (800) 
325-7170. Or circle Reader Service 
No. 206. 


PLANNED PRODUCTS 


Planned Products has introduced a 
new version of the popular 2200 Circuit 
Works Conductive Pen. The new Micro 
Tip Circuit Works Conductive Pen in¬ 
corporates an improved tip design and 
enhanced silver conductor for drawing 
fine-line silver traces with increased 
precision and control. 

The new pen is used primarily to re¬ 
pair conventional and surface-mount 
circuit boards and is well suited for use 
on membrane and flexible circuit tech¬ 
nologies. The improved Micro Tip de¬ 
sign uses an easy-flow, no-clog tip for 
drawing precise conductive silver 
traces in electronic design, prototype 
and repair applications, including trace 
repair, circuit modification and compo¬ 
nent shielding. 

It uses an improved silver conductor 
featuring the better conductivity and 
adhesion required by demanding de¬ 
sign. prototype and repair applications. 


The silver conductor dries in five to ten 
minutes at room temperature and 
reaches maximum air dry conductivity 
in 20 minutes. Repairing a typical dam¬ 
aged circuit trace requires 15 minutes 
and shows resistance of 0.01 ohms or 
less after the repair. Maximum conduc¬ 
tivity and adhesion occur after a heat 
cure of between 250-300'>F (121- 
149°C) for five minutes. Heat-cured sil¬ 
ver conductor can be soldered at tem¬ 
peratures below 350°F (177”C) using 
tin, lead or silver solder. The new silver 
conductor is safe for circuit plastics and 
metals including copper, solder and 
solder mask. 

The suggested retail price is $10.95. 
For more information, contact Planned 
Products, 303 Potrero Sreet, Suite 53, 
Santa Cruz CA 95060; (408) 459-8088, 
Fax: (408) 459-0426. Or circle Reader 
Service No. 207. 
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Never Say Die 

Continued from page 4 

person—and so am I—and so are a 
hundred thousand other 73 readers. 
One thing I think you do recognize: If 
a hundred thousand people decide 
they're going to do something, the 
chances are pretty good they’re go¬ 
ing to get something done. And if 
you'll take the time and effort to con¬ 
vince just one other person, that's 
two hundred thousand—and we have 
a movement. 

“Do It Yourseir Reviews 

The next time you buy a piece of 
ham equipment, how about keeping 
notes on your experience and shar¬ 
ing It with the 73 readers? I'd like to 
know what your experience Is when 
you get something new. I’d like to 
know what problems you have with 
It—what fun you’ve had—how you've 
solved the problems—how difficult or 
easy It was to get going—what infor¬ 
mation sources you've found to 
help—what accessories—you know, 
all the things you'd tell a friend. 

What kind of equipment? My Inter¬ 
ests are the same as yours—I want 
to know about anything you buy—a 
transceiver, an HT, a packet unit- 
heck, even information resources. 
Before I make a buying decision on 
something I'd like to know a little 
more than I can find in the ads. or 
even equipment reviews. With so 
many competing products, I'd like to 
have the benefit of other people's ex¬ 
perience. 

I've just started a new publication 
in the music field which is based pri¬ 
marily on the readers sending in their 
reviews of the CDs they've bought. I 
want to know when a reader finds a 
CD which they think is great—and 
when they are disappointed. In the 
past reviews have always been writ¬ 
ten by music professionals. Unfortu¬ 
nately, this has tended to result In 
pedantic exercises, aimed more at 
exhibiting the profound knowledge of 
the reviewer than in help for potential 
buyers. 

Yes, this is likely to result in a lot 
of much less educated evaluations. 
Well. I'll take that into consideration 
when I read ’em—and I’ll be looking 
for more than one review on newly 
released CDs. I don't go to the 
movies just on the advice of Siskel. I 
also pay attention to Ebert, Medved, 
Lyons, and other reviewers. 

So if one opinionated user review 
of a new HT is thumbs down and an¬ 
other is thumbs up. I'll want to read 
more and find out what it was that in¬ 
fluenced each of the reviewers. How 
much is a particular reviewer blowing 
things out of proportion? And if the 
equipment Is something I’ve had ex¬ 
perience with. I'll want to write and 
set the record straight. 

The end result of all this should be 
to help us all buy new equipment with 
greater confidence. When I read 
about a chap who's just bought a 6 
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meter rig and is having a ball. I’m go¬ 
ing to want to get one too. Ditto 2 
meter SSB. But suppose we start 
seeing complaints about a new rig— 
should we sweep these under the 
table and hide them? I think the In¬ 
dustry as well as the 73 readers will 
be much better off if complaints are 
aired. I know I'll have more confi¬ 
dence in what I'm reading as well as 
in the company which faces up to 
and solves problems. 

So the next time you buy some 
ham gear keep notes on your experi¬ 
ence and send me a letter telling me 
how it worked out. If you have prob¬ 
lems, be honest about them. Let's 
not get into histrionics. Yes, of course 
I'll be In touch with the manufacturer 
to try and help resolve problems. So 
don't get mad; let's instead try to find 
out what went wrong and why, and 
get it fixed. Address your letters to 
Vox Pop, 73 Magazine, 70 Route 202 
North, Peterborough NH 03458. 

I'll be much more influenced In my 
buying by a lew letters telling me how 
great something is than by a formal 
equipment review. It’s fun to buy 
something new and get on the air 
with it. The main thing holding me 
back is a lack of information. So. 
when you find something that’s par¬ 
ticular fun, start writing so you can 
share it with all of us. 

An ARRL Proposal 

The ARRL and W5VI have pro¬ 
posed that the volunteer examiners 
take over all Novice exams as vwll as 
those for higher license grades. Well, 
sure, why not, right? So what are the 
benefits? And what are the draw¬ 
backs? 

The benefits are easy to see. The 
VECs will about double their take. It's 
more difficult to see any benefits to 
prospective Novices. So difficult that, 
even with my legendary imagination. 
I'm stumped. Of course, since no 
VEC is really interested In the fees, 
their main goal being to provide a 
service, doubling their business 
would just be a nuisance. 

This system would make it far 
more difficult for Novices to get ex¬ 
amined. The present arrangement 
makes it so any radio club can han¬ 
dle this. So let’s scuttle this proposal. 
Please let the FCC know you think 
this is a bad idea. 

KV4FZ Convicted! 

Will Herb’s conviction of phone 
call theft cool the mess on 14.313? 
Herb, the Chief of Police Communi¬ 
cations on St. Croix, has been con¬ 
victed of stealing and using tele¬ 
phone access codes while making 
over $1,000 In long distance calls. 
Many of these calls. It turns out, were 
devoted to Herb's special amateur 
radio interest of trying to destroy our 
hobby. He and his group of mentally 
defective deviates must be congratu¬ 
lated on a bang-up job of trashing our 
20 meter band. 

The problem we have Is that while 
it's pathetically easy for people to get 


ham licenses, it takes almost an act 
of Congress to take one away. 
There’s something wrong with that 
whole concept. I don’t think the 
founding fathers put anything in the 
Constitution guaranteeing us the right 
to a ham license. It’s a privilege, not 
a right. Wetl, there are responsibili¬ 
ties that go along with privileges and 
the rest of us are hurting because we 
have no way to protect our privileges 
from being trashed. 

Granted, there's not a lot that we 
as individual amateurs can do, and 
that adds greatly to our frustration 
level when we hear the crap we have 
to put up with. The thought that 
comes to my mind when I hear all 
this nonsense—when I hear the bad 
language and racial taunts on 75m— 
when I hear dirty jokes—Is why isn’t 
our only national amateur radio orga¬ 
nization working with the FCC to do 
something about this? Well. I've been 
watching carefully, hoping to see 
some signs of even a faint Interest in 
the problem. Nothing visible yet. 

I keep wondering how many ama¬ 
teurs have asked their ARRL direc¬ 
tors to take some action on the grow¬ 
ing messes we are hearing on our 
bands. The directors are presumably 
visiting your dubs and are there for 
you to demand action. If there's been 
one single case anywhere in the 
whole country where one single ama¬ 
teur has stood up at a club meeting 
and asked a director to take action I 
have not seen it reported in any club 
newsletters, nor have I had letter 
one from anyone claiming to have 
asked. I can onty surmise that no one 
really gives a damn. Oh, I hear hams 
bitching and kvetching about it, and 
many letters gmmble to me about it, 
but I have yet to hear of any time 
anyone has actually done anything. 
So much for a sense of personal 
responsibility. 

So what can be done? Well, keep¬ 
ing in mind that a ham ticket is a priv¬ 
ilege, how about getting the FCC to 
institute a simple system for de-li- 
censlng offenders—something which 


doesn’t require hiring lawyers and 
going to court? Let’s make it easy to 
rescind the privilege and stop consid¬ 
ering the license as a right. 

We need a system which we can 
run ourselves, without having to bring 
the FCC into the action. The less 
money we cost the FCC. the longer 
we’ll be around. We know how to 
find hams causing Intentional Inter¬ 
ference. We know how to tape the 
offenders. So let’s empower our 
ham clubs to not only Issue Novice 
licenses, but also to take away 
licenses. 

We've been able to establish re¬ 
peater councils and handle our own 
channel allocations, so why not set 
up a defrocking system? I’d suggest 
we establish area ham club councils 
to deal with this kind of mischief. If 
we let Individual clubs have full say, 
we could run into problems with rene¬ 
gade clubs. Indeed, there are so 
many ham idiots In Southern Califor¬ 
nia they probably could form several 
clubs. I don’t think the bad guys out¬ 
number the good guys yet—even 

As you can see. when there are 
civil problems I tend to turn to the 
people for solutions, not to govern¬ 
ment or officials. The best rules 
we’ve had in amateur radio have 
been those we cooked up. The worst 
have been those from the FCC. I 
don’t see any signs of that changing. 
And yes, the most disastrous of all, 
by a wide margin, have been promul¬ 
gated by our own ARRL bureau¬ 
crats—like the 1963 Incentive Licens¬ 
ing disaster. 

My apologies to any sublimlnally 
brainwashed ARRL members who 
find their bowels In an uproar over 
my admittedly rare mentions of that 
esteemed organization. The League 
has always promoted the concept 
that only League members have a 
right to criticize the League. Well, I've 
got my 50-year ARRL membership 
plaque, so I have every right, within 
the ARRL framework, to make sug¬ 
gestions and carp. M 
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Qrp 

Low Power Operation 


Michael Bryce WB8VGE 
2225 Mayflower NW. 
Massillon OH 44646 


The Radio From Hell 

I'm a beaten man. Yup! I’m not one 
to give up, but after a week and a halt, 
you can stick a fork In me. I'm donel 
The reason for all of this is a simple di¬ 
rect conversion receiver slated for 10 
MHz. Nothing really complex, just an 
NE602 and some 741 op amps. As it 
turned out, I created the radio from hell. 
On this project. I’m not a happy camper. 
Learn from my mistakes. 

The problem started with the VFO. 
Using a MPF102 in a Colpitts oscillator 
seemed like a good idea at first. The 
output of my Colpitts oscillator feeds the 
NE602 mixer with more than enough 
output. Excessive Injection can cause 
all manner of critters to come out of the 
NE602. A small value capacitor couples 
some of the VFO energy to the NE602. 
A T50-6 core and several small-value 
caps comprise the tuned circuit for the 
VFO. Now, I'm not one for re-inventing 
the wheel, so I used as my starting point 
the VFO from one of the projects in 
“W1 FB's QRP Notebook," Using the val¬ 
ues listed for 30 meters, I began wind¬ 
ing coils and heating up the soldering 


iron. I built the VFO first on a small 
piece of perfboard. Try as I might, I 
could not get the VFO to oscillate. Zero! 
Zip! 

The silly thing would not even oscilla¬ 
tor on the wrong frequency, let alone on 
the desired one. Out came the frequen¬ 
cy counter and the oscilloscope. Try as I 
might, the oscillator still wouldn’t fly. 

The circuit is drawing current, so 
something had to be running. I checked 
the voKage on the drain of the MPF102 
and, sure enough, I had the regulated 
voltage from the 7.5-volt zener diode. 
Yes, all the grounds were grounded and 
all seemed right with the world; but alas, 
no go. 

A bad MPF102 must be the trouble. I 
replaced the MPF102 six different 
times. I gave up on number six as the 
chance of getting half a dozen bad FETs 
is a bit high. So, I started to replace the 
capacitors in the circuit. Again, nothing I 
did seemed to bring any life to the cir¬ 
cuit. A desperate man, I scraped out the 
toroid and its capacitors from the circuit 
and in its place I installed a crystal cut 
for 10.106 MHz, one that should oscil¬ 
late like mad. 

Nothing but six zeroes on the 
counter. It was a little after three in the 
morning. The final score: VFO three, 
Mike zero. 


CELLULAR TELEPHONE 
MODIFICATION HANDBOOK 


How are hackers making 
cellular phone calls for free? 

• Techniques for decoding & changing 
cellular phones' NAMS & ESNS 

• Where to buy programming devices 

• The “roaming technique” scam! 

• Chip supplier’s phone numbers 

• Instructions on how to change phone numbers on all 
models 

• Cellular phone manufacturer's ESN codes 




Complete Manual only $79.95 
M.O. or C.O.D. to 

SPY Supply 

7 Colby Court Suite 215 


Bedford, NH 03110 

(617) 327-7272 


Sold for educational purposes only 



The Next Attempt 

The next night (good thing I work 3- 
11 most of the lime) I was back in the 
saddle again. All day long at work I had 
been working on the problem in my 
mind. And, as many have said, there is 
nothing up there to get in the way of an 
idea. I was out for blood, and the victim 
was the VFO. 

My usual cut-and-try method was 
simply not cutting it (ouch)! I needed to 
get serious with Mr. Calculator. Out 
came the books, piles of books. If noth¬ 
ing else, perhaps I'd scare the oscillator 
into working. Look at the schematic in 
Figure 1. This is the beast I have been 
working on. The values listed are the 
ones I started out with. 

Since I did not know the value of 
either the variable capacitor I was using, 
or the size of wire I wound the toroid 
with, Mr. Calculator was of little help. 
The variable capacitor looked as If 
it should be about 50 pF or so, and 
the wire looked close to #24 or #26 
gauge. 

It would seem to me that even if the 
component values were way off, the 
thing should still oscillate somewhere: 
but it didn't. So I started to remove com¬ 
ponents from the receiver. Perhaps I’d 
gotten a bad NE602? A shorted IC 
socket perhaps? I replaced the coupling 
capacitor several times thinking it might 
be bad. I also changed the values of the 
coupling capacitor. After awhile, I just 
removed it altogether and let the output 
of the VFO dangle there with my fre¬ 
quency counter probe attached. 

Back using the cut-and-try method, I 
found (by changing out either C2 or C3 
or both to 330 pF) I had a working VFO. 
The frequency oscillated from 9.500 
MHz to 11.900 MHz. I could change the 
working frequency of the VFO slightly 
by spreading or compressing the turns 
on the toroid core. 

Even though the VFO was operating, 
it was not a working unit. No matter 
what I did, I could not get smooth linear 
tuning from the VFO’s main tuning ca¬ 
pacitor. I could tune all the way from 9 
MHz to over 12 MHz! This was all being 
done with a small 50 pF capacitor. The 
score for this evening: VFO four, Mike 

I also found out that if I changed the 
values of C2 and C3 up or down ever so 
slightly, the oscillator would stop. One 


would think the frequency would either 
be raised (by using smaller value ca¬ 
pacitors), or be lowered (by using larger 
capacitors). I found out that such is not 
the case with this circuit. 

One More Try 

Really drawing for straws, I decided 
that the main VFO capacitor must be 
way off its marked value. Nope, I don’t 
own (yet) a capacitance checker, so I 
started to pull out the rotor plates, one 
at a time. This would lower the overall 
capacitance of the tuning capacitor and 
thus give me more band spread. Maybe 
instead of 50 pF the capacitor was real¬ 
ly 500 pF. When I got down to the last 
rotor plates, that theory went out the 
window: I had a variable capacitor with 
one rotor plate and still the frequency 
went from 9.98 MHz to over 11 MHz. 

So I re-wound the toroid core by 
adding thicker wire and five fewer turns 
than I had before. I removed the small 
10 pF trimmer capacitor in parallel with 
the main tuning capacitor—perhaps too 
much capacitance was causing the 
problem with the band spread. Well, 
that idea was way off base too. I had a 
VFO all right, but still not where I want¬ 
ed it to oscillate. So, I tried padding 
down the tuned circuits by adding small 
capacitors in place of the trimmer. Using 
10 pF caps, I kept adding them to lower 
the frequency of the VFO. Now instead 
of running at 9 MHz something to over 
12 MHz something, I had it tuned be¬ 
tween 6.8 and 7.7 MHz. Could it be I 
had it beaten? Well, Kenwood has their 
DSP, Ten-Tec their QSK and Yaesu their 
CAT system. I just developed VBFC, 
that’s Variable Band Frequency Control. 
Yes Sir! All you have to do is start on 
the high end and turn her on. In no time 
you’ll cover the entire 40 meter band in 
50 Hz steps. 

I connected the VFO to the NE602 
and while I'm sitting here typing this. I’m 
listening to all of 40 meters all at the 
same time. Whoa! There goes CHU 
Canada. Sure wish they were on long 
enough so I could set the station clock. 
Perhaps during the next sweep I can set 
the clock. 

So there you have it, two weeks 
down the tubes working on a VFO. Final 
score: VFO eight, Mike three. But as 
Arnold Schwarzenegger likes to say, "I’ll 

Q 
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Rttyloop 


Marcl. Leavey, M.D., WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

Thanks To and From our 
Readers 

I will start off this month by recog¬ 
nizing an anniversary. This coiumn 
marks the start of the sixteenth year of 
"RTTY Loop." I don't know for sure, 
but I think this ranks up there with 
Wayne's "Never Say Die" coiumn for 
iongevity. Aii i can say about that is 
"thanks." Thanks to you. the reader- 
ship, for your support and ietters. 
Thanks to the crew at 73 for aii their 
support and encouragement. Thanks 
to my family, for their understanding of 
this crazy hobby. 

First of aii, some foiiow-up on the 
coiumn on America Oniine. When I 
checked, in iate Aprii 1992, the Ken¬ 
wood fiie shown is avaiiable. Just took 
in the amateur radio fiies for the IBM 
PC compatibles. Also. I continue to be 
happy to forward your name to the 
service for starter software. Users of 
Macintosh or Apple II systems, please 
so indicate. Users of PC compatibles 
will need an EGA screen or better, 
mouse, and hard drive. Lei me know 
the floppy disk size (5" or 3") you use. 

Now, a message from Terry Stader 
KA8SCP/1. the America Online Ham 
Shack Host He says, "It was nice to 
see the America Online’s MS-DOS 
Ham Lrbrary graphic in the March 
1992 issue of 73 Amateur Radio To¬ 
day I Thanks for picking us out of the 
rest (Delphi and CompuServe) as one 
of the best bets. I think that the ham 
shack area is on the move with more 
and more personable interaction with 
the users than all of the other services 
combined! Our libraries are growing 
every day! Recently, a quick survey 
showed that many of our hams are in¬ 
terested in RTTY. Many of them know 
nothing about it . . . other than it is a 
mode that Is available on the multi- 
mode TNCr 

Another member of America On¬ 
line, Willie WD9FHA, passes along “a 
short note to let you know how much I 
enjoy RTTY Loop.' I read it every 
month. I am not on RTTY or packet 
yet. I have a Kenwood 7400A for 2 
meters and a TS520S for HF. I am not 
sure the 520S would do very well on 
packet, but I may try 2 meters soon. I 
have a 286 clone so that will help." It’s 
good to hear from both of these folks, 
and it points out how broad-based am¬ 
ateur radio communication has be¬ 
come. On and off the radio, we do get 
around! 

Help Out a Hamsoft User 

Now, turning from some of the lat¬ 
est communication to an orphaned 
machine, I have a letter here from 
Charlie Anderson KG5SX, of Hatties¬ 
burg, Mississippi. Charlie wonders if 
we have addressed the Kantronics 
Hamsoft cartridge for a Texas Instru¬ 
ments n-99/4A computer. 

He relates, “I have used one of 
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these for several years now, and it 
performs well and fills my bill for RTTY 
operation as I use a Heath HW-101 for 
60 wpm RTTY and occasionally 100 
wpm. My old Heath would not have 
the fast turnaround time required for 
AMTOR, so I am content to stay in the 
slow lane. 

"Now I have a problem that I hope 
someone can help me with. It seems 
that I made a mistake in the shack one 
day and got 120 volts AC on the 
ground buss of my computer. Before 
the fuse blew the computer did, and 
took out part of the Hamsoft cartridge 
as well. The computer was easily 
enough replaced but I am having trou¬ 
ble locating another Hamsoft module. 
The cartridge may be OK, but (I am] 
not sure, as it locks up the computer 
when I try to use it. Sounds hopeless, 
but there is a chip in the cartridge that 
I do not have the number for. as the 
top of it is gone, and this chip appears 
to have taken the brunt of the shock. It 
is an SN74??? series chip. These are 
the only numbers readable on it and it 
is tied into the TMS9901 chip on the 
board. The ROM chip, which Is 
marked HN482764, appears OK visu¬ 
ally, but I know it may be permanently 
damaged. 

"I called Kantronics and they said 
that they had nothing left on this de¬ 
vice. No parts list. No schematic. They 
referred me to Centronics and I called 
them and got the same reply. I have 
tried to locate a used cartridge via the 
1-800 numbers, but have been unsuc¬ 
cessful so far. I really want to get this 
thing fixed or replaced, as It was on 
loan to me and I hale to tell my friend, 
'Sorry about that, ole buddy!’ I know It 
is a long shot, but hopefully the only 
thing wrong is the 14-pin DIP chip . . . 
and maybe the TMS9901, which I 
know where to locate. {Hopefully 
someone] can look inside (a Hamsoft 
cartridge] and tell me what the chip 
number in question is. Or perhaps 
there is someone out there who can 
clone me another ROM chip, as mine 
is QRT." 

Well, the reader base of this col¬ 
umn is one of the most complete in 
the RTTY universe, Charlie. So. If any¬ 
one has the information, please for¬ 
ward it here, or directly to Charlie. We 
all thank you! 

By the way. reversing the AC line 
hot and ground wires can be more 
than damaging to computers; it can kill 
you. If you touch a chassis that you 
think is grounded, but is really at full 
line potential, while touching a real 
ground, the result could be a real 
silent key. One simple device which 
can help is a $5.95 Grounded Outlet 
Analyze, available at your local Radio 
Shack (stock number 22-101). This 
handy little plug-in device has color- 
coded lamps to indicate whether or 
not the outlet is correctly wired. No, it 
may not be the equivalent of industrial 
testers costing hundreds of dollars, 
but it doesn't cost hundreds of dollars, 
either! 


Packet Without a TNC 

Interest in TNC-less packet is well 
articulated by many of you. with a 
common set of questions. David L. 
Ringo, M.D., N6UVF of Portoia Valley, 
California, is one such interested par¬ 
ty. Just finishing his psychiatry resi¬ 
dency, Dr. David finds interest and in¬ 
trigue in the different digital modes. 
The possibility of putting together a 
very compact laptop/2 meter HT pack¬ 
et system is very attractive, but a num¬ 
ber of questions come to mind. As I 
understand it. the BayCom and PMP 
[‘Poor Man's Packet .' August 1991, 
73] systems differ in that one uses the 
serial port and the other the printer 
port, so that one's modem would be 
incompatible with the other's software. 
What’s the real scoop on TNC-less 
systems? Are they as effective as a 
TNC, and if not, what exactly are the 
trade-offs? Are there significant differ¬ 
ences between the German and A & A 
BayCom modems? Do you have any 
recommendations as to suitable lap¬ 
tops? I would think that RFI from the 
computer would be a significant issue, 
but I haven’t seen anyone address 
that." 

Rrst of all, I agree that a serial and 
parallel data flow are incompatible. 
This is not to say it has not been done, 
just that 1 don’t think one modem will 
suffice for both systems. The TNC is, 
after all, a dedicated computer that 
performs all the functions necessary 
lor packet communication. Your per¬ 
sonal computer can do the same, but 
the overhead lor managing local oper¬ 


ations, video, disk access, printing, 
and the like, would all cut into packet 
time slices. I would say that for rou¬ 
tine. straightforward packet work, the 
TNC-less systems may well be all the 
typical amateur needs. For more de¬ 
manding work, to set up a digipeater 
or bulletin board, the efficiency of a 
dedicated TNC would be a require¬ 
ment. As to the differences between 
BayCom modems, I can’t say. I would 
invite users’ comments, though, on the 
various implementations, and will pass 
them along in future columns. 

Suitability of laptops hinges on sev¬ 
eral factors, but FCC Class B certifica¬ 
tion, attesting to the lower RFI levels 
for home computing, is an ABSO¬ 
LUTE! Other than that, the best bet 
would be to stick with one of the na¬ 
tional brands, and even with a local 
dealer who will allow you to return or 
exchange the machine if RFI is a 
problem. I don't yet own a laptop, or I 
would share my own experiences. 
Don't fret, though, my history of can¬ 
dor is that when I do pick up a new 
piece of hardware, I share the infor¬ 
mation with a few of my most trusted 
friends: YOU. 

Next month, more from here and 
there, you and me. The one story I 
won’t tell you is how a squirrel brought 
down my antenna (unless you really 
want to hear it). I contihue to look 
forward to your Input, both by mall 
and Email, via CompuServe (pph 
75036.2501). Delphi (username 
MarcWA3AJR) and America Online 
(screen name MarcWA3AJR). Q 


17th Annua/ Va. Beach 
HamFest / Computer Fa/Y^ 

ARRL Roanoke Division Convention 


9 &20, 1992 
Beach, VA 


✓ Major Commercial Exhibitors & Dealers 

✓ Amateur Exams & Upgrades 

✓ Special Guest - Gordon West, WB6NOA 

✓ DX Forums - Technical Forums 

✓ Major Computer Dealers 

✓ Excellent Food Service 

✓ Held at the Va. Beach Pavilion 

✓ Plenty of FREE Parking 
/ It’s still Vacation Time at the Beach! 

/ Lots of Nearby restaurants, museums, 

historic sites - Williamsburg, Busch 
Gardens, Norfolk Naval Base & more! 

General Admission - $5 Advance - $6 At The Door 
Tickets Good for Both Days! 



Sept ' 
Va. 



Tickels & General Info 
Manny Steiner, K4DOn 
3512 Olympia Lane 
Va. Beach. VA 23452 
(BOi: 340^105 


I Send SASE • Checks I 
Payabie toTRC, Ing | 


Exhibitor Info 
Lewis Steingold, W4BLO 
3449 Dickens Dnve 
Va. Beach. VA 23452 
[804)486-3800 


CIRCLE 278 ON READER SERVICE CARO 
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|B ■ Number 24 on your Feed! 

Hams with class 


Carole Perry WB2MGP 
Meaa Mentors, Inc. 

PO. Box 131646 

Slaten Island NY 10313-0006 

Invention Versus Innovation 

If, as a teacher, you were given the fol¬ 
lowing background information about one 
of your new students, what assumptions 
would you make about his abilities to be 
successful al anything? 

The doctor said he had brain lever al 
birth—having an extra large head. In tact, 
three brothers and sisters died al birth. 
Relatives and neighbors thought he was 
abnormal, but his mother said no. His 
teachers thought he was abnormal too, so 
his mother taught him at home. He was a 
firebug, setting a lire In the barn just to 
see what It would do. He had only three 
months of lonmal schooling.' 

As any good teacher cah tell you, it's 
not a good idea to make ahy assumptions 
about any child's ability to succeed until 
you've had a chance to work with the stu¬ 
dent yourself. The tact is that the young 
man described above is Thomas Edisoh! 

We who are teachers or instructors 
must be careful not to pre-judge anyone 
who sits before us. It is a truism of educa¬ 
tion that given the right ehvironmeht ahd 
motivation, everyone Is capable of doing at 
least a little better than his own expecta¬ 
tions. I've been working with young people 
lor almost 20 years, and I certainly believe 

Those ol us who are working hard lo 
promote growth and quality in amateur ra¬ 
dio know the value ol encouraging new¬ 
comers lo explore and experiment with dif¬ 
ferent modes ol communication. We who 
are in the classroom are in the position ol 
being mentors who can actually teach chil¬ 
dren nol to be afraid to take risks; not lo be 
afraid to ask questions and to be curious: 
and most importantly, nol lo be afraid to 
fail. 

While it Is true that we're nol all going 


to have a Thomas Edison in our classes, 
we are all at least going to have some 
youngsters with the potential lor being cre¬ 
ative and innovative. If only given the 
chance. When you lap into someone's ae- 
ative psyche and give them the tools they 
require to take a chance, you never know 
what great ideas, inventions or Innovations 
you may be setting into motion. 

The History of Invention and Innovation 

Firstly, the children should understand 
the difference between invention and inno¬ 
vation. An Invention is a brand-new and 
unique Idea or discovery. An Innovation is 
a concept that builds on a previous idea, 
invention or discovery, providing a new or 
perhaps improved solution. 

Many thousands of years ago our an¬ 
cestors found that daily living was a pretty 
rough experience. The caveman had only 
his hands to use for hunting, lishlng, and 
gathering plants and roots. He had to find 
creative ways to protect himself and his 
lamily from the elements (the weather and 
the wild animals). Early man was forced by 
circumstances to use his brain and his 
hahds to make things that would make his 
life easier and more pleasant. He invented 
tools lor fishing, hunting and building. Al 
first the tools were just sharpened stones. 
He soon discovered that fire was good for 
keeping warm and that water had many 
practical uses. The fur from wild animals 
proved to be valuable for warmth, so cloth¬ 
ing was invented. Most likely it was a 
rolling rock or a cross section of a tree 
trunk that began to slide and roll which 
gave someone the idea for a wheel. One 
Invention led to another. Many men think¬ 
ing and Inventing over a long period of 
time led to some of the inventions and in¬ 
novations we have come to rely on today. 

In prehistoric times there were no 
chairs. Our ancestors probably leaned 
against the cave wall or sal on a rock or a 
ledge. At some later date, the chair was in¬ 
vented. Since that lime, thousands ol dif- 



Photo A. Roger W2SLP testing circuit boards lor a digilai clock thermostat he 
invented. 
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lerent kinds ol chairs have been designed. 
Today there are all kinds of chairs: folding 
chairs, rocking chairs, lounge chairs, 
couches, beach chairs, elc.; all these dif¬ 
ferent kinds of chairs are innovations. 
They each meet a different need based on 
the original invention ol the chair. 

Teaching Techniques 

A good activity to use in the classroom 
is lo have students make a list of common¬ 
ly used devices. Then have a discussion 
about which category each item belongs 
in—invention or innovation. A good follow¬ 
up to this is to divide the class into groups 
and have them brainstorm about one par¬ 
ticular invention. It's sometimes helpful to 
have children work together In a group to 
get started vrith this kind of creative pro¬ 
cess. After they've researched all Ihe 
background on a particular Invention; like 
who the inventor was, why It was Invented, 
what needs it met. when it was invented, 
etc.; they can make a list of possible inno¬ 
vations for the future. Children tend to be 
less inhibited with the creative work when 
working as a team. Besides, working as a 
team member is an important skill to mas¬ 
ter. Many inventions and innovations that 
are made nowadays are made by employ¬ 
ees in large institutions who are part ot a 
research team. 

One year we turned an entire complex 
of rooms in our school into a living time 
line. Each room represented a different era 
of time in history. When a visitor walked in¬ 
to a particular room he was transported in¬ 
to a time warp. The children wore cos¬ 
tumes of the time, served food of that peri¬ 
od, and exhibited inventions ol that era. 
What a fabulous activity this can be in a 
school! There were so many subtle 
lessons learned—like the tact that there 
were certain periods of time that were 
more conducive to the spirit ol “invehtihg" 
than others. Why? The Time LIhe Fair last¬ 
ed only three days, but the preparatioh lor 
It took weeks, and the follow-up discus¬ 
sions and lessons went on all term. I 
strongly recommend that you include a liv¬ 
ing lime line activity in your curriculum. 

Another good activity to encourage cre¬ 
ative thinking is to have the youngsters 
keep a diary over a period ol time ol all the 
needs and problems that they encounter. 



Photo 8. This is the replica of the Ore 
alarm W2SLP invented as a young 


Most inventions and innovations come 
about from a need or a necessity lor 
change. Let each child pick a need or 
problem and lead a brainstorming session 
to see what kinds ol solutions the rest ol 
the class can come up with. You will be 
amazed at how productive these sessions 
can be. I even tape-record some ol the 
more sophisticated topics so Ihe children 
can refer back to the things that were dis¬ 
cussed. 

I'm a strong believer in bringing In ex¬ 
perts who are good speakers to meet with 
Ihe children in person. Alter you've laid 
the groundwork lor Ihe class's involve¬ 
ment with their own inventions, you might 
want lo invite a patent attorney to visit 








COMET PRESTIGE 

l Kt. Gold Center Conductor i r 



Modern, High-Performance Stations use 
Antennas, Duplexers, Triplexers and Accessories! 


_ 2x4 Series _ 

Best Sellers 


NEW B Series _ 

Black Anodized 



446M™7.2dB 
Vs wave X 3 
Max Power; 200 watts 


CA-2X4MB 
Gain S Wave: 
146MHz 4.SIIB 
r/awave 


146MHz ..... 

Va wave X 3 
446HHz11.9llB 
Va wave x 8 
Max Power: 200 watts 
Length: 17’8" 
Connector: 

UHF (SO-239) 


5/8 wave X 3 5/8 wave X 2 

Max Power: 120 watts Max Power. 120 watts 
Length: 5' length: 3’2" 

Connector: Connector: 

UHF (PL-259) UHF (PL-259) 


1275 N. Grove Street, Anaheim. CA 92806 
/ (714)630-4541 .(800)962-2611 
CALL FOH COMPLETE CATALOG OR NEAREST DEALER 


Max Power: 
ISO watts FM 


CA-2X4SR 
Gain & Wave: 
146HHZ 3.8dB 


150 watts FM 

Connector: 
UHF (PL-259) 


Max Power: 50 watts 

Connector: 

UHF (PL-259), OR 
NMO (B-20 NMO) 


146MHz OdB 
446MHz 2.15dB 


Length: lO” 
Connector: 

UHF (PL-259), OR 
NMO (B-10 NMO) 


2IVI-70cm DUPLEXERS CF-416A: All UHF Conns w/Leads 
Power: 146Mflz800W CF-4 60K: All UHF Conns w/o Leads 
446MHz 500W CF-41601: Ditto, but 440 Input 
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73 INTERNATIONAL 


Arnie Johnson NIBAC 
43 Old Homestead Hwy. 

N. Swanzey NH 03431 

Notes from FN42 

/ have just come home from a very 
satisfying experience, seeing 38 non¬ 
hams show up for a meeting that was 
the start of a Novice.'Technician class in 
Keene, New Hampshire. It was wonder¬ 
ful to see people of all ages, from the 
young to the more mature (we're never 
old. are we), male and female. My sons 
might have used the expression 'AWE¬ 
SOME-' 

There were also more than 10 li¬ 
censed hams at the meeting, all willing 
to take time away from their families and 
friends to help in any way that they 
could to give a boost to the ham popula¬ 
tion in the Keene area. The syllabus has 
been laid out and many hams will take 
part in the leaching, not just one or two. 

Something else that is very important 
is the location, the place where all the 
training will lake place. One of the local 
hams is a member of the Army Reserve 
and he asked the powers that be if we 
could use the facilities of the local re¬ 
serve unit for the ham training. We re¬ 
ceived approval from the local comman¬ 
der and things started happening. 

How many of you have done the 
same thing in your area? How many of 
you have given something back to the 
hobby you love? How many of you have 
become an “eimef to another person, a 
prospective ham? How many of you 
have read the Silent Key column in your 
favorite ham magazine or newsletter, 
shook your head, but have done nothing 
to replace the lost one with at least one 
more? 

If your answer or answers to the pre¬ 
vious questions lead in the direction of 
“Let someone else do it," or "/ can't do 
it," you are now part of a very common 
problem: apathy—lack of feeling, emo¬ 
tion. excitement: indifference [courtesy 


0/Webster's Dictionary]. How about be¬ 
coming a part of the solution to the de¬ 
creasing ham population by getting in¬ 
volved locally in starting ham classes, 
either in the evenings at some conve¬ 
nient location or at some of your local 
schools? Many teachers.'hams are do¬ 
ing it in schools in a very big way and 
doing it very well. It is a natural thing to 
do. We in the United States have been 
advised that our education system is 
sadly lacking in mathematics and sci¬ 
ence, and that we are last or atrrmst last 
in that knowledge worldwide. Ham radio 
involves much more than just chatting 
on the radio waves. It includes many 
things: science, math, language, etc. 
What belter way to hep our young peo¬ 
ple learn than to get involved with them! 
Maybe we will learn something from 
them also. Let us ALL become part of 
the solution to the problem! 

Hopefully all of you are now aware of 
the movement of the 73 offices back in¬ 
to Peterborough, New Hampshire. 
There is a new address and also new 
phone and FAX numbers. I'm sure that 
if you have sent something to the Han¬ 
cock address it will make it to the new 
‘digs." 

As I am finishing this column I am in 
a hurry because I still have to pack my 
station wagon with all of the "treasures" 
that I am taking to the Deerfield 
Hossiraders Ham Fleamarket. The usu¬ 
al starling lime is 4 p.m. on Friday, and 
the event usually ends about the same 
lime on Saturday. As of 8 a.m. this Fri¬ 
day morning there are already people 
willing to pay a premium amount to en¬ 
ter the fairgrounds lo get a good loca¬ 
tion. This is out in the open, under the 
trees. There are buildings available but 
usually only the dealers will rent space 
in them to set up their wares. I guess it 
is what you call a "happening "." 

Hopefully, many of you around the 
world have the same chance to attend 
such a happening. It is always great fun 


lo see people that you haven’t seen 
since the last one or meet a person lor 
the first lime that you have been talking 
to on the air for many years. 

Maybe you will be an elmer lo some 
new ham and help that person in choos¬ 
ing a first rig. Do you remember your 
excitement with your first rig? I certainly 
do. and it is now lime lor all of us lo see 
the del'ighi in others' eyes as they carry 
It (drag it?) back lo their car. As I men¬ 
tioned before, become part of the solu¬ 
tion lo the dwindling numbers of hams 
in the world, GET INVOLVED!—Arnie 
N1BAC 

Roundup 

Netherlands Just received is the first 
edition ol 'On Target.' a free publication 
designed lo inform listeners about what 
is happening lo Ihe English language 
programs from Radio Netherlands. This 
newsletter is sent twice a year to listen¬ 
ers who have registered on the mailing 
list Radio Netherlands is making a lot of 
changes to Ihe format of its transmis¬ 
sions. bringing the presentation in line 
with a new style for Ihe 1990s. 

If you wish to receive this free publi¬ 
cation send your name and address to; 
"On Target." Radio Netherlands. P.O. 
Box 222. 1200 JG Hilversum. The 
Netherlands; FAX: +31 35 724 352. If 
you have signal reports you wish to 
send, address them to Monitoring Panel 
OTR. Radio Netherlands Frequency 
and Monitoring Department, at the 
same address. 

Scotland From John "Paddy" McGill 
GM3MTH: The Scottish Tourist Board 
(Radio Amateur) Expedition Group 
event lor July is GB2SMC at the Scot¬ 
tish Museum of Communication, 
Bo'ness, July 18/19. [Check Ihe May is¬ 
sue for frequencies and limes.—Arnie] 

United Slates/Nepal Information re¬ 
ceived on ihe packet system from Bob 
K1RB, 16 April 92, 0100Z: “Gary Olson 
KA9RLJ has confirmed that Father Mar¬ 
shall 0. Moran 9N1MM passed away 
early today, al a hospital in Katmandu, 
Nepal. The sad news followed word that 
Father Moran was hospitalized by what 
was believed lo be congestive heart fail¬ 
ure several days ago. Father Moran 



was often on the '256' net until recently. 
A member ol the Jesuit order. Father 
Moran had friends all over the globe. 
From his station in Nepal he communi¬ 
cated with amateur radio stations world¬ 
wide. He made many trips to the United 
States, attending numerous amateur ra¬ 
dio gatherings." [Father Moran will be 
sadly missed by all hams around Ihe 
wodd—Arnie] 

United Slates/Ukraine From Mark 
Olesnicky N2DQS: On September 2, 
1991,1 made contact with a strange call- 
sign in what was at that time still part ol 
Ihe Soviet Union. The callsign was 
RY75BL 

I inquired of the station, and found out 
that this was a Special Event Station in 
the Ukraine commemorating the 75th an¬ 
niversary of battles between the Ukraini¬ 
an Sitch Army and the Tsarist Imperial 
Armies held at the site of this station atop 
the hill Lyson near ihe dly of Berezhany 
in Ihe Ukraine (Zone 16, Oblast 076). 

Although they spoke English well. I 
switched to the Ukrainian tongue and 
had a wonderful QSO with the organizers 
of this Radioexpedition lo the hill Lyson. 
It was organized by the Club Station 
UB4BYU, a group of young students at 
the local technical school. The club trains 
and inspires youngsters in the art of am¬ 
ateur radio and invites other groups such 
as Scouts, known as "PLAST” in the 
Ukraine, to participate. They slept in 
tents, ate food supplied by a field 
kitchen, and transmitted from 
transceivers powered by batteries or 
generators. This Field Day atmosphere 
inspired great camaraderie and a sense 
of pride and accomplishment for this 
group of young Ukrainians. As you may 
recall, the Ukraine had just announced 
its independence a short time before. 

As one of the leaders, Ihor Hrycyszyn 
UB5BBN explained to me that the em¬ 
phasis of this expedition to Lyson was on 
youth, their pride ol national origin, and 
the hope of being recognized by their in¬ 
ternational peers. From August 30 lo 
September 4, 1991, they had 4,500 
QSOs with 92 countries. 

To confirm and commemorate this 
QSO and event I received a beautiful 
diploma and several QSL cards, as well 
as personal letters and copies ol news¬ 
paper articles describing the event. 

Today I received a letter from Ihor 
UB5BBN informing me that Special 
Event Station US76BL will be on the air 
from 00O0UTC on August 28 through 
2359 UTC September 2, 1992. The call 
stands for Ukraine Sovereign 76 
Berezhany Lyson. The number 76 is lor 
Oblast 076. 

The organizers ol this Special Event 
Station request that I notify anyone who 
could make it a resounding success. Op¬ 
eration will be on all bands and will in¬ 
clude CW. SSB, RTTY, and SSTV. To re¬ 
ceive a QSL and certificate ol the event 
(Diploma), one must complete a suc¬ 
cessful QSO with US76BL and send a 
QSL card along with 5 IRCs to: Ukraine, 
283150, Berezhany, Temopilska Obi., p/s 
12 UB4BYU. [Mark T Olesnicky, M.D., 
N2DQS, 9 Driftway, Florham Park. NJ 
07932:] Q 



Number 26 on 

Barter w buy 


Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest to try 
and dump it, but you know you'il get a far more reaiistic price if you have it out where 100.000 
active ham potentiai buyers can see it than the few hundred local hams who come by a flea 
market table. Check your attic, garage, ceiiar and cioset shelves and get cash for your ham 
and computer gear before it's too old to sell. You know you're not going to use it again, so why 
leave it for your widow to throw out? That stuff isn’t getting any younger! 

The 73 Flea Market. Barter 'n' Buy, coats you peanuts (almost)—comes to 35 cents a word 
for individual (noncommercial) ads and SI.00 a word for commercial ads. Don't plan on felling 
a long story. Use abbreviations, cram it in. But be honest. There are plenty of hams who love to 
fix things, so if it doesn’t work, say so. 

Make your list, count the words, including your call, address and phone number. Include a 
check or your credit card number and expiration. If you’re placing a commercial ad, include an 
additional phone number, separate from your ad. 

This is a monthly magazine, not a daily newspaper, so figure a couple months before the 
action starts; then be prepared. If you get too many calls, you priced it low. If you don't gel 
many calls, too high. 

So get busy. Blow the dust off, check everything out, make sure it still works right and 
maybe you can help make a ham sure it still works right and maybe you can help make a ham 
newcomer or retired old timer happy with that rig you're not using now. Or yrau might gel busy 
on your computer and put together a list of small gear/parts to send to those interested? 

Send your ads and payment to the Barter 'n' Buy, Sue Colbert, 70 Rt. 202N. Peterborough 
NH 03458 and get set for the phone calls. 


Deadline for the August classifieds is June 11,1992. 

HAM RADIO REPAIR CENTER, quality 
workmanship. Solid state or tube, all makes 
and models. Also repair HF amplifiers. A-Z 
Electronic Repair, 3638 East, Indian School 
Rd., Phoenix AZ 85018, (602) 956-3024. 

BNB220 

FINALLY HEAR those unreadable signals 
buried in noise, heterodynes, tuner uppers. 
The REVOLUTIONARY new JPS audio filter 
NIR-10, digital signal processing, simple 
hook up, deep discounted S379.00 delivered! 
Authorized dealer: Davis RF Co., P.O. Box 
230-S, Carlisle MA 01741. 24-HR. Orders: 
(800) 484-4002, code 1356. BNB254 

HENRY RADIO 3K CLASSIC AMPLIFIER 
3.5 through 30 MHz. Amplifier is in showroom 
condition only 1 year old! A!! reasonable of¬ 
fers considered. Original cost $2,700, If pur¬ 
chased must pick up yourself. Call Paul at 
(401)272-4916. BNB433 

QSL CARDS- Look good with top quality 
printing. Choose standard designs or fully 
customized cards. Request free brochure, 
samples (stamps appreciated) from Chester 
QSLs, 310 Commercial, Dept. A, Emporia KS 
66801, FAX (316) 342-4705, BNB434 

REVOLUTIONARY HYBRID AERIAL WIRE: 
168-strand copper “FLEX-WEAVE” Tm, #14, 
strong. Ultra Flexible, ties in knots, non¬ 
stretch, won't rust/kink like copper weld, 
$36.95 first 275' (minimum), $.13/ft. there¬ 
after, includes shipping! Catalog $1.00. 
DAVIS RF Co., P.O. Box 230-S, Carlisle MA 
01741. (800) 484-4002, code 1356. 

BNB557 

COAX, GROUND RADIAL WIRE, lowest 
cost, top quality, MilSpec RG-213, $.38/ft.; 
RG-8X, $.19; RG-58, $.18; LOW LOSS 
Belden equiv. RG-9913, $.39; any lengths. 
Radial wire #16, $39.50/1000 ft. includes 
shipping! Immediate shipment. Catalog, 
$1.00. DAVIS RF Co., P.O. Box 230-S, 
Carlisle MA 01741. (800) 484-4002, code 
1356. BNB562 

COMPLETE RF LABORATORY: HP-8407A 
110Mhz Network Analyzer W/8412A display, 
cost $11,600 in 1983, mint $795. HP-8601 A 
Sweep Generator, cost $4,000, now $550. 
HP-141T Spectrum Analyzer w/8553B, 
8552B, $2,095. HP-4815A Vector Impedance 
Meter, calibrated w/lab certificate, $995. HP- 
8405A Vector Voltmeter, 1-lOOOMhz, w/cer- 
lificate, $650. HP-8551 B Spectrum Analyzer, 
.01-12Ghz, $650. HP-5328A Communica- 
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tions Counter, 512Mhz, ROM, sophisticated 
features, $550. Tektronix 7904 complete 
500Mhz scope system, $1,395. All working 
w/manuals. More lab equipment and much 
more low cost equipment on GIANT SALE 
LIST, LSASE please. Joseph Cohen, 200 
Woodside, Winthrop MA 02152. (617) 846- 
6312. BNB563 

RIG REPAIR by 20-year ham. Fast, reason¬ 
able. Skip Withrow, 5404 S. Walden Street, 
Aurora CO 80015. (303) 693-0997. 

BNB702 

IBM PC VIDEO DIGITIZER 640 BY 480 
RESOLUTION. 256 gray levels. $89.98. De¬ 
mo disk, $3. Information, $1. Colorburst, Box 
3091, Nashua NH 03061. BNB703 

ROSS' $$$$ NEW July (ONLY): KEN¬ 
WOOD TS-140S $779.90, PB-2 $36,00, R- 
5000 $819.90, ICOM 735 $848.00, 471H 
$849.99, AG-35 $59.99. 04AT $269.99, 
YAESU FT-212RH $317.90, FT-709R 
$279.99, FT-470 $388.00, ALLIANCE HD-73 
$152,90, U-105 $51.90. ALL LIMITED TIME 
OFFER CALL OR SEND 2 STAMPS FOR 
MORE SPECIALS. LOOKING FOR SOME¬ 
THING NOT LISTED OR HARD TO FIND 
CALL OR WRITE. Over 9,000 ham-related 
items in stock for immediate shipment. Men¬ 
tion ad. Prices cash, F.O.B. Preston. 
HOURS TUESDAY-FRIDAY 9:00 TO 6:00, 
9:00-2:00 P.M. MONDAYS, CLOSED SAT¬ 
URDAY & SUNDAY. ROSS DISTRIBUTING 
COMPANY, 78 SOUTH STATE, PRESTON 
ID 83263. (208) 852-0830. BNB707 

SEIZED GOODS, radios, stereos, comput¬ 
ers, and more by FBI, IRS, DEA Available in 
your area now. Call (800) 338-3388 Ext. C- 
6223. BNB711 

GIANT SOLAR PANELS $44.00 EA! Excel¬ 
lent Prices/Solar Equipment/Accessories. 
Free Informalion/Send Stamped Envelope, 
Catalog $3.00, To: Pak Rat Electronics, P.O. 
Box 690073, Houston TX 77269. (713) 893- 
0313. BNB715 

SIMPLEX REPEATERS $149.00! We manu¬ 
facture them ourselves. Pak Rat Electronics. 
(713)893-0313, BNB716 

ELECTRON TUBES: All types and sizes. 
Transmitting, receiving, microwave... Large 
inventory = same day shipping. Daily Elec¬ 
tronics, P.O. Box 5029, Compton CA 90224. 
(800) 346-6667 or (213) 774-1255. 

BNB719 

WE HAVE IT! AEA, Astron, Butternut, Calk 
1992 


book. Comet, Diamond, Hustler, Kantronics, 
Larsen Antennas, MFJ, Radio Shack, Smi¬ 
ley, antennas, Ten-Tec, Valor antennas, and 
more. Small town service with discount 
prices. Dandys, 120 N. Washington, Welling¬ 
ton KS 67152. (316)326-6314, BNB722 

MINIATURE POLICE RADAR TRANSMIT¬ 
TER one mile range, $41 assembled, $31,00 
kit, (219) 489-1711. P.O. Box 80096, Fort 
Wayne IN 46898. BNB725 

BUILD YOUR OWN WIRE ANTENNAS, 
parts, GROUND RADIAL WIRE, open-wire 
feedlines, copper-weld, insulators, coax. 
Dacron rope, baluns, etc., LOWEST 
PRICES. Catalog, $1.00, DAVIS RF Co., 
P.O. Box 230-S, Carlisle MA 01741. (800) 
484-4002, code 1356. BNB726 

HAM RADIO REPAIR Experienced, reliable 
service. Robert Hall Electronics, 1660 McK¬ 
ee Rd., Suite A, San Jose CA 95116. (408) 
729-8200. BNB751 

DIGITAL AUTOMATIC DISPLAYS. Ken¬ 
wood, Yaesu, Collins, Drake, Alias, etc. No 
bandswitching. Business, $ .52 SASE. Spec¬ 
ify radio. GRAND, P.O.B 3377, Biaine WA 
98230. Phone/FAX: (604) 530-4551. 

BNB758 

WANTED: HAM EQUIPMENT AND OTHER 
PROPERTY. The Radio Club Of Junior High 
School 22 NYC, Inc., Is a nonprofit organiza¬ 
tion, granted 501(C)(3) status by the IRS, In¬ 
corporated with the goal of using the theme 
of Ham Radio to further and enhance the ed¬ 
ucation of young people nationwide. Your 
property donation or financial support would 
be greatly appreciated and acknowledged 
with a receipt for your lax deductible contri¬ 
bution. Please look over whatever unwanted 
equipment you may have, and call us. We 
will pick up or arrange shipping. You will re¬ 
ceive the lax deduclion, but most important, 
the privilege of knowing that your gift reaily 
made a difference in the education and up¬ 
bringing of a child. You are invited to check 
into the WB2JKJ *22 Crew" CLASSROOM 
NET, 7 AM EST on 7.238 MHz or on 21.395 
throughout the day. Hope to meet all of our 
friends at the Huntsville Alabama Hamfest in 
August. We will be presenting a forum on 
EDUCOM. Write us at: The RC of JHS 22 
NYC, INC., P.O. Box 1052, New York NY 
10002. Round the clock HOTLINES: Voice 
(516) 674-4072, FAX (516) 674-9600. 

BNB762 

ELIMINATE MULTIPLE NOISE TONES in 
your receiver audio output. The revolutionary 
new JPS noise filter, model #NF-60, Digital 
Signal Processing simple hook up. Unlike 
other Notch Filters, notches out multiple 
varying tones. Deep Discounted: $139.50 
delivered continental U.S.! (Elsewhere 
$150.00 plus shipping.) Authorized JPS 
dealer: Davis RF Co., P.O. Box 230-S, 
Carlisle MA01741.24-HR orders; (800) 484- 
4002, code 1356 BNB763 

SOLAR POWERED HAMS! The Sunswitch 
is a charge controller to protect your batter¬ 
ies from over charge. Power MOSFETs are 
used, no relays! Assembled tuned and test¬ 
ed $39.95 plus $2.50 shipping. Sunlight En¬ 
ergy Systems, 2225 Mayflower NW, Massil¬ 
lon OH 44647. BNB774 

NEON CALL SIGNS Your call letters illumi¬ 
nated in neon. Several custom styles and 
colors to choose from. For more info cali. 
UGHTWRITERS NEON (708) 441-9115 or 
write 911 Green Bay Road, Winnetka iL 
60093-9022. BNB775 

LAMBDA AMATEUR RADIO CLUB 
International amateur radio club for gay and 


lesbian hams. On-air skeds, monthiy nevrsiet- 
ter, and annuai gathering at Dayton. (215) 
978-LARC. P.O. Box 24810, Phiiadelphia PA 
19130. BNB812 

73 MAGAZINE INDEX 1960-1990. Book $15 
or software $20. The world's largest (60,000 
reference) amateur radio index 1909-1990. 
Software $85. QST, CO, HR, or RADCOM in¬ 
dices $10-$20. Write: DIDAH Publishing, 
P.O.B. 7368, Nashua NH 03060-7368. (603) 
878-3628. BNB813 

FREE SHAREWARE AND HAM CATALOG 

for IBM or CoCo. Morse code computer inter¬ 
faces, $49.95. Dynamic Electronics, Box 896, 
Hartselle AL 35640.205-773-2758. BNB815 

DIGITAL SWRandPOWER METER, Assem¬ 
ble, Kit, or Plans, with Alarm and Set 
PoinIs.FREE information. RUPP ELEC¬ 
TRONICS,5403 Westbreeze, Fort Wayne IN 
46804.291-432-3049. BNB831 

TELEX HY-GAINAnlenna's, Rotors and Re¬ 
placement rotor parts, Cushcraft, Barker and 
Williamson, Periphex batteries, ARRL Books, 
Pyramid power supplies, GRE scanner ampli¬ 
fiers and converters. Surplus Tubes. Atkinson 
& Smith, 17 Lewis SI. Eatontown NJ 07724. 
(800) 542-2247. BNB835 

FCC COMMERCIAL UCENSE PREPARA¬ 
TION RADIOTELEPHONE-RADIOTELE¬ 
GRAPH. Latest home study fast easy audio 
video. FREE details WPT Publications 1-800- 
800-7588. BNB840 

PRINTED CIRCUIT BOARDS-elched, drilled, 
tin-plated. Single sided $1.25/sq. inch. No 
setup charge. Send negative or artwork 
($10.00 for negative). We can generate art¬ 
work from your schematic. CHELCO ELEC¬ 
TRONICS, 61 Water St. Mayville NY 147571- 
800-388-8521. BNB842 

INEXPENSIVE HAM RADIO EQUIPMENT. 
Send postage stamp for list. Jim Brady 
WA4DSO, 3037 Audrey Dr., Gastonia NC 
28054. BNB890 

MORSE CODE MUSIC? Yes it’s true! Now 
the Morse code alphabet can be learned and 
enjoyed while doing aerobics, jogging, driv¬ 
ing, or dancing, Order“RHYTHM OF THE 
CODE” cassette single hit today! Send $5,9E 
(plus $2 S&H) to "Kawa Productions," P.O, 
Box 319, Dept. St., Weymouth MA 02188, 
For information send SASE. BNB899 

AMATEUR RADIO REPAIR!! All makes 8 
models, any age. $20.00 per hour-maximum 
labor per unit, $80.00. TELO (Dan), 1302 S 
Uplands Dr., Camano Island WA 98292 
(206) 387-3558. BNB900 

COLLEGE $$$$$ for ALMOST ANYONE 
CALL for your FREE copy of “10 Ways Tc 
Stretch Your Scholarship Chances" 1-800- 
524-4916. (73 DE NX7T). BNB901 

U.S. REPEATER MAPBOOK-A must for the 
mobile operator. Covers 28-1200 Mhz, in 
eludes all 50 States, with maps. $9.95 -i 
$2.50 s/h. DOYLE COMMUNICATIONS-BB 
Route 8 Box 18, Lake Pleasant NY 12108. 

BNB902 

HEATHKIT NOSTALGIA-Relive the history o 
the company which developed and manufac 
tured the popular electronic kits. Pictures ane 
stories of and by the people who were in 
volved. 120-r- pages. Send $9.95 (WA resi 
dents add sales tax) to Heath Nostalgia 
4320-196th S.W., Suite B-111, Lynnwood W 
98036. BNB903 

COMMUNICATIONS AT ITS BEST! AR 
900/950 $239.00, AR-1000XC $399.00, AR 
2500 $469.00, AR-3000 $969.00, Lowes 







Shipping Visa/MC/AMEX. Turbo Electron¬ 
ics. P.O. Box 8034. Hicksville NY 11802. 
Inquiries: 516-938-1946/orders 1-800-33- 
TIIRBO. BNB905 

USED EPROMSIll CLEANED AND 
ERASED 27C128-1. S2.75; 27C256-2. 
S3.50; 27512-2. S5.00; 27C010-2. S8.00. 
Satisfaction guaranteediii Minimum S5.00 or¬ 
der. Eproms. Dept. ST. PO Box 1931, Salem 
NH 03079 or call (603) 898-2908. BNB906 

PILL BOTTLE ANTENNA TUNERI Really 
worksll Plans-S3. DWM ENTERPRISES, 
1709 N. West, #103. Jackson Ml 49202. 

BNB907 

XBEAM CALCULATIONS PROGRAM. 
SASE for information to M.L COTE. 745 
NYE CIRCLE, HONOLULU HI 96818. 


EASYTERM, a user-friendiy, full featured 
communications program for the AEA 
PK232MBX and Kenwood digital radios. For 
more information on this S29.95 program, 
call 1-800-336-7796 or write to: EASYTERM, 
% M.V. Henley's Inc., P.O. Box 2154, Edgar- 
town MA 02539-2154. BNB909 

BATTERY PACK REBUILDING: SEND 
YOUR PACK / FAST SERVICE, ICOM; 
BP2/BP3/BP22 SI 8.95, BP5/BP8/BP23 
$24.95. BP24/BP70 $26.95, BP7 S29.95, 
KENWOOD PB21 S14.95, PB21H/PB6 

S19.95. PB2S/26 S22.95. PB2/KNB3 S29.95. 


YAESU: FNB10/17 S22.95. FNB3/4/4A 

534.95. UNIDEN APX650 S29.95, APX1200 
S39.95; HEATH110 S26.95. "NEW PACKS': 
ICOM BP8(800 mAh) S39.95. (1000) S49.95. 
(1200) S54.95. BP83 S29.95, BP84 $4295. 
YAESU: FNB2(500) S19.95, (600) S23.95, 
FNB10S (1000) S42.95, FNB12S(600) 

546.95. FNB17(600) $31.95. FNB4SU750) 

$44.95. SANTEC: 142/1200 $22.95. 'U-DO- 
IT INSERTS" ICOM: BP3/BP22 $14.95, BP5 
$20.95, BP8 $19.95. KENWOOD: PB21HC4 
$14.95, PB25/26 $17.95. TEMPO/S $20.95. 
YAESU: FNB10 $14.95, FNB4/4A $26.95. 
AZDEN/300 $14.95. FREE CATALOG. $4.00 
Shipping/order, PA-k6%, VISA-M/C -fSS.OO, 
CUNARD, R.D. 6 BOX 104, Bedford PA 
15522. (814) 623-7000. BNB913 

WANTED: BUY & SELL All types of Elec¬ 
tron Tubes. Call loll free 1 (800) 421-9397 or 
1 (612) 429-9397. C & N Electronics. Harold 
Bramstedt. 6104 Egg Lake Road. Hugo MN 
55038. BNB915 


$16.95J$.29 stamp gets unusual software 
catalog of Utilities. Games. Adult and British 
Disks. Home-Spun Software, Box 1064-BB, 
EsteroFL 33928. BNB917 

WAYNE’S WRONGI CoCo lives! Wanted: 
Tandy color computer Junk! One person's 
trash-80 is another’s treasure! KA1UVE 
Chas. Scanlon, 2 Eagle Ln., Simsbury CT 
06070-1703, (203) 657-8373. BNB961 
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electronics, computers, cars, boats, office 
equipment etc. For a listing of addresses and 
telephone numbers of Federal and State 
Agencies send $3 to Dave Gauthier, 20 Ben- 
n^ StreeL North Providence R! 02904. 


WANTED-Dtake-R4C-Digital with Sherwoor 
Mods and C.W. filters or a good C.W. Rcvr 
Bill WA2VLE (516)281-6498 Eves, E.S.T. 


FDR SALE: Alpha 86 $2,200, Hammerlund 
HXL1 $300, TS440S $900, Uniden 7000 
$150, veil $100, HIL, N5AX. (619) 253- 


WANTED: Facsimile transceiver AN/TXC-1 
or similar Ig. drum type FAX machine. Ecola. 
P.O.B. 3284. San Bernardino CA 92413. 


PRINTED CURCUrr BDARDS for projects 
in 73. Ham Radio, OST. ARRL Handbook. 
List SASE. FAR Circuits, 18N640 field CL. 


AZDEN SERVICE by former factory techni¬ 
cian. Southern Technologies Amateur Radio, 
Inc., 10715SW 190St. #9, Miami FL33157. 
(305)238-3327. BNB979 

CDMMDODRE 64 REPAIR Fast turn 
around. Southern Technologies Amateur Ra¬ 
dio. 10715 SW 190th Street #9. Miami FL 
33157. (305) 238-3327. BNB982 


tailed plans, theory, parts list. Instructions, 
and troubleshooters newsletter. 20 pages. 
$13.95 postpaid. OCTE-D, Box 276, Alburg 
VT 05440. BNB985 

MIAMI SCANNER ACTIDN IS HDT. Hear 
the cops and more. One call does it all. (305) 
460-3374. BNB986 

HDBBY/BRDADCASTING/HAM/CD/SURV 
EILLANCE transmitters, amplifiers, cable 
TV, science, bugs, other great projects! For 
catalog, calt/write (916) 534-0417. PANAXIS, 
Box 130-S9, Paradise CA 95967. BNB991 

AMATEUR RADID REPAIR: FCC licensed. 
17 years experience, lab quality NBS trace¬ 
able test equipment, reasonable rates, G.B. 


fEALER DIRECTORY 


VIDEDCIPHER/SATELUTE/SCANNER/CA- 
BLE/AMATEUR/CELLUUR. Repair Manu¬ 
als. Modifcatlon Books & Software. Catalog- 
$3.00. TELECDDE P.O. Box 6426-RF. Yuma 
AZ 85366-6426. BNB994 

ROTOR PARTS ROTOR service, ROTOR 
accessories: Brak-D-Lays, Quik-Connects. 
Pre-Set mods. NEW models for sale. Free 
catalog. C.A.T.S., 7368 SR 105. Pemberville 
OH 43450. BNB996 

SURPLUS. HUGE QUANTITIES. LOWEST 
PRICES In Americal Dealers wanted. Cata¬ 
logs. $3. Surplus Traders, Box 276A. Alburg 
VT 05440. BNB997 

FOR SALE: Clegg Mark 3 2m FM. worksig 
but NMR $75. Klaus Spies POB 48185. Niles 
IL 60648-0185. 


New Castle 

Factory authorized dealerl Yaesu, 
ICOM, Kenwood, Ten-Tec, AEA, 
Kantronics, DRSI Mfg., Amerltron, 
Cushcraft, HyGaIn, Hell Sound, Stan¬ 
dard Amateur Radio, MFJ, Hustler, Dia¬ 
mond, Butternut, Astron, Larsen, and 
much more. DELAWARE AMATEUR 
SUPPLY, 71 Meadow Road, New Cas¬ 
tle DE 19720. (302) 328-7728. 


Shortwave and Ham Radio Dealer. l 
1/2 miles from Garden State Parkway. 
Authorized Dealers for AEA, Kenwood, 
Japan Radio Company, ICOM, Yaesu, 
etc. Ham Sales, Lee WK2T. GILFER 
SHORTWAVE, 52 Park Ave., Park 
Ridge NJ 07656. (201) 391-7887. 


Manhattan 

Manhattan’s largest and only ham and 
business Radio Store. Featuring MO- 
TOROU, ICOM, KENWOOD, YAESU, 
UNIDEN BENDIX-KING, ASTRON, 
AEA. SONY, PANASONIC, MFJ, CCTV 
CAMERAS AND MONITORS, BIRD 
WATTMETERS. OPTOELECTRONICS 
FREQUENCY COUNTERS, AOR 
SCANNERS, JRC Receivers. Kantron- 


accessorles. Repair lab on premises. 
Open 7 days M—F. 9—6 p.m.; Sal. & 
Sun., 10—5 p.m. We ship Worldwide. 
For specific information call or write: 
BARRY ELECTRONICS, 512 Broad¬ 
way, New York NY 10012. (212) 925- 
7000. FAX (212) 925-7001. 


Columbus 

Central Ohio’s full-line authorized dealer 
for Kenwood, ICOM. Yaesu, Alinco. 
Japan Radio. Standard. AEA. 
Cushcraft, Hustler, Diamond and MFJ. 
New and used equipment on display 
and operational in our new 10,000 sq. ft. 
facility. Large SWL Department, too. 
UNIVERSAL RADIO, 6830 Americana 
Pkwy., Reynoldsburg (Columbus) OH 
43068. (614) 866-4267. 


Authorized factory sales and service. 
KENWOOD, ICOM, YAESU, featuring 
AMERITRON, B&W, MFJ, HYGAIN, 
KLM, CUSHCRAFT. HUSTLER. 
KANTRONICS, AEA, VIBROPLEX. 
HEIU CALLBOOK, ARRL Publications, 
and much more. HAMTRONtCS, INC., 
4033 Brownsville Road, Trevose PA 
19047. (215) 357-1400. FAX (215) 
355—8958. Sales Order 1-800-426- 
2820. Circle Reader Service 298 for 


Eavesdrop on PCs! 



Sold for educational purposes only 
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Random OUTPUT Propagation 


The ARRL and Fred Maia W5YI have, 
lor reasons we will try to fathom, decided 
to fix something that isn't broken-Novice 
licensing. This is business as usual for the 
ARRL in their goal of total dictatorship 

ised in order to garner his support lor this 
absolutely unnecessary and regressive 

Tens of thousands of hams, including 
yours truly, were introduced to amateur 
radio through the current form of Novice 


David Cassidy N1GPH 

perpetrated by duly authorized VEs.) 

If no problem exists, then it follows that 
the ARRL and W5YI must have some oth¬ 
er motive behind this nonsense. I haven't 
a clue why W5YI would support this pro¬ 
posal, unless it's part of some deal that is 
yet to be disclosed between Maia and the 
ARRL, I admit that this is pure speculation 
on my part, but I can think of no other 
reason why an otherwise intelligent guy 
like Fred Maia would back such an idiotic 
proposal. 

The ARRL's motives are more appar¬ 
ent. They are the same motives that guid¬ 
ed the ARRL when they wanted to control 
all licensing by being the only authorized 
VEC (luckily, the FCC kept that Irom hap- 


JimGrayWIXU 
210 East Chateau Circle 
PaysonAZ85541 


22nd and 25th.. . leading to Fair or 
Good-to-FaIr conditions. You can ex¬ 
pect considerable short-skip opportu¬ 
nities during the daytime hours on 
bands between 20 and 10 meters. OX 
this month will experience the usual 
summertime slump, although me 
OX bands will be open during i 
daylight hours, and usually un- 


Jim Gray WIXU 


much as half an hour or so. with almost 
instantaneous lade-out. 

Watch the charts for the best times, 
bands and directions for your DX ef¬ 
forts, and also look for WWV reports on 
current conditions and trends at 18 
minutes after any hour, July should be 
a Good month in General-as summer¬ 
time conditions go-but of course can't 
be compared with spring and fall condi¬ 
tions. Enjoy this generally quiet and 
uneventful month lor portable and mo- 
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Letters 


few articles I tossed It aside and 
scanned the assortment of magazines 
for one that might be of interest to me. 
Then, on the last shelf near the floor, my 
eyes found a Godsend: 73 Amateur Ra¬ 
dio Today. 

Before anyone could bat an eye, I 
had snatched the magazine from its 
resting place and was soaking in every 
last bit of knowledge from all 88 informa¬ 
tive. interesting and inspiring pages. As I 
gleaned insight from your magazine, the 
babbling baby throwing books, the gig¬ 
gling girls running down the aisles, and 
the beautiful babe sitting across from me 
all laded out of my mind, making way for 
the most important input before my 

A librarian later told me that someone 
donates an issue of this magazine to Ihe 
library every month. Thanks!" to whoev¬ 
er donates 73 Magazine to that small li¬ 
brary in Duncan, Oklahoma. And an es¬ 
pecially big thanks to Wayne Green and 
his team for creating such an outstand¬ 
ing magazine. 

I am no longer a ham wanna-be; now 


Bob Shafer K4IPH, Vandergrift PA I 
am writing to sel you straight (excuse 
the pun) on your so-called facts. Believe 
what you may about homosexuality but 
it is not genetic nor is it incurable. Your 
problem stems from your tongue-in- 
cheek attitude toward God, our Creator. 
This letter Is to let you In on some Good 
News. Jesus Christ Is GOD, the Son of 
the Father. All things were made through 
Him, and without Him nothing was made 


so doing God was, in Christ, reconciling 
the world to Himself, imputing our tres¬ 
passes to us. Jesus became our ransom 
to purchase us from the domination and 
penalty of sin. After He died on the cross 
He was buried. On the third day He rose 


From the Hamshack 


racists, etc. God will forgive you for this 
sin and all others because He paid for it 
at the Cross of Calvary. The sin of ho¬ 
mosexuality and lifestyle is a choice, not 
an act of nature (God, if you like), be- 

sponsibility for his own actions, if you 
doubt what i say, just read what God 
says about this matter in the book of Ro¬ 
mans 1:18-32. God does not hate homo- 


ting punishment simply by b( 
message in your heart, 
is the Good News I would 11 


which He died. But you seem to want to 
put homosexuals in a minon'ty status, of 
which they are NOT; this is wrong. It 
sounds as If you have been brain¬ 
washed by the liberal press and militant 
homosexual groups. Well, Wayne, I fig¬ 
ure this letter will cause you to seethe in 
hatred for my Lord and Saviour even 
more, but the Scriptures say; "For the 
message of the cross is foolishness to 
those who are perishing, but to us who 
are being saved it is the power of God." 
(1 Corinth. 1:18) I will pray that the Lord 
grant you mercy and open your now- 
closed eyes to the TRUTH. (THE LORD 
JESUS CHRIST)!!!!!!! 


Seethe in hatred? No, not at all. I en¬ 
joyed your letter So you think that be¬ 
cause I have a different set of beliefs 
that I have been brainwashed by militant 
homosexual groups? Au contraire mon 
ami—my brainwashing was for cleans¬ 
ing purposes, to wash away Ihe barriers 
of ignorance, religious and political dog¬ 
ma—to enable me to have an open 
enough mind to read more than one 
book—to read what thousands of intelli¬ 
gent people have written—and to try to 
make sense of all this information epis¬ 
temologically. 

The liberal press is frustrated with me 
since I appear to them to be a staunch 
conservative. Militant homosexuals are 
frustrated with me because they don't 
want to believe that their behavior is ge¬ 
netically controlled. We all like to think 
we have free wills. Indeed, many people 
actually beBeve this. 

Of course it was only about a hun¬ 
dred years ago that scientists called 
anyone crazy who believed that meteors 
were real. Plate tectonics is even newer, 
as are relativity, quantum and chaos the¬ 
ories. Yet each of these have changed 
our understanding ol the world—and 
each is understandable, if one makes 
the effort, utile ol value ts available with¬ 
out effort, I hope you'll agree. 

You didn't say which of the organized 
commercial religions you are selling, but 
you certainly are a truly inspired sales¬ 
man. One thing puzzled me Bob—since 


to tell mo not to believe anything 
ote? That was the message you 
.. Cheers, Wayne 


importance of advertising such as this. 

There is an old saying. Time is the 
best teacher, but leaves no students!" 
This was again evidenced in your fine 
editorial (Worrywart at Dayton) in the 
March 1992 issue. Actually it is more 
than a time to WORRY, it is a time to 
PANIC! Where are the skilled artisans of 
the electronic age. the deep resource of 
trained technicians who have more than 
computer buzzwords as a vocabulary? 
Your concern is well founded and I hope 
your voice of vision is not relegated to a 
faini whining in the dark wilderness. Our 
situation of technical jobs and skills has 
reached critical mass. Our "amateur ra¬ 
dio fraternity" can help to focus on the 
national problems. 

Having just returned from a business 
trip to the Tokyo area, I found all the 
more truth to your editorial. For those fa¬ 
miliar, the “Electronic Experimenters 
section" ol Tokyo is centered around Ak- 
ihabara near the downtown area. In 
America, the whole area might be con¬ 
demned as being an eyesore or flretrap. 
But, Its tiny booths and display areas 
abound with ihe latest electronic devices 
as well as a wide variety of modern elec¬ 
tronic parts and hardware. Not surplus 
military such as we used to find in cities 
like Dayton, New York, Chicago, etc. I 
am sure these areas in America helped 
spawn many new-wave electronic cor¬ 
porations. With the parts displayed to¬ 
day in Japan one can build prototypes of 


spawn many new-wave electronic cor¬ 
porations. With the parts displayed to¬ 
day in Japan one can build prototypes of 
a most modern type. And I am sure new 
Industries are bulll upon some of these 
experimental offerings. 

What am I getting at? That we have 
losi much of the Infrastructure of parts 
availability to actually engineer, to pro¬ 
duce a quality product in the manner 
which helped found several of our major 
industries. It is the grass-roots effort of 
thousands of talented electronic afi¬ 
cionados that can build an industry— 
and the computer people in America 
know what many of these industries are. 

Now Akihabara and Kanda areas of 
Tokyo were not always electronic cen- 


trees, Aki ha bara (red leaf flat fields). 
What a major transformation! And it is 
one we must also accomplish if we are 
to effectively provide high-tech jobs for 
those who want them. No, we should not 
only WANT them, we NEED them. It 
may be that we need editorials such as 
yours to wake up the sleeping giant of 
apathy which resides in too many ol us. 


Jonathon Grimes KB4UHK, Kingsport 
TN I am a Tech-Plus licensee and have 
been licensed since I was 13. in 1988. 
Wayne, I would like to thank you and the 
staff for making a progressive, well-writ¬ 
ten magazine that is ready to go through 


exciting. (The same goes lor Radio 
Fun—I subscribe.) I have been QRT for 
about three years until I gol to read your 
magazine for the first time. What a 
change from OST and CO! Your writers 
are encouraging and educating Ihe 
readers from learning Morse to using 
spread spectrum, while the other maga¬ 
zines are still using three or more pages 
for Straight Key Night. Well fine, let ’em 
all live in the 19th century and leave the 
new scene alone. By being a mob of 
crotchety old geezers the old crowd has 
not succeeded in maintaining a country 
club atmosphere on our frequencies. In¬ 
stead, they have alienated themselves 
from Ihe new influx of hams and their 


Tom Rice WB6BYH, Livermore CA 
Wayne, in your June 1992 editorial you 
mentioned how the infamous Doyle Let¬ 
ters revealed that Ihe ARRL president 
was paid by Hallicrafters to gain space 
in OST. 

This tickles me, but for another rea¬ 
son. I have always wanted to know how 
It was that the Republic Studios had all 
that neat Hallicrafters stuff on display in 
their serials. 

We’re both old enough to remember 
the Saturday afternoon movies; for me. 
the serials were the big draw and proba¬ 
bly responsible for making me the lech- 
no-nerd I am. I've now bought most ol 
my old favorites on tape and, regressing 
a bit, still get a kick out of reliving those 
wonderful afternoons. 

Anyway, I see all these neat old ra¬ 
dios. In the earlier years, they were as¬ 
sorted brands; the Abbotts, the Bretings 
and so forth. But after 1940 or so, 
they're all Hallicrafters: S-20R, SX-24, 
SX-28, HT-9, etc. 


on to Hallicrafters radios lor so mar 
years? They were always the currei 
models lor the year the film was mad 

Why were there never any othi 
makes? (One exception was the Natio 
al NC-240 seen in the spy movie “Tt 
House on 92nd Street," but that wasn’t 
Republic film. 

This might make a joyful piece for 7 


League history; I really enjoyed your 
dad’s early flying tales. Since we hams 
are mostly a bunch of old farts, a little 
nostalgia might just be in order. You’ll 


(I still have my old Sky Buddy fror 
1940. Should I build a QSL-40 to go wit 
it? I’ve got Ihe 6L6 and 40 meter xtals.) 


movies from Producer's Releasing Cor¬ 
poration? PRCs were always el cheapo. 
I remember their using an S40 as a 
transceiver—switching the standby 
switch to pretend to transmit. 

I'll bet there's someone out there who 
could do a great article on the old B’s 
and the Hallicrafters radios in them . . . 
Wayne Q 
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Inner City Hams 

One thing you can bet on, none of 
those rioters you saw burning and 
iooting the inner city businesses were 
hams. The rioters were, for the most 
part, gangs on a rampage. So how 
come we have such persistent pover¬ 
ty? Why are our cities infested with in- 
creasingiy large gangs? Well, before 
we can do anything about all this we 
have to understand what’s gone 
wrong. If you don't know what’s bro¬ 
ken, you sure aren’t likely to fix it. 
Alas, I see no hint that our politicians 
have a clue as to what’s gone wrong. 

Yes, there are lots of symptoms— 
any illness has symptoms. And until 
fairly recently all doctors could really 
do was treat symptoms and wait for 
the patient to cure or kill himself. So 
we are dwelling on the symptoms of 
poverty, while ignoring the cause. 
We’re trying to cope with lousy, over¬ 
priced housing, welfare, drugs, crime, 
school dropouts, pimps, the homeless, 
street gangs, organized crime, 
pornography, and so on. 

For the last few months I’ve been 
doing a bunch of research on our edu¬ 
cational system. Oh, we know it’s 
failed us in comparison with the edu¬ 
cational systems of all other devel¬ 
oped countries. We've seen one re¬ 
port after another citing our American 
educational shortcomings. As a mem¬ 
ber of the New Hampshire Economic 
Development Commission Education¬ 
al Subcommittee and the New Hamp¬ 
shire High Tech Council’s Educational 
Subcommittee, I’ve been listening to 
and talking with a wide range of edu¬ 
cators. Further, I’ve also been doing 
my homework, reading the latest 
books on what's gone wrong with our 
system, plus some very good ideas on 
what to do about it. 

The more I’ve read and heard, the 
more convinced I am that the root 
cause of poverty in America is the di¬ 
rect result of our crummy educational 
system. It isn't the blacks. It isn't the 
Hispanics. It isn’t drugs. It isn't lazi¬ 
ness. It isn’t even our incredibly awful 
welfare system. It’s our totally out-of- 
date educational system which has 
generated this incredible and expen¬ 
sive, embarrassing mess. It’s also got 
a lot to do with so few kids being inter¬ 
ested in technical hobbies such as 
amateur radio—so we have a vested 
interest in educational reform. 


Number 2 on your Feedback card 


Actually, reform is too modest a 
term for what's needed. We have to 
completely reinvent education, not just 
make some changes. Alas, we also 
need to reinvent our political system 
too. I think we can almost agree that 
it’s failed us. It was this failure which 
opened the door for even worse politi¬ 
cal systems such as fascism, social¬ 
ism and communism. Most of us are 
gradually becoming aware of how bad 
the mess in Washington is—and we 
have no reason to hope that it’s much 
better with our state governments. 

Well, let’s look at what we can do to 
clean up the educational mess first 
and then, if we have any survivors, we 
can tackle our governmental messes. 
If we can turn around education in 
America, we’ll be the strongest coun¬ 
try in the world in technology, electron¬ 
ics, money and power. If we don’t, 
we’re heading down the road of poor 
old Britain—previously known as 
Great Britain. Their educational sys¬ 
tem, while slightly different from ours. 

The world, and our schools, moved 
from the agricultural age to the indus¬ 
trial age. Now it’s in the information 
age. Our schools managed the 
change from agriculture to industry, 
going from about 75 days a year to 
180. The problem is that they haven’t 
been able to come to grips with the in¬ 
formation age. And this is going to 
take a lot more than adding a few 
courses fo the curriculum. It’s also go¬ 
ing to have to fit in with the changes in 
family life which felevision, divorce 
and working parents have brought 
about. The family life of 50 years ago 
is almost complefely gone. Children 
aren’t being educated during their first 
few years at home by their mothers 
any longer, they’re parked in day-care 
centers, hypnotized by "Sesame 
Street.” 

When you consider that it’s during 
the first few years that children's 
brains develop and that without good 
stimulation the neuron circuits don’t 
develop well—a growth process that 
once missed can’t be repaired later— 
you start getting a hint as to why so 
many of today’s children can’t read, 
can't even speak very well, have short 
attention spans, and are unmotivated. 
And of course, all this is made even 
worse in the ghettos, where there are 


so many fatherless homes and 80% of 
the children are illegitimate. 

Adding to that incredibly bad start, 
which permanently brain-damages 
children, we then subject them to a 
government-run educational system 
which is largely irrelevant to their lives. 
We don’t teach them about how to 
work with others, how to select a 
mate, or the things they will need to 
know to work as carpenters, plumbers, 
electricians, salespersons, telemar- 

During year two, when they are 
learning to talk, are we teaching them 
American English, or ghetto argot? 
Yes, English is “whitey talk,” but it’s al¬ 
so a key to making success possible 
in this country. By the time they’re 
starting in kindergarten their speech 
patterns are so permanently built into 
their brains that it takes an enormous 
amount of work to overcome them. 
Just as it’s easy to teach young chil¬ 
dren to speak many languages, all 
without any accent, if we bypass the 
growth period when their minds are 
building the needed neuron circuits for 
speech, they’ll never have them. We 
can teach them a foreign language 
when they are in high school, but it’s 
ten thousand times more difficult and 
they’ll never be able to speak without 
an accent. Well, the same goes for the 
black argot and Hispanic Spanish. 

The black community also is screw¬ 
ing up their kids by emphasizing the 
wrong role models. Blacks tend to look 
up to athletes, the clergy, entertainers, 
drug dealers and pimps. This certainly 
doesn’t encourage kids to think in 
terms of working or being an en¬ 
trepreneur. This is one reason why the 
Koreans have been able to be so suc¬ 
cessful setting up their stores in black 
neighborhoods. 

By first depriving blacks of the abili¬ 
ty to speak American English, and an 
interest in learning or working, and 
then dumping them into schools which 
try to get them to memorize facts 
about history, geography, literature, 
and math—things they’ll never need, 
we’re dooming them to poverty. They 
must, by law, go to the public school 
they’re assigned. Doesn’t this whole 
program qualify as cruel and unusual 
punishment? Is it any wonder we have 
so few black hams managing to sur¬ 
vive this educational holocaust? 


The more I read about our educa¬ 
tional system, the more inclined I am 
to agree with the few brave educators 
who are crying for radical changes. 
They claim that with a better start dur¬ 
ing the first through fifth years, kids 
could learn to read and write in a year 
or two and be able (and motivated) to 
pursue their own educations from then 
on. Understandably, many teachers 
and teacher unions are ready to fight 
to the death to preserve the present 

Kids work better in teams, with 
coaches instead of teachers. It’s 
called cooperative education and it’s 
worked miracles where it’s been tried. 
But the most important change need¬ 
ed is in day care, where kids need to 
be exposed to the stimuli their brains 
need to help them develop during their 
early years. A public investment in 
better preschool education will repay 
its cost a thousand times over in lower 
crime rates, a gradual reduction in sin¬ 
gle parent families, a better educated 
work force, and a higher standard of 
living for everyone. We have no need 
for poverty. It benefits no one. It is 
possible for everyone to make more 
money. 

With better preschool education, 
and with a school system which is rel¬ 
evant to life for kids—a non-compulso- 
ry system—we can turn this inner city 
mess around. It’s time to stop blaming 
the street gangs for crime, drugs, 
burning and looting, and fix the situa¬ 
tion which has resulted in this disaster. 

A Street Gang Solution 

So what oan we do with the mess 
we have right now, with tens of thou¬ 
sands of uneducated blacks and His¬ 
panics in street gangs? It’s too late to 
read and speak English, so are they a 
completely lost cause? They need to 
be encouraged to learn skills so they 
can work in trades. If we had prisons 
which really reformed people instead 
of merely making them better educat¬ 
ed criminals, prison might be a good 
solution. That would help break the 
lousy role model patterns being hand¬ 
ed down from generation to genera- 

But prison not only doesn’t reform, 
it also costs like crazy. Prison costs 
are higher than health costs and are 
rising even faster. But suppose we 
could both turn prisons into education¬ 
al centers to teach skills and lower 
their costs by 90-110%? Think that 
might work? With prisons costing 
around $25,000 a year per prisoner, 
it’s no wonder so many petty criminals 
are being released by our hopelessly 
overcrowded system. And that hard¬ 
ened criminals are being paroled ear¬ 
ly- 

If we can both reduce prison costs 
and turn them into re-education cen¬ 
ters, we’ll be on our way toward solv¬ 
ing a good deal of our crime and inner 
city gang problems. But how can we 
go about teaching skills and changing 
Continued on page 78 
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Voice of America 
Club Gets K3V0A 
Callsign _ 

The FCC assignment of a specific callsign to 
an amateur radio club made up of employees 
of another government agency is raising a lot 
of eyebrows in ham circles. 

In an unprecedented move, the FCC has issued 
a license modification to the Voice of America Am¬ 
ateur Radio Club to change its amateur radio call- 
sign from K3EKA to the more recognizable call- 
sign K3VOA. 

For more than 10 years the club has made sev¬ 
eral informal inquiries in an effort to secure a 
“VOA-suffix” callsign. In every case the FCC cited 
the request was specifically prohibited by the regu¬ 
lations. Rule 97.17(f) states: “A callsign will be 
systematically assigned to each station. FCC will 
issue public announcements detailing the policies 
and procedures of the callsign assignment system. 
The FCC will not grant any request for a specific 
callsign." 

During VGA's 50th anniversary in February, the 
new USIA Director of the Bureau of Broadcasting 
(which includes VGA), Chase Untermeyer, ex¬ 
pressed a desire to visit the VGA ARC ham shack. 
Club president, Al Brown WA3FVZ, felt that this 
would be a perfect opportunity to ask Mr. Unter¬ 
meyer to intervene on the club’s behalf and ask 
the FCC chairman to grant an exception. Mr. Un¬ 
termeyer agreed and asked Al Brown to draft a let¬ 
ter for him to sign, which was sent to Alfred Sikes, 
chairman of the FCC, in March. 

In his reply, Mr. Sikes states that considering 
the importance of the 50th anniversary of the 
Voice of America and that other governments 
around the world have issued VGA-suffix callsigns, 
"I have asked .. that Rule 97.17(f) be waived and 
that the VGA headquarters amateur radio station 
be issued a 'VGA-suffix' callsign." 

The license of the new callsign K3VGA was 
mailed from the FCC office in Gettysburg, Penn¬ 
sylvania, on May 7th. 

To our knowledge, this is the first time since the 
adoption of FCC Rule 97.17(f) that a waiver has 
been granted. The rule really dates back to the 
early 1970s when it was fairly common for the 
FCC leadership to reward distinguished amateurs 
and notable organizations with preferential call let¬ 
ters at no cost. TNX W5YI Report, Volume 14, Is¬ 
sue #11, June 1, 1992. 


Has UPS Given Up 
on 220?! 


It appears as If United Parcel Service has 
changed Its mind about developing an all-AC- 
SSB voice and data network In the newly real¬ 
located 220-222 MHz band. Gn May 14, the Tulsa 
World (Gklahoma) newspaper reported that UPS 
had entered into an agreement with GTE, McCall, 
Pac-Tel and Southwestern Bell to use cellular tele¬ 
phone frequencies for data communications be¬ 
tween its five thousand trucks and their offices. 

A United Parcel spokesman was quoted as say¬ 


ing: “We have the fleet. We have worldwide com¬ 
puter communications. And now. we link It all to¬ 
gether as the first cellular data network.” 

Amateur radio operators In the Tulsa area and 
elsewhere are now wondering If this means that 
United Parcel Service has abandoned its well-pub¬ 
licized plans to use the lower two megahertz of the 
former 220-225 MHz amateur band for their corpo¬ 
rate wide communications network. TNX Mike 
Reynolds W0KIE and Westiink Report, Number 
627, June 15, 1992. 


VECs Hold Annual 
Conference on 
Ham Testing 


Volunteer Examiner Coordinators represent¬ 
ing more than 98% of all amateur radio opera¬ 
tor license examinations conducted in the am¬ 
ateur service met on June 11 and 12 in Gettys¬ 
burg, Pennsylvania, at their annual conference. 
Several FCC officials and 12 out of 18 VECs were 
present at the meeting. 

In his opening remarks. Personal Radio Branch 
Chief John B. Johnston congratulated the VEC 
System for efficiently coordinating 41.000 exam 
sessions, examining 477.000 applicants and ad¬ 
ministering 777.000 test elements in its nine years 
of operation since 1984. "That is a record for 
which you should be very proud.” 

Johnston, and later Private Radio Bureau Chief 
Ralph Haller, both licensed amateurs, covered 
many items of general interest to the ham commu¬ 
nity. Johnston pointed out that the Technician class 
has become the entry level of choice. He also told 
attendees that: “In spite of the additional work 
you've been doing, you have been able to actually 
improve on quality. The defective applications 
(0.4%) were the best ever. You are doing a good 
job. And this is very important because an error on 
an application hurts everyone. There are labor 
costs to correct that error. Labor that should be 
spent on providing a faster speed-of-service must 
be diverted to obtaining the correct information for 
that defective application. It delays the processing 
of all licenses... and it delays the newcomer from 
getting on the air.” 

Johnston also noted that: “Your system is far 
superior to the previous [FCC] system. There are 
many more locations where examinations are ad¬ 
ministered. ... Your system is superior in terms of 
the days of the week exams are administered. Ex¬ 
ams can be taken on the weekends and in the 
evenings. Your VEs solved the problem of limited 
opportunity. 

There is a big improvement in the questions. 
We were never able to keep the written exams 
current with the rules or with your state-of-the-art. 
We never were able to provide enough different 
code tests. Cur exams were always compromised 
the very first time they were used.” 

Johnston also discussed the Technician Plus 
data base, rulemaking and the question pools, vol¬ 
untary and involuntary retesting, and handicapped 
code credit. 


Number 3 on your Feedback card 


Ralph Haller said that the FCC is looking into a 
program of “auto grant” 24-hour licensing 
turnaround through electronic filing. The goal is 
paperless communications with Gettysburg. The 
requirement that the FCC actually see a written 
signature on the Form 610 application will be elim¬ 
inated under a new amendment to FCC Authoriza¬ 
tion legislation now in process. Actual signatures 
would be kept with the VEC." 

Haller also said there would be a proceeding is¬ 
sued shortly that would relax the “no business” 
communications rule. TNX W5YI Report, Volume 
14, #12, June 15. 1992. 


Revised Form 610 
Amateur Application 
Issued _ 

The FCC’s Forms Distribution Center has re¬ 
ceived a large shipment of revised “Application for 
Amateur Radio Station/Cperator License.” Form 
610. It carries an issue date of March 1992 al¬ 
though it has just recently been received at the 
forms warehouse. 

The form is now being printed on goldenrod 
rather than buff colored paper. It is the first revision 
in more than two years and carries an expiration 
date of February 28,1995. It is six pages long due 
to four pages of instructions. Here are some of the 
changes: 

(1.) The new form now includes the Physician’s 
Certification of Disability and Patient's Release 
needed for handicapped 13/20 wpm telegra¬ 
phy exemption. It is no ionger necessary to 
submit another form with the application to ob¬ 
tain a handicapped telegraphy exemption. VEs 
are instructed to write in the letter “H” in the 
Administering VEs Report in Item C under Ele¬ 
ment 1C. 

(2.) Applicants are now required to initial all re¬ 
quests for a callsign change. (Section I, Line 
2E.) 

(3.) Section I, Line 6 (Date of Birth) now has hy¬ 
phens (rather than slant bars) to eliminate the 
possibility that the slant bar might be mistaken 
for the figure “1.” Instructions now require that 
two figures be placed in each of the month, 
day and year spaces. For May 1,1947, write in 
05-01-47 (not 5-1-47). 

These forms are available from the FCC’s 
Forms Distribution Center by leaving a message 
on the phone (202/632-FDRM). TNX W5YI Re¬ 
port, Volume 14, Issue #11, June 1, 1992. 


TNX... 


... to all our contributors! You can reach us by 
phone at (603) 924—0058, or by mail at 73 Maga¬ 
zine, Route 202 North, Peterborough NH 03458. Dr 
get in touch with us on CompuServe ppn 
70310,775; MCI Mail “WGEPUB”; or the 73 BBS at 
(603) 924—9343 (300—2400 bps), 8 data bits, no 
parity, one stop bit. News items that don't make it in¬ 
to 73 are often put in our other monthly publication. 
Radio Fun. You can also send news items by FAX at 
(603) 924—9327. 
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The Viewport VGA""" 
Color SSTV System 

At last—a versatile slow-scan TV program and interface for the IBM PC. 

byJ. R. Montalbano KA2PYJ 


A ROBOT compaiible color SSTV 
system for the IBM PC has been 
long awaited. The lack of affordable 
display controller boards capable of 
displaying more than 16 colors has 
made such a system unfeasible. This 
situation is changing as the cost of dis¬ 
play controllers capable of displaying 
more than 32 thousand colors is drop¬ 
ping below SI60. At the 1992 Dayton 
HamVention, I demonstrated an IBM 
compatible SSTV system which can 
send and receive air-worthy SSTV 
pictures using an inexpensive hard¬ 
ware interface and a computer 
equipped with one of these standard 
displays. To date, over 100 hams are 
enjoying SSTV using a system I call 
Viewport VGA. This article describes 
the hardware and software of that sys¬ 
tem. 



Photo A. The ViewPori VGA interface allows you to receive and 
transmit color SSTV with an IBM PC or compatible. 


Hardware Requirements 

The hardware interface is a modi¬ 
fied version of John Langner’s 
(WB20SZ) interface to the Atari ST 
(75 Magazine, December 1989 and 
January 1990). That board was de¬ 
signed to connect to a high-speed seri¬ 
al port on the Atari computer. The PC 
does not have a fast enough serial in¬ 
terface, so I modified the board to 
connect to the PC’s printer port. Fig¬ 
ure 1 shows the station configuration 
for the system. 

The software has been tested on 
systems ranging from a 4.77 MHz XT 
to a 33 MHz 386. The hardware inter¬ 
faces to LPTI at address S378 or 
LPT2 and address S278. You will 
need at least 640K of memory. This 
system requires a VGA board that can 
display 256 colors at 320 x 200 reso¬ 
lution. The software also supports the 
latest HiColor™ VGA display 
adapters. These are capable of dis¬ 
playing 32.768 colors on your VGA 
screen. The results arc excellent. 

Compatibility With Existing SST\' 
Modes 

Many new slow-scan television 
formats have been introduced since 
the early days of eight-second B/W 
transmission. Each has its own advan¬ 
tage in terms of resolution, transmis¬ 
sion time and noise immunity. The 
mode names usually identify their in¬ 
ventors. followed by a reference to the 
8 73 Amateur Radio Today • August, 




Photo B. The SSTV interface hoard. 
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transmission speed in seconds (e.g. 
ROBOT 72 or AVT 94). A computer- 
based system such as this offers the po¬ 
tential for compatibility with all of the 
modes since the format decoding is 
done in software. At the time of this 
w'riting. the software supports the most 
popular ROBOT modes (see Table 1). 
You will be able to receive about 80% 
of the pictures transmitted on the popu¬ 
lar SSTV operating frequencies. A ver¬ 
sion to support the European B/W and 
Wraase modes is being tested and will 
be available soon. Other modes may be 
added in the future. 

Slow-Scan Demodulator 

The demodulator is similar to the 
one presented in “Color Computer 
SSTV,” by K6AEP and WB8DQT, in 
the November and December 1984 is¬ 
sues of 75 Magazine. The demodulator 
converts the FM-modulated slow-scan 
audio signal into an amplitude-modu¬ 
lated video signal. This AM video sig¬ 
nal is converted to digital format by an 
A/D converter where it can be read by 
the PC through a printer port. The com¬ 
puter interprets the digital signals from 
the A/D to produce the correct display 
on the computer monitor. 

The slow-scan audio signal is first 
amplitude-limited by Ulb. The square 
wave output of Ulb drives two band¬ 
pass filters built around Ula and U2b. 
One of these (U2b) has a center fre¬ 
quency of about 1200 Hz and the other 
(Ula) has a center frequency of about 
2300 Hz. When the outputs from these 
filters are rectified and summed out of 
phase by U2A, the result is an ampli¬ 
tude-modulated audio signal. The band¬ 
pass filters built around U3a, U3b and 
U4b pass only the video components 
below 950 Hz. RO and RV set the off¬ 
set and gain of U4 to produce a zero 
volt DC at TP-3 with 1200 Hz input 
frequency and 5 volts DC with a 2300 
Hz input signal. 

Figure 2 shows the waveform pre¬ 
sent at TP-3 when a five-step gray¬ 
scale signal is input to the demodulator. 
The clock input of the A/D (U12) is 
strobed at a rate controlled by the soft¬ 
ware. Each time U12 is strobed, an 8- 
bit word is output at D0-D7, which rep¬ 
resents the amplitude of the waveform 
at TP-3 at that instant. U12 outputs 
Hexidecimal SOO for 1200 Hz (sync), 











Figure 2. Waveform at TP-3 with grayscale 
input. 


S46 for 1500 Hz (black) and SFF for 2300 Hz 
(white). Video levels between black and white 
are represented by 8-bit values between $46 and 
SFF. Ull multiplexes the 8-bit output of the 
A/D into two 4-bit nibbles so that this data can 
be input to the four status input bits available on 
any standard Centronics printer interface. 

Slow-Scan Modulator 

The modulator is a modem digital design that 
never requires adjustment. The time base for the 
circuit is a 4 MHz crystal (XI). U5 and U6 are a 
dividc-by-n counter which is programmable by 
the PC through bits PD0-PD7 on the printer in¬ 
terface. U7. U8 and R42-R44 produce a sine 
wave output whose frequency is 250,000/(256- 
n), where “n” is the 8-bit value presented on 
PD0-PD7 by the computer. 

When both PD6 and PD7 arc high. K1 opens 
and the interface is in the receive mode. When 
either RD6 or RD7 are low, relay K1 energizes 
to key the rig and to connect the modulator out¬ 
put to the rig’s audio input. 

The circuit built around U13 prevents the in¬ 
terface from entering the transmit mode when 
the PC initializes the printer port during power 
up. The QD output is cleared at power up, or 
when the interface is in the receive mode. The 
software strobes U13-4 eight times to enable the 
transmit mode. 

Construction 

Several point-to-point and wire-wrapped pro¬ 
totypes have been built successfully. Alternate¬ 
ly, a PC board and/or a complete kit of parts is 
available from A & A Engineering (2521 W. 
LaPalma, Unit K, Anaheim CA 92801; (714) 
952-2114. see the Parts List for details). A 25- 
pin D-SUB connector is used for the interface- 
to-printer port connection. A microphone con¬ 
nector is used to connect audio and PTT to your 
rig. In addition a +/-12-volt 100 mA and a 5- 
volt 300 mA power supply are required. 

Alignment 

Connect the interface to your computer’s 
printer port. You must change the LPT: parame¬ 
ter in SSTV.CFG to LPT:2 if you connect the 
interface to LPT2. Connect the modulator’s tape 
output to the demodulator input with a Jumper 
wire. Select the Loopback function from the 
SETUP menu (see Photo G). This causes the 
modulator to produce a sequence of 1200 Hz, 
1500 Hz. 1900 Hz and 2300 Hz tones. The pro¬ 
gram reads the resulting values from the A/D 
converter and displays them graphically. Adjust 
RO and RV until the indicators line up with the 


corresponding arrow heads. The indica¬ 
tors for the sync and white levels should 
just reach theO and 255 arrows. If you go 
beyond those points, you may not be 
able to set the 1500 and 1900 Hz levels 
correctly. Press the space bar to momen¬ 
tarily pause the program. The values dis¬ 
played on the right side of the screen 
should be within +/- 4 of 0 70, 164 and 
255. 

[NOTE: Those of you fortunate 
enough to have 486 machines will need 
to switch them out of the turbo mode 
when rtmning the loopback program.} 

Operation 

The user interface is quite simple 
since it was designed for single 
keystroke operations. There are four Photo C. An actual received image using the View- 
menus in the current software (Photos Port VGA SSTV system. 

D-G). Switch between the RECEIVE 
and TRANSMIT menus by pressing “r” 




Figure 3. (a). Schematic diagram of the SSTV demodulator section, (h) Schematic of the SSTV 
modulator section. 
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Figure 4. Power supply schematic diagram. 


Photo E. The Transmit menu of the SST\ ' progrc 

or “t." Press “escape” to bring up the ADDI¬ 
TIONAL FUNCTIONS menu from which you 
can load and save pictures to disk. The SETUP 
menu can be accessed from the ADDITIONAL 
FUNCTIONS menu. Pressing “q” at any menu 
terminates the program. 

Receive Mode 

Modem SSTV transmission formats include 
a digital header called a Vertical Interval Signal 
(VIS) to indicate to the receiver the mode being 
sent. The current software docs not suppon the 
VIS in the receive mode. Courteous SSTV op¬ 
erators will also identify the mode by voice be¬ 
fore transmission. Listen for the sending station 
to send two short tones which signal the start of 
a picture. Press the appropriate function key to 
begin reception. Press any key during reception 
to abort. 

The program uses the VGA's 320 pixels by 
200 lines display mode. Modes that use 128 
pixels by 120 lines are displayed in full. Modes 
w'ith more than 200 lines will be received in 
full, but only the first 200 lines will be dis¬ 
played. When the transmission Is complete, 
press any key to return to the main menu (see 
Photo D). The received picture disappears from 
the screen, but is saved in memory. Press EN¬ 
TER to re-display the picture. This time, the 
software "tosses out” every sixth scan line so 


that the entire picture fits 
on the 200 line display. 

While receiving, the 
program displays the pic¬ 
ture with a default palette 
of colors selected from 
2S6 thousand possible 
choices. Although this 
produces reasonably good 
pictures, you have the op¬ 
tion to do some image pro¬ 
cessing to improve them. 
Press ESC to enter the Ad¬ 
ditional Functions Menu 
(sec Photo F). Save the 
picture to disk. You will be prompted for a file 
name. After the file is written, selecting CUS¬ 
TOM COLOR PALETTE LOAD invokes an 
image processing function which analyzes the 
picture to make a belter selection of 256 colors 
with which to represent the picture. Enter the 
file name of the picture previously saved to 
disk. The routine takes about 30 seconds on a 
20 MHz 386, so be patient. When the routine 
finishes, it will display the improved picture. 
There is no need to save this version of the pic¬ 
ture since it is already saved with 32K color res¬ 
olution. 

You should be aware that since the VGA can 
display only 256 colors, a small error in fre¬ 
quency can result in a large error in color. The 
received picture will usually be too pink or too 
green if you arc off frequency. A scope connect¬ 
ed to TP3 makes a convenient tuning indicator. 
While receiving a slow-scan signal, tunc the rig 
so that the tips of the sync pulses arc at zero 
volts. With practice, you will learn to tunc in 
pictures without using the scope. Some stations 
now have the capability to send a constant 1200 
Hz tone. While in the RECEIVE menu, press¬ 
ing ‘V’ will produce 5 seconds of 1200 Hz au¬ 
dio from your PC's speaker. Use this tone to ze¬ 
ro beat the received tone. 

While in the TRANSMIT menu (sec Photo 
F), pressing ‘V will send 5 seconds of 1200 Hz 


against which other stations can zero beat their 
locally generated 1200 Hz tone. 

You should also be aware that the ROBOT 
modes arc susceptible to noise. In particular, 
when noise occurs during a sync pulse, the soft¬ 
ware might skip an entire scan line of the video. 
Noise which occurs during a scan line gets 
translated into video and typically appears as 
“snow.” 1 have received “closed circuit" pic¬ 
tures with S-7 to S-9 signals and a noise level of 
about S-3. Keep in mind that the overall signal 
to noise ratio is more important than the signal 
strength. 

TViinsmit Mode 

Most SSTV operators using commercial 
equipment have a video capture device with 
which to digitize their own pictures. There are 
many such devices available for the IBM PC 
ranging in price from S89 to $3,000. The least 
expensive boards can digitize monochrome 
video only. Each frame takes several seconds to 
digitize, so the subject must remain very still. 
This type of board is referred to by slow-scan- 
ners as a "digitizer." Creative SSTV operators 
have learned to use digitizers to produce color 
pictures by using color filters in front of the 
camera lens and then mixing red. green and 
blue frames to make a composite color picture. 

The more expensive devices (S350 and up) 
accept an NTSC video signal from your color 
camera or VCR and digitize a frame in 1/30 of a 
second. These are referred to as Real Time 
Frame Grabbers. These are more appropriate for 
digitizing live subjects such as yourself proudly 
posed in front of your hard-earned ham equip¬ 
ment. Some examples of digitizers arc: Color- 
burst, Ventek and Digital Vision Computereyes. 
[Ed. Note: See this month's ATV column for a 
discussion of video digitisers.] 

Either type of device will usually come with 
software which controls the digitization and 
storage to disk of pictures. These usually store 
the digital picture in a common image file for¬ 
mat such as GIF, PCX or TGA. Viewport VGA 
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pictures and offer a wide 
variety of subject matter. 
Use a program such as 
VPIC to convert the GIF 
format to PCX format. 
This will usually produce 
files with resolutions be¬ 
yond the 256 X 240 SSTV 
format. Use a program 
such as Zsoft’s PC Paint¬ 
brush (256 color version) 
or Alchemy Mindworks 
Graphic Workshop to 
scale 640 x 480 images to 
256 X 240 pixels or 320 x 
200 images to 256 x 200 
and save them as a PCX 
files. 

Photo F. The Additional Functions menu. Press ESC to bring up 

the Additional Functions 
Menu. Load a picture file. 
Enter the file name at the 
prompt. The picture will 
be loaded in full 32K color 
resolution and displayed 
on the .screen in 256 col¬ 
ors. Press any key to re¬ 
turn to the main menu. 
Announce to the receiving 
station (and to the dozens 
of others who are “Just lis¬ 
tening in”) what transmis¬ 
sion mode you will be us¬ 
ing. Now select that mode 
by pressing the appropriate 
function key. The software 
will send the VIS code for 
that mode, followed by the 

Photo G. The Parameter Setup menu. 

dicate what mode you are transmitting in. Press 
any key during the transmission to abort. 

Improve Your Image With ViewPort 32K 
Many hams are enjoying ViewPon VGA on 
their standard 256 color VGA adapters. Others 
have upgraded to the HiColor VGA boards 
which display received pictures with full-color 
resolution. ViewPort 32K supports HiColor 
VGA boards manufactured by Swan Technolo¬ 
gies, United Solutions and Diamond SpecdStar. 

I recommend the Diamond SpeedSTAR HiCol¬ 
or board since it is shipped with a copy of Win- 
RIX, a very powerful picture editing and titling 
program which runs under Microsoft Windows. 
ViewPort 32K software is enabled by setting the 
HICOLOR parameter in the file called 
SSTV.CFG to HICOLOR:!. 

Pictures are displayed with 256 colors as 
they are received. Pressing the enter key at the 
end of the transmission causes the picture to be 
repainted instantly using 32,768 colors. 

Figure 5. Microphone jack wiring to the 

5573'' interface. Comments 



(viewed from cable end) 

1 =Mike Hot 
2=PTT (Hot) 

3=PTT (Ground if applicable) 
4=Mike Ground 

BLK 


MIKE CHASSIS 
CONNECTOR 
(viewed from wiring end) 





version 2.4 software supports the 256 color 
PCX and 32K color TGA file formats. 

If you do not own a video camera or frame 
grabber, you can find thousands of pictures 
stored in the GIP*'' file format on computer 
bulletin boards and sold on floppy disks at ham- 
fests. Use only the ones made for 256 color 
VGA displays. These are usually high quality 


ViewPort VGA is the result of hundreds of 
hours of experimentation, programming and on- 
air testing on my part. I owe many thanks to 
John Langner WB20SZ who inspired me to 
take on this project and who openly shared his 
experience with the Atari version of the system. 
Special thanks to Johann N5CST whose 20 over 
9 signal was my SSTV test generator into the 


Enjoy ME 
CLIMBING 
YOUR TOWER 
AGAIN 



d to climb? Never climb 
elevator tram system 
triangular struc- 


Are you too scared or t 

again with this towe^_ 

voyager towers arei3andi8 
tures stacKabie to any height ih 71/2', 8'3/4' or la 
section lengths. Easy to install hinge base, walk up 
erection. Next plumb tower with leveling bolts in base. 
Mount rotor and large heavy beams on Hazer tram 
and with one hand winch to top of tower for normal 
operating position. Safety lock system operates while 
raising a lowering At last a cheap, conyenient and 
safe way to install and maintain your beam. This is a 
deluxe tower system that you can enjoy today. 


HAZER kit, Phiilystran guy wires, turnbuckies, earth 

screw anenors, 10' mast, thrust bearing tool kit 

ground rod and clamp, rated at 15 sq. ft. antenna load 
@100MPH, $ 1974 . 95 . 

HAZER KITS 

HAZER 2 for Rohn 25-hvy duty alum 12 sq ft 
wind load 324.95 

HAZER 3 for Rohn 25-std alum 8 so ft 
wind load 232.95 

HAZER 4 for Rohn 25-hvy galv sti 16 sq ft 
wind load 305.95 

TB-25 Ball thrust bearing 2'/2" max mast dia 74 95 


Clen Martin Engineering. Inc. 
Dept. A 
RR 3 . BOX 322 . 

Boonvllle, MO 65233 

816 - 882-2734 


X: 816-882-7200 






PC GOES/WE 


PC HF facsim; 


Software Systems Consultii 
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wee hours of many a lale nighi, and to W3LDS, 
WB2YRH, WB40Q, K4FJK. N4TZJ, KF4ZC. 
WA3YAH and KA8LWR who wired and tested 
the first prototypes. 

I hope that this project allows many of you to 
participate in this exciting operating mode. As a 
courtesy to stations that operate in other modes. 


Using the ROBOT 400 for Color Receive 

Owners of the once popular ROBOT 400 BAV scan converter will be happy to know that they can up¬ 
grade the ROBOT 400 to receive color pictures on a PC with VGA display lor about S20. Figure 6 is a 
schematic of that interface. The audio input to this circuit is connected across the Receive Contrast 
control on the 400. The ROBOT 400 provides all the necessary power supplies. 

To nnodify the ROBOT, remove the cover and unplug the main circuit board. You'll find plenty of room 
in the bottom of the ROBOT unit to mount the interface circuit shown in Figure 6. There is a terminal 
strip inside of the 400 where you can tap Into 5 volts and -t-/- 12 volts lor the interlace circuit. When 
you mount the circuit in place, make sure you have the RO and RV pots positioned so that you can 
reach them with a tuning tool through small holes in the ROBOT. Tap the interlace circuit onto the 
“hot" lead of the Receive Contrast control on the 400 as shown and run a ribbon cable out of the 
ROBOT between the chassis and the case over to your computer's parallel port. It you want a fancier 
installation, you may want to mount a DB-25 connector on the back of the ROBOT. Then just reinstall 
the ROBOT main PC board and power it up. 

To adjust the ROBOT interface circuit, send a 1200 Hz tone into the audio input and adjust poten¬ 
tiometer RO for 0 volts as measured at test point TPS. Then send a 2300 Hz tone and adjust poten¬ 
tiometer RV lor a reading of 5 volts at TPS. Since there is some interaction between the two adjust¬ 
ments, you will have to repeat these two steps until you achieve the final results. Now just run the 
Viewport software and you have an inexpensive, but powerful, color SSTV receive system. 

SSTV Nets 


Sal 1500 UTC, 14.230 MHz 
Sat. 1800 UTC, 14.230 MHz 
Wed. 2300 UTC, 14.236 MHz 
Sat. 1300 UTC. 14.233 MHz 
Sun. 0400 UTC, 14J247 MHz 

Parts Availability 

Viewport VGA Release 2.4 is shipped by A & A Engineering with the purchase of a bare board or kit. 
Viewport VGA software is not copy protected so that it can be made easily available to you through 
bulletin boards and other hams. KA2PYJ requests a registration fee of $12 from users of the software. 
The Viewport software is also available from the 73 BBS at (603) 924-9343. If you don't have access 
to a modem, you can send $12 directly to the author for a copy of the latest version, please indicate 
your disk format. 

For the latest version of VPIC, send $20 to: Bob Montgomery. 543 Via Fontana #203, Altamonte 
Springs FL 32714-3172. 

For the latest version of Graphic Workshop, send $40 to: Alchemy Mindworks, Inc., P.O. Box 500, 
Beeton Ontario LOG l AO. Canada. 

HiColor is a trademark of Sierra Semiconductors. 

Diamond Computer Systems (Model-Diamond Speedstar HC), 532 Mercury Drive, Sunnyvale CA 
94086. Phone: (408) 736-2000. 



Figure 6. If you own a ROBOT 400, it can be used as a receive-only front end for the 
IBM PC color SSTV program. This circuit is all that is needed between the ROBOT 400 
and the IBM PC parallel port for proper operation. 


SSTVers try to restrict their operations to 3.845, 
7.181, 14.230, 14.233, 21.340 and 28.680 MHz. 
Hence, you will find it very easy to make a con¬ 
tact at almost any hour of the day on these fre¬ 
quencies. Please keep in mind that there are of¬ 
ten dozens of stations listening in and patiently 
waiting their turn to send a picture or to receive 
others’. Please exercise your best operating 
practices so that we can all continue to enjoy 
this fantastic hobby. "See” you on the radio! 

H 



IVCA 

North American 
South American 
European 
South Pacific 
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Number 5 on your Feedback card 


The Compact-A-Loop 
Antenna 

80 meters for the apartment dweller 

by Richard Q. Marris G2BZQ 


M any of us dream of a super all-band an¬ 
tenna farm. There is nothing wrong with 
this dream if you have the odd acre or two of 
real estate way out in the sticks. Good luck to 
those fortunate few. Many of us will have to 
rely on an unexpected windfall to provide the 
necessary shekels to achieve this dream. How¬ 
ever, while waiting for the windfall, amateur 
transmitting life must go on. Many hams suf¬ 
fer from lack of space, from official and other 
diabolical restrictions, and often from a poor 
ground. The best idea is to design/tailor-make 
the best possible antenna to fit the existing 
space available. Such is the Compact-A-Loop. 

1 designed the Compact-A-Loop by experi¬ 
menting with various 80 meter band horizon¬ 
tal loop configurations not needing any RF 
ground. It Fits into a room with the transmitter 
located on a desk in the comer, and is easily 
adaptable for outdoors space. 

Figure I shows the final Loop circuit, 
which is a horizontal delta shape with a 42' 
circumference (3' x 14' sides). The Loop can 
be resonated via a 2-gang variable capacitor 
(C3 and C4), and covers the whole 80 meter 
band (3500-3800 kHz). In parallel are ballast 
capacitors C2 and C5 (discussed later in this 
article). Connection to the 50 ohm impedance 
feedlinc is via Cl, which is a coupling/match¬ 
ing capacitor. The usable bandwidth, without 
reluning, on the prototype is approximately 
+/-20 kHz of selected frequency. 1 tried other 
horizontal loop shapes, including square, rect¬ 
angular. and some ven’ irregular multisided 
shapes. The frequency range changed in all 
cases, and the bandwidth was narrower, down 
to +/-3 kHz in one case. Furthermore, to add 
to the complexity, the proximity of nearby ob¬ 
jects affected both frequency range and band¬ 
width. Extensive experiments indicated that 
the final delta shape was way ahead of the oth¬ 
er shapes. One very obvious reason for this is 
that it is possible to keep all 3' x 14' long sides 
well away from the walls (see Figure 2) and 
other objects. This gave the best usable band¬ 
width, best transmitter loading and range, and 
best received signals. Low RF power output of 
7 or 8 watts CW was used in all tests, and is 
used in operation. No harmonic radiation or 
TVl was detectable. 

The Loop is omnidirectional with a useful 
forward “hump” on B around the Junction of 
B and C. Figure 2 shows how this “hump” has 
been oriented approximately east southeast, 
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giving a small peak right across Europe and 
well into the USSR. Ideally, this small peak 
should point westward to get maximum sig¬ 
nals to North America, but this was not possi¬ 
ble here. Apart from this small peak, the Loop 
is omnidirectional. 

Construction 

The Loop consists of 42' of white stranded 
#20 PVC covered wire This is quite adequate 
for low power operation. You may want to use 
larger diameter wire for higher power outdoor 
operation. The Loop was erected with three 
equal sides (A -i- B -t- C). It is held 10" below 
the ceiling, and is supported by lengths of 8 lb. 
breaking strain nylon fishing line which, along 
with the white PVC wire, is inconspicuous 
against a white ceiling. Figure 4 shows a 
space-saving compressed version, still using 
42 feet of wire (discussed later). 

The ends of A and C are dropped down 3" 
(Figure 2) and fitted with 4mm plugs (PLl 
and PL2) to plug into the top of the tuning unit 
(Figure 3). 

The Ihiiing Assembly 

The tuning unit (Figures 1 and 3) is some¬ 
what unusual. It is assembled into a plastic 
box raised from the operating desk by a verti¬ 


cal post so that the top is Just below the apex 
of the loop, which plugs into sockets SK1 and 
SK2. A 1/4" (6mm) diameter wood dowel re¬ 
mote control shaft drops down so that the con¬ 
trol knob is conveniently reached by Just rais¬ 
ing your left hand a few inches off the desk. 
The resonating variable capacitor (C3 and C4) 
is a 2-gang 210 -f 210 pF with integral 3:1 re¬ 
duction drive. An alternative would be to use 
another make and fit an external slow motion 
drive. C2 and C5 are 33 pF (750 volt) silver 
mica ballast capacitors, selected to ensure that 
the 80 meter band is fully covered. Alternative 
values, up to -f/- 15 pF, may be required if the 
Loop configuration is changed in shape. The 
frequency range may be affected slightly by 
the proximity of surrounding objects. 

Coupling/matching capacitor Cl is a 150 pF 
ceramic (1 kV). It couples one end of the Loop 
to 5 feel of RG58 coaxial 50 ohm impedance 
fecdline, which exits through a hole in the rear 
of the box. and is cleated at the back of the 
vertical post, down to the iransmiiier/receiver. 
In original tests Cl was a 250 pF variable ca¬ 
pacitor—however, 1 found that 150 pF (on the 
VC) was optimum and not critical, so a fixed 
capacitor was substituted. 

The tuning unit layout is shown in Figure 
3a, and the actual mounting used here is in 
Figure 3b. The mounting can be adapted to 
suit individual requirements. If the Loop is 
erected in a loft or outdoors, a remote tuning 
arrangement will have to be devised. If the 
Loop is erected outdoors, it should be possible 
to put the tuning unit Just inside a window. 
The plastic box 1 used had a metal panel which 
was replaced with a small piece of plastic 
sheet. 

Operation and Results 

The resonating capacitors C3 and C4 are 
tuned for maximum signal on “receive” at the 
desired frequency. For example, here it is often 
resonated at 3550 kHz, giving a usable range 
of 3530-3570 kHz without reluning C3 and 
C4. The transmitter is loaded into a dummy 50 
ohm load in the usual way. On “transmit” with 
the Loop connected, only a very minor adjust¬ 
ment of C3 and C4 and transmitter loading 
may be needed—if at all. The frequency range 
can rapidly be achieved by adjusting C3 and 
C4. 

1 made a first tentative CQ at 0400, using 7 
watts CW output when the conditions were 
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1691 MHz Weather 
Satellite System 

1691 MHz Hemt Pre-amp. 

model TS-1691-P. Amp S299 

1691 MHz Receiver 

model TS-1691-Recvr $450 

Decoder Board & Software 
model TS-VGA-SAT3 $300 

Decoder Board & Software 
model TS-VGA-SAT4 $399 
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Figure 2. Installation of the Loop. 


bad. It was immediately answered by a station 
about 1.000 miles away. Though his signal 
was very weak, he gave an excellent report. 
Subsequent operating results were quite excel¬ 
lent between 0300 and 0500. several mornings 
per week. 

Let me stress that this Loop, as described, is 
a low-power antenna for indoor use. High 
power, indoors, can he dangerous and may be 
lethal. If the Loop is erected outdoors, then 
higher power can be used. The wire gauge 
should be increased, and possibly higher volt¬ 
age rating capacitors should be used. 




Figure 3. a) Tuning unit (with remote tuning 
shaft), h) Configuration used on the proto- 
type. 


Ideas 

The results obtained with the configurations 
shown in Figures 1 and 2 indicate that the high 
voltage points are on Loop arm A; B and C 
give maximum radiation, ll is well worth try¬ 
ing a reversal of PLl and 2 in SK 1 and 2. 

During experiments 1 tried a compressed 
version of the Compact-A-Loop (see Figure 
4). The effective area taken up by the Loop 
was reduced by about 20/25%. Various angles 
were tried (AB) from 45 to 70 degrees. The 
usable bandwidth was about -h/-15 kHz and an 
extra 15 pF was added to C2 and C5. This was 
still a very usable antenna. 

1 didn’t try this Loop on other bands, but 
you would have little difficulty in adapting the 
design for this purpose. 

Conclusion 

This Loop antenna is a very useful, effi¬ 
cient, low-power device for the TXer with re¬ 
stricted space who wants to work on the 80 
meter band. It is low cost, quick to erect, and 
has very obvious potential for the experi¬ 
menter. It has given excellent results with no 
measurable harmonic radiation and no TVl on 
a TV receiver very near. Q 
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ATV Transmitter, Part I. 

Get on ATV easily, and cheaply 

by William Sheets K2MQJ and Rudolf F. Graf KA2CWL 


T he “video revolution” of the 
last decade has made avail¬ 
able to the average ham low-cost 
cameras and excellent low-cost 
video monitors. With a suitable 
transmitter, a simple downcon- 
verter, and a yagi or other anten¬ 
na suitable for 430 MHz use, it 
is a fairly simple matter to get 
on ATV without mortgaging 
your house or cramming the 
shack with large surplus "boat 
anchor" broadcast equipment. 

This article will describe a 
simple, efficient ATV transmit¬ 
ter for the 420-450 MHz band 
(70cm). It is roughly the size of 
a pack of cigarettes and runs 
from a 9-volt supply, delivering 
up to 1 watt of output (PEP), and 
also features full video band¬ 
width (5 MHz) with built-in audio subcarri- 



Phoio. The I-watt ATV iransmiiier. 


Some possible amateur applications for 
this transmitter are: 

• ATV base station exciter or low power 
transmitter. 

• Video “lookie-talkie” handhelds, in con¬ 
junction with a small pocket TV set, 
downconverter, and miniature camera. 

• Radio control applications: aircraft, boats, 
etc.. 

• Video links. 

The ATV Transmitter 

The transmitter uses 12 transistors. Tits on 
a 2.5" X 4" (6.35cm x 10.2cm) PC board and 
directly interfaces with "standard" video de¬ 
vices. It requires 1-volt p-p. 75 ohm nega¬ 
tive synch video (color or B/W) NTSC or 
PAL, and audio input can be 10 mV to IV 
(line level) p-p into 5k ohm. RF output is 
nominally 0.75 to 1.0 watt (peak) into a 50 
ohm load. It is easy to build, very repro¬ 
ducible and lightweight (about 60 grams or 
2 ozs.). This design can operate over the 
range of 7 to 10 volts (9V nominal) at about 
300 mA, making NiCd packs a feasible sup¬ 
ply for portable or R/C applications. On¬ 
board audio and video level adjustments are 
included. 

The transmitter is designed for single fre¬ 
quency operation, but a crystal switch can 
easily be added if multifrequency operation 
is desirable. While the NTSC system is the 


video format the transmitter is designed 
around, PAL operation is possible. Remem¬ 
ber that the transmitter can be thought of as 
an AM transmitter with 5 MHz video band¬ 
width, and an (optional) added subcarrier at 
4.5 or 5.5 MHz that can be FM modulated. 

This project is also an excellent education 
in solid-state transmitter circuitry for those 
amateurs wishing to get some experience in 
this area. Picture quality is excellent, and 
minimal lest equipment (VOM, 50 ohm 
load, 9V supply) will suffice. 

When building this project, use only the 
pans specified in the Parts List. UHF cir¬ 
cuits can be quite critical as to both compo¬ 
nent type and value. Also, proper parts 
placement is very important. Lead lengths 


should be very short. Anything 
longer than nearly zero may 
cause problems. Note that 10 
surface mount capacitors (chips) 
are used, as well as ferrite beads. 
Also, tenth-watt (eighth-watt re¬ 
sistors can be substituted) resis¬ 
tors and miniature NPO ceram¬ 
ics are employed for very short 
leads and close component spac¬ 
ing. Tiny slug-tuned coils, easily 
made by the constructor using 
readily available materials, are 
used rather than commercial, 
hard-to-get. large shielded facto¬ 
ry-made types. This gets rid of 
coil procurement headaches. If 
the dimensions are followed, no 
problems should result. In par¬ 
ticular, supply bypassing is very 
important. We have incorporated chip capac¬ 
itors to guarantee this. By keeping every¬ 
thing small, compact, and by using a shield¬ 
ed, double-sided PC board with good by¬ 
passing techniques, all the possible “horrors” 
associated with VHF and UHF circuitry can 
be easily dealt with. As long as the design is 
exactly duplicated there is no reason to en¬ 
counter “nightmare, off-the-wall, weirdo” 
problems. The coils are easy to wind and the 
largest ones have only eight or nine turns of 
wire (see Figure 4 and the Table). In fact, 
several are only loops or pieces of wire, 
since inductors required at 440 MHz are usu¬ 
ally in the O.OI and 0.1 pH range. However, 
the PC board is compact, and parts are very 
small. A small soldering iron with a pointed 
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Figure 2. Schematic diagram of the I-watt. 9-volt ATV transmitter. 
tip is recommended, especially for soldering The transmitter is illustrated in block dia- 
in the chip capacitors. gram form in Figure 1. Twelve transistors 

A discussion of precautions at VHF-UHF are employed and a 9-volt supply such as 
also appears in our February 1986 Radio NiCds, an 1C regulator, or AC-operaled sup- 


Electronics article, “Build this Wireless ply is assumed. Q1 is a crystal oscillator op- 
Video Link." Anyone interested in building erating at one-eighth (1/8) of the picture car- 


this project may find this article very infor- rier frequency. It is operated between 52.5 
mative. and 56.25 MHz with the circuit constants 

- . shown in Figure 2. This corresponds to a 

Circuit Overview 420 to 450 MHz output frequency, which 

The transmitter board’s 1-watt level is capa- covers 430 MHz ham TV. With modification 
ble of several miles of transmission range and of circuit constants, higher or lower frequen- 


The transmitter board’s 1-watt level is capa- 


those intending to use this design must do so cies arc possible, with reduced performance 
under appropriate legal circumstances and above 500 MHz and possibly somewhat ei 
suitable licensing: this means you must have at hanced performance below 420 MHz (mo 
least a Technician class amateur radio license. RF output), depending on the particular trai 
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sistors used. (This choice is left lo you.) 

Q2 is driven by the output of Q1 (about 2- 
5 milliwatts) and acts as a doubler. Q2 feeds 
Q3 with a signal twice the frequency of the 
crystal. Q3 doubles the frequency to four 
times crystal frequency, typically 210 to 225 
MHz. Double-tuned interstage networks are 
used to suppress unwanted harmonics. Q4 
doubles the output frequency of Q3 to the fi¬ 
nal output frequency. About five milliwatts 
of RF power are available. Q5 is an amplifi¬ 
er tuned to the output frequency. Its function 
is to amplify the signal at the output fre¬ 
quency present at the output of Q4. About 
30-50 milliwatts of RF power is developed 
by Q5. Q6 and Q7 form a power amplifier. 
The power amplifier employs high gain RF 
semiconductors, and matching networks are 
adjustable for optimum tune-up. A fixed 
tuned strip-line design was contemplated, 
but at 420 MHz it would have occupied too 
much PC board area to comfortably fit on a 
2-1/2” X 4” PC board. Use of broadband 
chokes and surface mount (chip) capacitors, 
and careful design to avoid possible low fre¬ 
quency spurious oscillation problems, have 
resulted in a very stable, efficient, repro¬ 
ducible circuit and you shouldn't encounter 
any UHF “horrors” if the design is repro¬ 
duced exactly as shown, using the specified 
components. 

Audio input at J1 from 10 millivolts (mi¬ 
crophone) to 1 volt (line inputs, etc.) is fed 
to audio amplifier Q8. A level control is pro¬ 
vided for optimum modulation adjustment. 
The audio modulates VCO circuit Q9, which 
produces a 4.5 MHz FM signal. This is the 
sound subcarrier. It is fed to video amplifier 
QIO where it is combined with the input 
video signal from J3. The video input may 
be 0.5 to 1.5 volts p-p, negative synch. QIO 
and Qll form a video amplifier which feeds 
modulator Q12. Q12 is capable of producing 
a video signal which has 0 to +i2V level 
swing, and can drive a load up to 1 ampere. 
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Bandwidth at -3 dB is in excess of 10 MHz. 
assuring crisp picture detail. QI2 acts as a 
power supply to Q6 and Q7, effectively AM 
modulating the RF power output. A linearity 
control adjusts the operating point of Q12 
for optimum modulation linearity. The Q 
point must be properly set, otherwise clip¬ 
ping of the video signal will occur. This will 
produce “burned-out” picture highlights 
(white areas) with loss of detail, and/or 
synch “buzz” in the audio, as well as loss of 
picture stability in extreme cases. 

In ATV practice, sometimes the 4.5 MHz 
subcarrier is not used, but a separate “talk 
back” channel on the 2 meter amateur band 
is used instead for audio and/or liaison pur¬ 
poses. If you don’t want the 4.5 MHz sound 
subcarricr, simply leave out Q8, Q9 and all 
VCO/audio components. This won’t affect 
video peformance in any way and, in fact, 
can simplify things somewhat, since synch 
buzz problems will be much less likely with 
a separate sound transmitter, and video per¬ 
formance can be optimized without allowing 
for audio performance. However, the audio 
section of this transmitter is perfectly ade¬ 
quate for most amateur applications. 

Circuit Description 

Refer to Figure 2. Cry'stal oscillator QI, a 
2N3563 VHF NPN transistor, is biased to 
initially 7 volts and 5 milliamperes Q point 
by resistor Rl, R2, and R3. Crystal CRl acts 
as a series resonant “bypass” to ground only 
at the crystal series resonant frequency (52.5 
to 56.25). At this frequency, Q1 acts as a 
common-base amplifier. Tuned circuit LI 
and C2, in series with C5, together with 
stray capacitance of about I to 2 pF, form a 
load for the collector of Ql. C3 and C4 by¬ 
pass the “cold” end of LI solidly to ground 
for AC signals. Internal feedback from col¬ 
lector to emitter occurs in Ql via the intrin¬ 
sic collector-to-emitter capacitance of Ql 
about 2 pF. CL a 56 pF capacitor, forms a 


voltage divider to feed back a portion of col¬ 
lector signal to the emitter. Note that Cl is 
not an emitter bypass but a part of the feed¬ 
back network of oscillator Ql. Therefore, at 
the series resonant (crystal) frequency of 
CRl, Ql acts as a grounded base oscillator. 
An RF signal is generated at this frequency. 
DC is supplied to the Ql stage through de¬ 
coupling resistor R4. Collector current, once 
Ql starts to oscillate, is dependent on the 
tuning of LI, but typically is 5-10 mil¬ 
liamperes. If two or more frequencies are 
desired, a switch can be installed (Figure 3), 
however, some tuning compromises may be 
needed if the output frequencies arc more 
than 5 MHz apart. A portion of this voltage 
(about 1.5 volts RMS) across LI is fed to Q2 
by the voltage division between C2 and C5. 
C5, an 82 pF capacitor, has a low impedance 
at twice the oscillator frequency. Q2 is bi¬ 
ased initially the same as Ql via R5, R6 and 
R7. C6 is a bypass capacitor, as are C7 and 
C8. Q2 acts as a frequency doubler by the 
fact that a large drive signal from Q1 causes 
rectification in the emitter base junction of 
Q2. This produces appreciable harmonic 
generation. Keeping the impedance low in 
the E-B circuit of Q2 by using a large value 
(82 pF) for C5 results in efficient harmonic 
generation. 

C7 and L2 are tuned to normally twice the 
crystal frequency. R9 supplies DC to Q2 
stage. Tuning is accomplished via a slug in 
L2. CIO couples RF energy at 2X crystal 
frequency to a second tuned circuit, L3-C11- 
C12, also tuned to twice crystal frequency. 
Use of two tuned circuits assumes good se¬ 
lectivity and improved rejection of unwant¬ 
ed frequencies. This is important for a clean 
signal from the transmitter. R8, in the collec¬ 
tor of Q2, suppresses a tendency to unwant¬ 
ed UHF parasitic oscillation. Q3 is fed ener¬ 
gy at 105 to 112.5 MHz from the junction of 
Cll and C12. RIO, Rll, and R12 bias Q3. 
Since the RF level at the base of Q3 is high. 






the RF level affects the bias. Typically, Q3 
runs at 15 to 20 milliamps collector current. 
Q3 is an MPS 3866, a 400 MHz medium 
power (1-watt dissipation) plastic transistor. 
It offers superior performance at 250 MHz 
to the 2N3563 used at Q1 and Q2. Except 
for frequency, operation is similar to the Q2 
stage. Q3 doubles the input frequency to 210 
to 225 MHz. R13 suppresses UHF (>300 
MHz) possibly parasitic oscillation. Cl5 and 
L4 are tuned to twice the input frequency. 
C14 is a 470 pF bypass capacitor. The 0.01 
p.F used in Q1 and Q2 is ineffective at 250 
MHz and not used here, the 470 pF being 
sufficient. R14 feeds DC to Q3 stage. Note 
that now the output-tuned circuit is tuned by 
variable capacitor C15 and L4 is fixed. This 
is because slug tuning is no longer practical, 
the coil L4 having too few turns. Cl6 cou¬ 
ples energy to tuned circuit C17, L5, and 
Cl8. This forms a double-tuned circuit at 
210-225 MHz. C17 is the tuning capacitor. 
C18 is a variable capacitor to optimize 
matching into Q4, the last (third) doubler. 
R15, a 330 ohm resistor, with a ferrite bead 
to act as an RF impedance (see Figure 5) in 
series with it, completes the base circuit DC 
path for Q4. Bias now is supplied entirely by 
the drive signal. No extra DC bias is applied. 
The emitter of Q4 is directly grounded, since 
bypassing of emitter circuits at 420-500 
MHz is difficult without some loss of RF 
gain. However, a low value of R15 keeps 
DC stability adequate. 

C19 and L6 (a short length of wire is all 
that is needed) form a tuned circuit at 440 
MHz. C19 and C20 provide low frequency 
(video) and RF bypassing. C19 provides lit¬ 
tle bypassing at UHF. Its purpose is to kill 
stray low frequency gain of the Q4 stage. 
C20 is a chip capacitor, the only type effec¬ 
tive at 440 MHz. It provides a solid RF 
ground for the cold end of L6. The 440 MHz 
signal at the collector of Q4 is fed to tuned 
circuit C21 and L7 via C32. C21 and L7 
match the low base impedance of Q5 to the 
collector circuit of Q4 and form a double- 
tuned UHF circuit together with C19 and 
L6. R17 and the ferrite bead provide a low 
DC impedance but a high RF impedance to 
the base of amplifier Q5. Q5 amplifies the 
UHF signal to about 30 milliwatts. L8 acts 
as an RF choke. C22 and C23 perform by¬ 
passing for video and UHF respectively. 
C24, a 470 pF chip, couples RF output but 
blocks DC from tuned circuit C25 and L9. 
L9 acts as a matching inductor to the base of 
driver transistor Q6. Q5 is fed straight, un¬ 
modulated -h9 volts DC. Q6 receives the 
drive from Q5. R19 and the ferrite bead on 
one lead of it provide high RF impedance 
and low DC resistance to the base of Q6. 
Since a ferrite bead looks more like a high 
resistance rather than a reactance at high fre¬ 
quencies, the effective Q is very low. This 
prevents the possibility of parasitic oscilla¬ 
tions that could occur if a conventional type 
solenoid wound RF choke were to be used. 

C27, Lll, and chip capacitors C28 and 
C29 match the collector impedance of Q6 
and Q7. LIO is a ferrite bead choke made 
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with three turns of wire wound through a from R32 is fed to the 

ferrite bead, in toroidal fashion (see Figure base of video amplifier 

4). This results in a very low Q, resistive Ql I. The collector of 

impedance (about 1.000 ohms) and again QIO is fed by current 

avoids possible parasitics. C26 is a coupling source transistor QIO. 

capacitor, a chip to minimize stray indue- QIO is biased to about 

tance. C30 is a bypass capacitor chosen to 50 milliamperes collec- 

provide a short circuit to UHF while looking tor current by R34, R35, 

like a high impedance at 10 MHz or lower. and R36. This permits 

so the video signal component of this power the collector of Ql 1 to 

supply voltage (modulation) is relatively un- supply plenty of drive to 

affected. R20 is a coupling resistor. Q6 modulate Ql2 and elimi- 

draws about 130 milliamperes current at nate the need for a low 

modulation peaks (synch tips). It is an value resistor collector 

MRF559. The RF power level out of Q6 is of Ql 1 to the power .sup- 

in the range of 100-150 mW so that Q7 has ply rail (+9V). This en- 

sufficient drive to produce the 1 watt (PEP) ables the base of Q12 to 

nominal output. Q7, an MRF630, is similar nearly approach the +9V 

to Q6 in its operation. R2I and the ferrite supply level and allows a 

bead on one lead (sec Figure 5) allow low higher positive swing of 

DC base circuit resistance with high RF the emitter of QI2 than a 
impedance as for Q6. LI2 is an RF choke resistor from Ql I to 
exactly the same as LIO. LI3 and C33 form +9V would permit, due 
the collector matching circuit, together with to the base drive needs 
mica capacitor C34, to match the 50 ohm of Q12. Q12 an MJEI80 

load impedance to the optimum collector is configured as an emit- 

load impedance needed by Q7. Note that a ter follower. It must sup- 

50 ohm load must always he present at J2. ply all the current to Q6, 

Otherwise, Q7 may be damaged. A tolerance Q7, (or Q5) and must 
of +/- 50% (25 to 100 ohm) is permissible provide a very low sup- 
hcre. However, optimum performance is ob- ply impedance and very 
tained with a 50 ohm load. high slew rate. The low 

Suitable 50 ohm coax must be connected impedance is necessary 

from C34 (on the PC board) to Kl. with for both full RF power 

short connections (1/4" or less). Any length output and control of 

of coax can be used, but for best results, parasitic o.scillation ten- 

keep the coax shon. We used RGI74/U PVC dencies in the Q6 and 

type but a type such as Teflon™ coax Q7 amplifier circuitry. 

(RGI88/U) would be better. From J2, stan- Also, the load is capaci- 

dard coax (RG58/U, etc.) will do. Remem- tive, due to the bypass- 

ber, feedline loss can be very high at 420 ing from C30, C3I, and 

MHz and up. Preferably, connect the coax, akso from C26. The Ql2 circuit, in tests, can from R25, R24, and R23. C36 is a bypass 

with near zero lead length, to the bottom supply nearly 12 volts of video into a 10 capacitor to prevent audio degenerative 

side of the PC board, very close to C34. Sol- ohm load with a +I2V supply. (This is 1.2 feedback and loss of gain. Collector load re- 

der the shield directly to the ground foil, as amperes of current.) QI2 must be heat- sistor R26 supplies DC to Q8. C37 couples 

close to the pad connecting C34 as possible. sinked. R37 provides feedback around the audio to R27. and blocks DC. Note that no 

C3I is an RF bypass. Q6 and Q7 are fed modulator to establish both Q point, video pre-emphasis (the providing of high fre- 

video-modulated 9 volts from QI2, which gain, and bandwidth. R33 sets the exact Q quency boost) has been used. If you want to 

will be discussed later. point (voltage seen at point A. the emitter of use it, for better high frequency audio re- 

Input video from J3 (std. IV p-p negative Q12), under zero drive conditions about 4 to sponse change C37 to 0.001 pF and set the 

synch, etc.) is fed through C43 to clamp 5 volts DC to Q6 and Q7. R33 is adjusted gain control R22 up higher to compensate 

diode D3. Note that C43 is apparently incor- for maximum undistorted symmetrical video for loss. We found we did not need it in our 

rectly polarized. This is to allow for certain at point A, while R32 controls video drive to application, the audio being adequate. R27 

video equipment that may have a DC com- Qll. Supply bypassing must be effective at couples audio to varactor diode D2, an 

ponent of up to 16 volts present on the video the collector of Q12 due to the high current, MV2112 or MV2113. R29 provides DC bias 

output. If you do not expect to encounter fast waveforms handled. A 10 pF 15V chip of +5V to the varactor. The varactor diode 

this, you can reverse the polarity of C43, if tantalum was used; conventional electrolyt- varies the capacitance of D2 (56 pF at 4 

you wish. The low reverse voltage (0.6 volt) ics were found to be somewhat less effective volts, about 50 pF at 5 volts bias) at an audio 

appearing across it doesn’t do any harm. D3 at C44, the main supply bypass capacitor. A rate. The capacitance of D2 appears across 

clamps the maximum negative input level to diode D4, a 1N4007, is provided to serve as the 4.5 MHz oscillator coil, LI4. Q9, an 

-0.7 volts and avoids serious overmodulation reverse polarity protection. Connect it di- MPFI02 FET. together with capacitors C4I, 

at synch tip level. If you wish, you can DC rectly across the +9V line to the transmitter C42. C40. and L14 form a Colpitts type RF 

couple from J3 directly into R32, the video board. It can be omitted if there is no possi- oscillator operating at 4.5 MHz. C40 is a 

gain control, if your interfaces permit. Also, bility of supply reversal, and you are perfect trimmer (variable) capacitor to set the fre- 

note optional 82 ohm termination resistor and never make mistakes. Audio is fed to quency to exactly 4.5 MHz. LI4 is a toroidal 

R32A. This resistor can be used if you want gain control R22 from jack J3. Input level is coil to minimize both size and stray magnet- 

the transmitter video input to be a line termi- between 10 millivolts to I volt at high ic field generation. C46 provides RF 

nation (the usual case). Use it unless you are impedance, allowing direct interfacing with grounding for D2 while blocking audio, 

in a situation where loop-through (several most microphones or other audio .sources. When D2 changes capacitance, the oscil- 
other video loads in parallel) is required. Audio from R22 is fed through coupling ca- lator frequency shifts. Therefore, an audio 

R32 acts as a video gain control. Video pacitor C35 to Q8, a 2N3565. Q8 is biased voltage component on DC causes a frequen- 



Figiire 5. Using an RF choke on resistor leads. 



Table 1. Coil Winding Data I 

Coil 

Description 
(#Turns, Length) 

Form 

Notes 

LI 

9-1/2 turns #22EN 

8-32 screw 

Slug reqd. 

L2 

3-1/2 turns #22EN 

8-32 screw 

Slug reqd. 

L3 

4-1/2 turns #22EN 

8-32 screw 

Slug reqd. 

L4 

3 turns #22 tinned 

#27 drill 

1/4" long 

L5 

4 turns #22 tinned 

#27 drill 

1/4" long 

L7 

1-1/2 turns #22 tinner 

#27 drill 

1/16" long 

L8 

2-1/2 turns #22 tinner 

#27 drill 

3/16" long 

L6.L9,L11,L13 

Less than 1 turn 

PC board 

Per Figure 4 

L10,L12 

Bead choice. #32 EN 

Ferrite bea 

Per Rgure 4 

L14 

8 turns #22 on 


NTSC 4.5 MHz 


768T188 toroid 

Toroidal 

Sound 


6 turns #22 on 


PAL 5.5 MHz 


768T188 Toroid 


Sound 

Note: An coils ma 

y require plus or minusatui 

■n due to norma 

1 variation and conslnjc- 

tioo. (This IS to b 

e expecied.) Due lo individi 

ual tolerances, 

conslruciion techniques 

and'TiJIaJ havel 

10 be spread or squeezed l( 

ingthwtse. Dimt 

fusions shown are from 

an average ol Tive 

' units and yours therefore ci 

mva..osome 

degree. 
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cy modulation (FM) of the 4.5 MHz signal 
generated in the Q9 circuit. R30 provides 
operating bias for Q9. Resistor R31, a 151c 
ohm resistor, couples this sound subcarrier 
(4.5 MHz FM signal) into the video amplifi¬ 
er. which modulates it onto the RF signal 
along with the video. 

R28. zener diode Dl, and bypass capaci¬ 
tors C38 and C39 supply a regulated -h5.1 
volt nominal DC voltage to Q9 and varactor 
Dl. The regulation reduces or eliminates os¬ 
cillator drift if the supply voltage were to 
vary. A frequency counter can be connected 
to point A to set C40 to exactly the value 
needed for 4.5 MHz sound subcarrier fre¬ 
quency. 

If PAL operation is contemplated, simply 
modify L14 as described in the Table. The 
audio circuit has sufficient drive for the de¬ 
viation required. Simply replace the 4.5 
MHz mentioned in this text with 5.5 MHz as 
applicable. 

Stay Timed 

Next month in Part II, we'll go over the 
final construction of the ATV transmitter PC 
board and tune-up of the circuit. m 


Sell YOUR used gear 
in 73 Classifieds. . . 
Call Sue Colbert 
1-800-274-7373 


OWN YOUR OWN TV STmON! 


WITH PROFESSIONAL CCTV EQUIPMENT FROM 




THE LEADER IN CLOSED CIRCUIT TECHNOLOGY 


JUST VmNEOT ONE OE QUR 
MINIATURE VIDEO CAMERAS 
TO ANY\ TV TRANSMITTER 
AND YOU’RE IN BUSINESS! 



LOW COST MONITORS 


^ THELOWESTERICES 
IN THE INDUSTRY! 

^ A EULL LINE OE CCTV 
EQUIPMENT AND 
ACCESSORIES! 


IN ALL SIZES! 




WE HAVE A COMPLETE 
RANGE OF CCTV 
CAMERAS FOR ALL OF 
YOUR SECURITY AND 
SURVEILLANCE NEEDS! 


CCTV CORP 

315 HUDSON STREET, NEW YORK. NY 10013 
800-221-2240 • 212-989-4433 • FAX 212-463-9758 


PRICES TOO LOW TO PUBLISH! CALL 800^21-2240 EOR INTO! 













Number 7 on your Feedback card 


The Explorer 

HF receiver for 40 and 80 meters. 

by Paul G. Daulton K5WMS 


H ere is a unique application for the Sig- 
netics TDA7000 FM Receiver chip: as 
a two-band, 80 and 40 meter, CW and SSB 
receiver. How, you are asking, do you re¬ 
ceive CW and SSB on an FM system? I only 
used the oscillator and mixer sections as an 
on-frequency product detector or direct con¬ 
version receiver. Performance exceeds exist¬ 
ing designs using the NE602. There is no kit 
available for this receiver, but sufficient in¬ 
formation is given in this article to duplicate 
what I have done or to design your own re¬ 
ceiver. 

NE-602 Designs 

Direct conversion receivers using the Sig- 
netics NE-602 IC chips have made quite a 
stir with home builders in the last three or 
four years. Basically a double-balanced mix¬ 
er with an on-board oscillator and associated 
regulator components, the NE-602 in combi¬ 
nation with a 50 or 250 mW audio amplifier 
makes an excellent direct conversion receiv¬ 
er with only a minimum of support compo¬ 
nents. I have built two of the Neophyte re¬ 
ceivers (QST, February 1988), the Ramsey 
HR-8080 kit, and a couple of home-brew de¬ 
signs. The Sudden Receiver in the October 
1991 73 Magazine is another fine example of 
an NE602 application. 

Direct conversion receivers using the 
NE602 and LM386 do have a couple of 
drawbacks. The worst is lack of dynamic 
range. Most designs provide for an attenua¬ 
tor pot on the input. The operator must con¬ 
stantly ride the gain, say when listening to a 
round table on 75 meters when the stronger 
signals drive the 602 into distortion. Second, 
the NE602 with an LM386 audio output 
stage has insufficient volume to drive a 
speaker to a comfortable listening level. The 
NE602 has a maximum voltage rating of 8 
volts. 

The TDA7000 Advantage 
The TDA7000 operates at 12 volts. This, 
in combination with an LM386 output stage, 
has plenty of audio to drive a 3" or 4" speak¬ 
er. Front-end overload is not a problem. The 
TDA7000 was designed as a receiver front 
end for cordless phones, Walkman radios, 
and the like. The NE602, on the other hand, 
was designed as a second IF for cellular 
phones where it operates in a more steady- 
state condition. 

Just by coincidence I noticed the similari- 
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Photo A. Final version of the Explorer HF 
receiver with the cover removed. 


ty of the NE602 to the TDA7000. The 
TDA7000 is an 18-pin dip with a mixer, an 
oscillator, and two op amps for audio fre¬ 
quency (70 kHz) IF stages, muting, and FM 
detector stages. I built the first prototype on 
a Radio Shack experimenter’s socket, using 
only the oscillator and mixer of the 
TDA70(X). For audio I used a Radio Shack 
mini-amplifier speaker. Coils were wound 
for 80 meters on 1" sections of the barrel of 
a BIC pen. This only took about 20 minutes 
to throw together. Performance of the first 
prototype was so good 1 quickly (in 45 min¬ 
utes) transferred the parts to a perfboard, 
adding a VFO coil for 40 meters. All this 
took place between 10 p.m. and midnight on 
a Saturday night. 

Performance of the prototype TDA7000 
receiver was better than the other direct con¬ 
version receivers I have built using the 
NE602. I was particularly interested in de¬ 
veloping a design that could be given to the 
local Explorer Scouts, something that the 
youngsters could build even if they had to 
buy the parts one piece at a time. As a result. 
I’ve tried to specify parts that are available 
at a local Radio Shack store. 

The only parts in this design not available 







1 


Figure I. Diagram of the basic direct con¬ 
version receiver. 


at Radio Shack stores are the TDA7000, the 
varicap diode, and the vernier dial drive. Al¬ 
though Radio Shack used to carry the 
TDA7000 IC, they discontinued carrying it 
while 1 was designing this circuit. However, 
DC Electronics, phone no: (800) 423-0070, 
in Scottsdale, Arizona, lists this device for 
$5.95 in their recent catalog. This is about $3 
more than the NE602, but the extra cost is 
more than offset by the increased perform¬ 
ance and circuit simplicity. The varicap 
diode is an ECG replacement and can be or¬ 
dered through most Radio Shack stores, or 
with a change in layout a 365 pF air variable 
could be used in its place. The dial drive and 
tuning cap are a matter of builder’s choice. I 
suggest a sturdy double-bearing capacitor for 
the VFO tuning cap. This could be .salvaged 
from an old tube-type AM radio. An alter¬ 
nate for the tuning cap using the 440 pF 
ECG618 varicap and a potentiometer is 
shown on the schematic diagram. 

Construction 

The final version presented here was built 
in a RS# 270-274 cabinet with dimensions of 
3-1/16" X 8-1/4" X 6-1/8". This is the mini¬ 
mum size 1 would recommend for a small re¬ 
ceiver of this sort. You need panel space for 
a reasonable size dial and room to operate 
the controls. The main tuning dial is a 
vernier drive of unknown origin, with a brass 
wire for a pointer. A 3" x 5" file card was cut 
down and lettered for the scale. This is held 
in place with vinyl tape. I tried to duplicate 
the look of the old National MCN dial as¬ 
sembly that was so popular back in the ’50s 
and ’60s. Dry transfer letters were used on 
the panel, with an overspray of clear acrylic 
aerosol. The speaker grill is a piece of mate¬ 
rial called plastic canvas, available at most 
discount retail and craft stores. A word of 
caution is in order if you plan to mount the 
speaker in the Radio Shack cabinet. Find an 
electrician with a hydraulic operated knock¬ 
out punch to make the hole. This cabinet is 
made of a very tough, thin, spring steel. I ru¬ 
ined a fly cutter and a hole saw trying to 
make the hole for the speaker. Either punch a 
large hole or drill a grid of small holes for 
the speaker. 

I used a 3" x 4" piece of copper-clad phe¬ 
nolic, glued to the bottom of the cabinet, 
copper face up, to mount the components 
and terminal strips. All ground connections 
are made to the copper foil. IC sockets were 








soldered to RS part no. 276-159A 1C experi¬ 
menter's boards. Note from the pictures that 
this board is turned upside down for easy ac¬ 
cess to the solder terminals, and mounted on 
stand-off bushings. You could also glue this 
to the copper foil with a piece of insulating 
material between the board and the foil to 
prevent shorts caused by solder leaking 
through the holes. This type of construction 
was popularized by Bill Hoisington KICLL 
back in the 1960s in many 73 Magazine arti¬ 
cles. 

Solid conductor wire was used for point- 
to-point wiring. Twisted pairs were used on 
the leads going to the audio gain control to 
eliminate hum. Bandswitching is accom¬ 
plished by switching only the VFO coils. 
The two-terminal oscillator circuit of the 
TDA7000 simplifies this. A varactor diode 
tunes the antenna coil to the desired band. 


With the values shown, this coil will tune 
from 3 to 11 MHz. It would be very simple 
to add 30 meters to this receiver with the ap¬ 
propriate coil and capacitor values in the 
VFO section. Both 50 ohm link coupling 
and a high impedance input are provided on 
the receiver input. I originally intended to 
build an active antenna stage into this re¬ 
ceiver, but 1 found this was not necessary. It 
will perform amazingly well with a 3' to 15' 
piece of wire connected to the Hi-Z input. 

Coils 

I wound my coils on plastic tubing pur¬ 
chased at a local hobby shop. Glue or tape 
the first turn down, wind the coil with a cou¬ 
ple of extra turns, and coat the coil with 
clear fingernail polish. It may seem strange 
not to have any adjustment on the coils or 
trimmer capacitors for calibration, but once 
you have the VFO in operation 
it only takes a few minutes to 
adjust the tuning range by peel¬ 
ing one turn at a time off the 
coils or soldering fixed values 
of capacitance to raise and low¬ 
er the tuning range. Lowering 
the inductance by peeling off 
turns raises the frequency and 
increases the range of band- 
spread from minimum to maxi¬ 
mum capacity of the VFO ca¬ 
pacitor. Adding capacity in par¬ 
allel to the VFO coil produces 
the opposite effect. I made the 
dial scale to match what I 
Photo B. Top r/eu' ofTDA7000 receiver hoard (left) and the “P. f 

audio amplifier hoard (right). Antenna coil is shown in the '’y g'“'ng ‘he 

upper left and the VFO coils are shown in the lower left. All the copper-clad surface 

sockets and components are mounted on the copper foil “per- ue. 

side of the prototype hoard (available from Radio Shack). Audio 
The e.xtra IC socket on the audio hoard is for future expan¬ 
sion. 



If you want you can omit the 


LM386 audio stage and purchase a mini¬ 
amplifier speaker, RS part no. 277-1008, or 
use whatever audio amp you have available. 
1 used one of the op amp IF stages in the 
TDA7000 for audio selectivity, then later 
both op amps (see Figure 3). The first is a 
Salien-Key low-pass filter with a cutoff fre¬ 
quency of 2000 Hz. The second op amp is a 
bandpass filter. Components were selected 
to give a bandpass of 300 to 2500 Hz for 
SSB reception. Formulas for using the op 
amp IF filters are available from Signetics. 
Radio Shack included an application data 
sheet with their TDA7000. This data is 
available in the 1988 Archer semiconductor 
application manual. I would suggest you 
build the receiver as shown in the main 
schematic before proceeding with the audio 
filters. Dave N5KRN runs the output of his 
receiver into a Kenwood audio graphic 
equalizer and then to a 2 watt audio amp 
with a pair of large speakers. You have to 
hear this combination to believe the quality. 
[Ed.Note: use only C8 if no filter is used, 
C8A for the low-pass filter or C8B for the 
bandpass filter.] 

Performance 

Minimum discernible signal as best as I 
can measure is less than 0.2 microvolts. My 
ancient Measurements Model 80 is not RF 
tight enough to measure this weak a signal. 
The figure of 0.2 microvolts was arrived at 
by “hardening” the generator output with a 
20 dB pad and scaling back to arrive at the 
MDS of 0.2 microvolts. Stability is quite 
good. All caps used in the frequency-deter¬ 
mining circuits were NPO disk ceramic. Use 
polystyrene or silver mica types if you wish. 
For daytime operation 1 generally use a 
dipole antenna connected to the 50 ohm in¬ 
put. At night when signals are much stronger 
1 use a random wire 3’ to 15’ in length con- 
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THE MERCURY GROUP - _ . -rn-i 

3901 MEROIRY DR. I Vl A I IT*. 

FORT COLLINS.CO 80525 
.JlDD 53.00 FOR COD ORDER 


BAHERIES 

Nickel-Cadmium, Alkaline. Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 

YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 

CALL US FOR FREE CATALOG 

E.H.YOST&CO. 

V ^ \ TETIVA RD. 

\ -]\ SAUK CITY. Wl 53583 
V>' (608)643-3194 

FAX 608-643-4439 


s: 

you need Lj s 


Mad,i, AntennasWcst/i 
Order Hotline H 
800-926-7373\ 


Say you saw it in 73! 


lOOAY'SlHEDAV 


Stop Smoking. 

^ American Heart Association 



Figure 3. Schematic diagram for alternate 
audio selectivitv using the internal op amps 
in the TDA700d. 


nccted to the Hi-Z input. This helps cut 
down the trash and QRM. While experi¬ 
menting with this 1 have had the TDA7000 
operating from 160 to 15 meters with good 
results. 



Have fun with this 
project. As 1 stated in the 
beginning, no kit is 
available, nor is any 
planncd.[£d. Note: A PC 
hoard is available, see 
the parts list for details.] 
1 drive an 18-wheeler for 
a living and 1 am gone 
three to five nights a 
week, so 1 don’t have the 
time to pursue a kit pro¬ 
ject. 1 wrote this article 
at the urging of some of 
my ham friends, because 


Figure 4.The optional PC board foil pattern. 'his application for the 

TDA7000 is too good to 



sit on and not get the 
word out to other experi¬ 
menters. 1 hope that this 
article will inspire some 
of the better builders to 
use the TDA7000 as 1 
have done and develop a 
good kit on a PC board 
with premanufactured 
coils and such. If some¬ 
one does I’ll be one of 
the first to buy one! My 
thanks to Dave Burke 
N5KRN and Bill Allsop 
W5TJY for their help 
and encouragement in 


Figure 5. PC board parts placement. 


this project. Q 
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Number 8 on your Feedback card 


Digital ALC 

A simple way to get the best out of any transmitten 

by Ed. C. Miller N7APE 


A lot of ham shacks have one or more 
good old transmitters or transceivers 
that lack automatic modulation control. Here 
is a universal mike level unit that features 
the latest in digital audio control. It will 
work with almost any transmitter/mike com¬ 
bination to provide consistent full modula¬ 
tion, over a range of up to 12 dB. It’s the 
way to get the best performance from any 
transmitter, without any internal wiring 
change. 

Because no one consistently talks at the 
same loudness, and/or at the same distance 
from the microphone, some form of auto¬ 
matic level control is almost a must. For 
anyone who has an older rig and would like 
to make the best use of it, this outboard, 
mike-level Automatic Digital Level con¬ 
troller might be the answer. The ADLC is a 
new approach to automatic audio level con¬ 
trol. It represents a better way to keep the 
peak modulation levels constant. 

The Circuit 

Most ALC circuits arc a variation of Fig¬ 
ure la or lb. Because an increase in the out¬ 
put of the variable-gain amplifier above a 
certain level reduces the amplifier’s gain, its 
output is reduced—not to the level just be¬ 
fore the “knee” is reached, but slightly more. 
Thus, the output level will continue to rise, 
if only about 1 dB, over a 10 dB range of in¬ 
put above the compression level. If the mod¬ 
ulation is set at 85 percent, for example, the 
actual modulation percentage will generally 
increase to about 95 percent at 10 dB of 
compression. 

Other things that must be considered in 
such a circuit are the attack and release 
times of the gain control circuit. The attack 
time, which must be very short to prevent 
any portion of the audio peaks from exceed¬ 
ing the pre-set limits, is primarily deter- 




Figure la, lb. Block diagrams of standard 
ALC circuits. 


mined by the value of C in the 
RC network, the output resistance 
of the amplifier, and the forward 
resistance of the rectifier. The re¬ 
lease time is determined primarily 
by the values of C and R. To gel 
the desired fast attack and slow 
release, the reverse resistance of 
the rectifier and the input resis¬ 
tance of the amplifier become 
limiting factors. Also, both of 
these values become lower with 
an increase in temperature. And, 
as Cl is discharged at a non-lin¬ 
ear rale, compromises must be 
made in the values of both C and 
R. 

The digital ALC circuit shown 
in the block diagram of Figure 2, 
and schematically in Figure 3, 
overcomes these problems by us¬ 
ing two comparators; one to es¬ 
tablish the maximum output, and 
another set of about 1/2 dB below the first. 
Whenever the audio input level is sufficient 
to activate the first comparator, two things 
occur: The 4029 counter Up/Down input is 
switched to UP; and a high speed (300 kHz) 
pulse generator (one section of a 4093B) ac¬ 
tivates the clock input of the 4029. The 4029 
outputs (Ql, Q2, Q3, and Q4) enable indi¬ 
vidual sections of the quad bi-directional au¬ 


dio switches. These switches each control 
gain-reduction pads, in 3/4 dB increments, in 
and between the op-amp stages. 

Therefore, gain reduction of up to 12 dB 
is attained by reducing the audio output in 
3/4 dB steps, until that comparator becomes 
inactive. The second comparator is active all 
the time the first comparator is active. When 
the audio output peaks drop below the sec¬ 
ond comparator’s reference, and remain be¬ 
low it for about a second, the Up/Down in¬ 
put of the 4029 is switched to DOWN and 
the 4093B slow counter is enabled and be¬ 
gins to increase the amplifier gain in 3/4 dB 
steps, at a relatively slow pace. Thus, the 
peak modulation is kept within less than one 
dB of maximum over a 12 dB range, but 
docs NOT ‘PUMP’ if the peak levels remain 
relatively constant. (If the modulation peaks 
are at 95% at zero dB compression, they will 
also be 95% at over 10 dB of compression.) 

The scope tracings in Figure 4 show the 
input and output of the DALC. The initial in¬ 


put level is approximately -45 dBm. At the 
end of the first two cycles, the level is in¬ 
stantly increased by 10 dB. The lower (out¬ 
put) trace shows how quickly the first nega¬ 
tive peak is reduced as the amplifier gain is 
digitally changed. The next positive and 
negative peaks have minor gain adjustments 
that effectively center the waveform. At the 
end of a cycle and a half, the output level 
and waveform are stabilized at the level it 



Figure 3. Block diagram of the Digital ALC. 
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was before the input level increase. 

The advantages of such a circuit include 
[a] precise incremental control of the maxi¬ 
mum output (over a range of more than 3 to 
1): [b] recovery that is at a consistent rate; 
and [c] maximum output level that remains 
constant over the compression range. 

The diagram of a prototype of Figure 2 is 
shown in Figure 3. As it was intended as a 
microphone preamp that could be used with 
any transmitter, it uses an FET preamp feed¬ 
ing one half of an LM-358 dual op amp. If 
the output level of the microphone is exces¬ 
sive, a resistor may be installed in So(2) to 
reduce the input level to the appropriate 
amount. This is followed by two more sec¬ 
tions of LM-3.‘)8s that include a switched L- 
Pad in the input, plus a switched negative- 
feedback pad in each amplifier. The last 
LM-358 section is used as an inverter, to 
provide both positive and negative peak de¬ 
tection for the comparators. 

The output of the third 1C stage also pass¬ 
es through an RC audio filter, level reduc¬ 
tion network and output level control before 
being applied to the transmitter MIC input. 
Included in this network, is an FET that au¬ 
tomatically reduces the audio output by 



Figure 5a. PC board foil pattern. 
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Figure 5b. PC board parts layout. 


10 (1F/25V Elect. 
1.5 iiF/25VTant. 
1.5 nF/25VTant. 
1.5 4F/25VTant. 
1.5iiF/25VTant. 
1.5nF/25VTant. 
1.5iiF/25VTant, 
68 pF ceramic 
4.7 pF/25V Tant. 
4.7 pF/25V Tant. 
68 pF ceramic 
0.39 pF/Mylar 
0.22 (iF Tant. 

4.7 hF/ 25V Tant. 
47 HF/25V Elect. 
2200 pF mica 
0.1 pF Mylar 
560 pF 


LM-319N 

LM358N 

CD4016 (orCD4066) 
CD4029 
CD4093B 
LM317LZ 


input from the microphone 
is driving the ALC circuit 
■ beyond its designed maxi¬ 
mum of 12 dB of audio 
level compression. This 
FET is deactivated as soon 
as the audio peaks no 
longer exceed the com¬ 
pression range. 

A jack is provided for 
an LED that will light at 6 
dB of compression, and 
remain lighted at all high¬ 
er compression levels. The 
microphone input level 
should be such that this 
LED flashes on occasion¬ 
ally, but not continually, 
while the transmitter is be¬ 
ing modulated. 

With both input and 
output levels easily adjust¬ 
ed. this unit will work 
well with almost any 
transmitter with medium 
to high impedance input. 

This MIC level device 
is just an example of a 
practical application of 
digital ALC. For use with¬ 
in a transmitter under con¬ 
struction. the input FET. 
and output pad network 
could be eliminated—and 
the DALC inserted in the 
audio chain wherever the 
level is about IV. Adding 
another counter and quad 
bilateral switch would per¬ 
mit the incremental peak 
output range to be any 
fraction of a dB, and/or 
the range could be extend¬ 
ed to 15 or 20 dB. m 
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73 Review 


Number 9 on your Feedback card 


by Greg Saville N7IDB 


AEA’s Weather FAX 
Decoder 

HF FAX on an IBM PC. 


Advanced Electronic Applications, Inc. 

P.O.Box C2160 
2006 196th St. S.W. 
Lynwood WA 98036 
(206) 774-5554 
Price Class; SI50 


T he AEA-FAX™ is a multi-intensity gray-scale 
FAX receiving system that works with IBM or 
compatible computers. Those of you who are fa¬ 
miliar with AEA's PK-232 multimode TNG already 
know that its FAX capability is limited in that it can 
only decode two levels of brightness. While this 
provides reasonable results for simple line draw¬ 
ings like weather charts, it leaves a lot to be de¬ 
sired for true gray-scale transmissions such as 
satellite images or newswire photographs. The 
AEA-FAX system can decode 16 levels of gray, 
which provides very nice reproduction of satellite 
photos transmitted by the NOAA weather services 
when viewed on a VGA video monitor. 


■ tULlLJ 



Photo A. AEA-FAX is menu-driven and 
mouse compatible for ease of use. 


program by typing: FAX, and then tuned in a FAX 
transmission. In just a few seconds a weather 
chart started to appear on my screen! While wait¬ 
ing for the image to complete, I read some more of 
the manual. As more of the picture appeared, I no¬ 
ticed that the image was somewhat slanted, but 
found instructions to adjust the timing to my sys¬ 
tem to provide perfectly aligned images. I found 
the program very easy to use: Windows and 
menus are provided for all functions, help screens 
are available and all selections can be made with 
arrow keys or a mouse. 

You can find your way around and do just about 
everything without even needing the manual. 


What Do You Get? 

The AEA-FAX system includes a FAX demodu¬ 
lator adapter, software on both 3-1/2” and 5-1/4" 
disks, and a 28-page owner's manual. 

The FAX decoder modulator resembles a large 
serial connector with male and female 25-pin RS- 
232 D connectors. One connector plugs in to one 
of your serial ports while the other side can accept 
another serial device (like a PK-232 or modem, 
but not a mouse) so both can share the port. 
When you're not using the AEA-FAX, your com¬ 
puter can still use the other serial device so you 
don't have to keep plugging and unplugging ca¬ 
bles vrhen you want to use the port for something 
else. The demodulator adapter has a 5' shielded 
audio cable with a standard 1/8” phone plug that 
connects to your receiver's remote speaker jack to 
provide the FAX input. 

AEA thoughtfully includes their software on both 
sizes of disks, so you don't have to worry about 
being sure of getting the right version for your sys¬ 
tem and they don't have to worry about stocking 
two different versions. 

The owner’s manual is very well written and quite 
complete. It begins with a one-page “Quick Start 
Procedure’ section for those of us who are most 
anxious to get up and running immediately. More de¬ 
tails follow, including “Hardware Requirements,” 
“System Overview,' “Func'Jons of the Components," 
"Installation of the Hardware and Software,’ “Run¬ 
ning the Program," and "Capturing Live Data," plus a 
technical discussion of how facsimile transmissions 
work and more details of how to use the various 
software modes, with command summaries. Lastly, 
some weather FAX frequencies are listed, along 
with a short discussion of radio propagation consid¬ 
erations, a glossary, and illustrations of the system 
layout and examples of the various received wave¬ 
forms as shown by the Miniscope function. 



Photo B. Using the miniscope while capturing 
a weather FAX. 



Photo C. Sample weather satellite image 
showing the high quality possible when view¬ 
ing on a VGA screen. 


Quick Start Procedure 

Installation and setup was very brief and easy, 
thanks to the Quick Start Procedure. I just plugged 
the device into my COM1 port, plugged the audio 
cable into my TS-440. mounted the floppy disk in 
my system and typed; INSTALL. The install pro¬ 
gram creates an AEA-FAX directory on your hard 
disk and copies all the software to it. I started the 


View Mode 

Once a complete image is received, you can 
save it to disk for later viewing. To load a saved 
FAX, just select the “Load a Picture from Disk’ 
menu item with the mouse or arrow keys. A direc¬ 
tory listing of available pictures is displayed and 
you just click on the one you want. Next, you se¬ 
lect “View the Current Picture" from the menu and 
the FAX is displayed. Several viewing options are 
available in view mode, including moving the pic¬ 
ture left or right, scrolling up or down to see pic¬ 
tures larger than your display, mirror, flip, invert, 
zoom, print, color palette selection or edit, and a 
help function. Pictures can even be exported to 
.PCX Paintbrush file format for further editing or 
touch-up with PC Paint. 

Input Mode 

Capturing pictures couldn't be easier; the soft¬ 
ware automatically detects start and sync tones 
and adjusts itself for different FAX formats. It even 
automatically adjusts the gray-scale level decod¬ 
ing to the signal to ensure full gray-scale represen¬ 
tation. 

While in input mode, there are several com¬ 
mands you can enter including toggle invert, tog¬ 
gle reverse, lines per minute select, index of coop¬ 
eration select, automatic mode, screen clear, re¬ 
sync screen, miniscope select and a help screen. 

Miniscope 

Proper tuning of your receiver to the FAX signal 
is vital for good results and AEA provides a handy 
way to adjust your receiver with the built-in Mlnis- 
cope. Anytime you’re receiving a FAX, you can se¬ 
lect the Miniscope by pressing the “M” key. The 
screen splits and shows a spectrum analysis of the 
FAX signal in the lower window of the screen. In real 
lime, you can watch the effect of tuning and volume 
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Figure 1. Sample hard copy output of a 
weather satellite image as printed by AEA- 
FAX on a laser printer. 


Figure 2. Sample hard copy of a typical 
weather chart as printed by AEA-FAX on a 
laser printer. 

— 


Photo D. A sample weather chart produced 
by the AEA-FAX. 


level adjustments and select the settings that give 
you the best quality picture. I like the miniscope so 
well that I almost always leave it on. 

Advanced Features 

Watching an image slowly appear line by line is 



Photo E. AEA-FAX includes an image export 
PC-Paintbrush format for editing and touch-up. 

fun the first few times, but since it can take 10 to 
15 minutes for a complete transmission, it be¬ 
comes less exciting with time. This is where the 
unattended capture or "Autolisf feature is appreci¬ 
ated. The Autolist function allows you lo capture 
pictures automatically while you're away from the 
system for viewing at a later lime. Options allow 
you to program a specific timetable to collect just 
the images you want, as long as you know the 
schedule of the station you’re listening to. 

Entering a special lime of 99:99 sets the Au¬ 
tolist feature to decode and save every FAX trans¬ 
mitted. This turns out to be my favorite mode. 

Images can be printed on Epson 9- or 24-pin 
dot matrix printers or on Hewlett Packard compati¬ 
ble laser printers in 150 or 300 dots per inch reso¬ 
lution. I found that text or line drawings, like most 
weather charts, printed nicely, but multi-level gray¬ 
scale photographs obviously can't be printed as 
well on a device that only has two color choices— 
black or while. In its best mode, the program 
dithers the image lo provide nine gray levels at the 
expense of some resolution loss. While the printed 
images can't approach the quality of the on-screen 
views, they sure were a hit in my son's elementary 
school class when they were studying a unit on 
weather. 

A neat slide show utility is provided, which is a 
great way to show off your best images. This 
mode allows you the ability to display a series of 
cloud-cover pictures like they do on the 11p.m. TV 

The utilities menu offers a number of file han¬ 
dling and capture functions including setting up a 
default directory for file operations, pnnter selec¬ 
tion and options, start and stop tone threshold, 
stop tone frequency, auto sync delay, display 
shades, menu screen colors, and even adjustment 
for a built-in screen saver mode. 

Suggestions 

While I'm really impressed and satisfied with 
the unit, there always seems to be something mi¬ 
nor that can be improved. I'd like to see an easier 


utility that converts images to standard “PCX" 

way to start the autolist unattended capture func¬ 
tion. As it is now, you need to select the autolist 
menu option and type in several parameters, exit, 
and then start autolist with ALT-L. I'd like to see a 
simpler setup where you just select a menu item 
that starts decoding and saving all files right away 
with some default, yet unique file names. It would 
also be nice if there was a way to load and view a 
file in one step, like maybe double clicking on the 
file name As it is now, you first select the load 
function, select the file you want to load, then se¬ 
lect the view function. This gets tedious if you 
have 30 or so new files you'd like lo quickly scan 
through. 

Being the tinkerer that most hams are. I'd also 
like to see a schematic diagram for the demodula¬ 
tor circuit. It's a pretty simple, yet clever, circuit 
that taps its voltage from the RS-232 control lines 
and does an amazing job of decoding analog lev¬ 
els through a serial portl 

One other minor suggestion has to do with the 
product packaging. The box contains a little com¬ 
partment lor the disks and I noticed that my 3-1/2' 
disk fits pretty snugly, enough so that the floppy 
disk case is now permanently distorted. Not 
enough lo prevent the disk from spinning, but it 
doesn't look like it would take much more to cause 
trouble. I've decided not to snap the disk back into 
its compartment lor storage. 

Lastly, I think a nice follow-on product would be 
another program or software upgrade to use the 
demodulator circuit to decode and display SSTV 
pictures. It seems the hardware is capable: it 
would just take some additional software to display 
it properly. 

Do I Like It? 

I have thoroughly enjoyed playing with the AEA- 
FAX system and especially like seeing the ever- 
changing cloud patterns from the satellite photos. 
The software is quite good, easy to use, and 
hasn't exhibited any bugs. For the enjoyment val¬ 
ue alone, I feel quite satisfied. For someone who 
really needs access to the various weather infor¬ 
mation available, the cost is very reasonable. Q 
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by David Cassidy NIGPH 


Number 10 on your Feedback Card 


The Larsen KG 2/70 

H B B H B M ■ Vancouver V 

Glass-Mounted Antenna 


U ntil very recently, I have always driven 
what could be kindly referred to as 
“klunkers." While all of my friends were taking 
out huge loans to get the latest and greatest 
offering from Detroit or Tokyo, I was stuck 
with whatever the used car salesman thought 
he could dump on me. 

For a ham, there is one advantage to driv¬ 
ing an old, beat-up car: You never have to 
worry about attaching any kind of antenna to 
it. Since there is no way to harm a car that is 
already overdue for the junkyard, you can 
drill, attach, fasten, hang and install to your 
heart's content. 

All of this changed for me when I finally 
bought my first never-before-driven, “0" on 
the odometer, brand-new car. It’s a little red 
coupe, and the last thing I wanted to do was 
slap a mag-mount on that shiny paint, or stick 
some aerial monstrosity on the trunk lip. 
Since I wanted to operate both 2 meters and 
440 MHz, I needed a dual-band antenna. Al¬ 
so, since I live in a very hilly area of the 
world, I wanted a bit more signal punch than 
your average quarter wave. Of course, the 
answer to a new-car owner’s prayers is a 
through-the-glass antenna, but a few calls to 
the various mail order companies soon con¬ 
firmed my worst fears: Nobody makes a dual¬ 
band, glass-mounted antenna. I swallowed 
my pride, opened my wallet and was soon 
dragging along a very nice, but very ugly, du¬ 
al-band antenna—complete with what looked 
like a military-issue trunk lip mount (actually. 
It was a high-quality piece of hardware from a 
very well-known company, but the high loan 
payments for the new car had clouded my 
judgement). 

Not long after I broke down and installed 
the trunk-mounted antenna, Larsen started 
advertising their new KG 2/70 dual-band, 
glass-mounted antenna. A few phone calls 
and one more trip to my wallet for the credit 
card later, I was the proud owner of a dual¬ 
band, glass-mounted antenna. 

The KG 2/70 

The KG 2/70 is a sleek-looking, unobtru¬ 
sive antenna. With its black polyurethane 
coating and the exposed coil-in-the-whip de¬ 
sign, it looks like a cellular phone antenna on 
steroids! 

Electrically, the KG 2/70 is a half wave on 
2 meters and a collinear on 70 centimeters. 
No ground plane is needed (go look it up, if 
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you want to know why), and Larsen claims 
gain of 2.5 dBd on 2 meters and 4.5 dBd on 
70 centimeters. 

The antenna is pre-tuned to provide a 
1.5:1 SWR. Minor adjustment is provided by 
moving the whip up or down about 1/2 inch 
and securing it with a setscrew. I found that 
this adjustment had minimal effect on the 
SWR, so I left it as it came from the factory— 
fully inserted. 

Installing the KG 2/70 

Installing the KG 2/70 takes all of about 10 
minutes. Everything you need is included, 
and the step-by-step instructions are quite 
clear. 

The only trick to installing any glass- 
mounted antenna is making sure the glass is 
at room temperature. (Since I ordered the an¬ 
tenna around Thanksgiving and I don’t have 
a garage. I waited until April!) The only other 
precaution is to make sure your window is 
clean, both inside and out. Ignore either of 
these precautions and you may find yourself 
dragging your antenna down the highway 
someday. 

After deciding where you want to mount 
the antenna (usually the upper edge of the 
back window), all you do is clean the glass, 
swab the surface with the supplied alcohol 
pad (to get the glass really clean), measure 
and mark with a pen (so you get it right where 
you want it), apply the supplied adhesive, 
peel off the backing on the mounting plates 
(one for the inside and one for the outside), 
and press. I would suggest that you peel off 
the backing paper from the mounting plates 
before applying the liquid adhesive to the 
window. This stuff dries very quickly, and you 
don’t want to be fumbling with the backing 
paper while it does. 

Once you have the plates stuck to the in¬ 
side and outside of your window, the only 
thing left to do is run the coax (a few press-on 
coax clips are supplied to help route the coax 
along the top of your window), solder on the 
supplied PL-259 and attach it to your rig. Your 
initial thought upon seeing the supplied but 
unsoldered PL-259 may be. “Those lazy 
@#+%&s! Couldn’t they have installed the 
lousy plug!" After a few moments, you'll also 
realize how much easier it is to route the 
coax through your vehicle without that bulky 
connector hanging up on everything. Wait un¬ 
til you’re done routing the coax to the rig. 


then solder on the PL-259. It will save you 
time and skinned knuckles. 


On The Road 

The true test of 
any antenna is how it 
works in real-world 
conditions (1 proba¬ 
bly wouldn’t feel this 
way if I had an an¬ 
tenna test range, but 
I don’t). I set up an 
A-B test between the 
KG 2/70 and the top- 
quality dual-band an¬ 
tenna I had been us¬ 
ing. 

The KG 2/70 
turned in almost 
identical perform¬ 
ance to my other 
dual-band antenna. 

When you consider 
that the antenna isn’t 
physically connected 
to the radio, this is 
pretty amazing. In 
fact, the KG 2/70 
was a little better on 
transmit. This was 
probably due to the 
fact that the KG 2/70 was mounted at the 
very top of my rear window, while my other 
antenna was attached with a trunk lip mount, 
placing a major portion of the antenna ele¬ 
ment below the roof line. 

On the receive side of the coin, I didn’t no¬ 
tice any difference at all, but in another A-B 
test between the KG 2/70 and a 2 meter 5/8- 
wave mag-mount, the KG 2/70 provided a no¬ 
ticeable increase in the receive range (about 
two S-units). 

Conclusion 

I am quite pleased with the performance of 
my KG 2/70. If you were ever disappointed by 
earlier experiences with capacitively-coupled, 
glass-mounted antennas, you should give 
this new antenna a try. I have to admit that I 
was never impressed with the performance of 
glass-mounted antennas. Sure, they worked 
OK, but they were a compromise between 
aesthetics and performance. The KG 2/70 
lets me have my cake and eat it too! 

. .. and it looks cool on my little red car! 



Photo A. the Larsen 
KG 2/70 mounts di¬ 
rectly on glass. 
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A Frequency Counter Upgrade 

Accuracy at the flip of a switch. 

by James Flynn KD9ZT 


M any hams have a frequency counter as 
part of their station, or for u.se as a test 
instrument. If you're in this group. I'm .sure 
you wonder how accurate your counter is. 
Frequency is often a point of argument 
among amateurs, and discrepancies exist. In 
this article, I’ll explain an inexpensive modi¬ 
fication, adaptable to almost any counter, that 
I used to make a highly accurate and stable 
instrument. 

Frequency Counters 
A short review of frequency counter opera¬ 
tion will show the cau.se of inaccurate dis¬ 
plays. "Timeba.se" refers to the length of 
time (usually I or 0.1 second) that an elec¬ 
tronic "gate" allows for the unknown input 
signal to reach the counters. While this gate is 
open, the cycles of the unknown signal are 
counted. When the gate closes, the count is 


cy is divided, so is the frequency error. The 
oscillator may be off several kHz. but after 
division by several million, the error be¬ 
comes minute. Still, extreme precision is es¬ 
sential. ard crystal oscillators are prone to 
drift with time and temperature, leaving time- 
base accuracy in question. 

My counter is an inexpensive Hcathkit IM- 
2410, purchased fortune-ups, tinkering, and 
repair work. I soon realized that warm-up 
drift of the unit was substantial, amounting to 
500 Hz on the 2 meter band over a two-houf 
period. I was dissatisfied with such dubious 
accuracy, and began pondering ways to mod¬ 
ify the timebase oscillator for better stability. 
A crystal oven or a substitute timebase fre¬ 
quency source seemed logical choices. 

Selecting Your Standard 

Probably the most stable oscillator avail¬ 


able to an amateur is a surplus frequency 
standard, a proportionately controlled, oven¬ 
sized, crystal oscillator. Companies such as 
CTS Knights produced these units for the US 
military. They are generally available at 
hamfests, and I have seen them in a surplus 
house catalog. I obtained a Knights standard, 
and began the project of adapting it to my 
counter as a substitute timebase oscillator. 

The Knights frequency standard is housed 
in a plated brass can 2" x 2" x 5" long. All 
connections are made at the bottom through 
an octal plug/socket. Removing a threaded 
plug from the top of the can exposes a piston 
trimmer capacitor, used for precise frequen¬ 
cy adjustment. This unit has a frequency out¬ 
put of 1 MHz at approximately 4 volts rms. 
Once temperature and frequency stability are 
achieved, drift is specified as no more than 
one part in 10* per day. Actual drift will 
likely be much less. It requires 28 volts DC at 
approximately 0.2 amps. Cold start-up cur¬ 
rent may reach 0.5 amps due to high demand 
by the heating element. Standards made by 
other manufacturers may have different out¬ 
puts and power requirements. 

The Heath lM-2410 timebase frequency is 
generated by an adjustable 3.579 MHz crys¬ 
tal oscillator/divider, VIO (Figure 1). VIO 
output frequency is 60 Hz. Driver transistor 
Q6 provides a suitable waveform to U8. a 
divide-by-six with 10 Hz output. These 1 and 
10 Hz frequencies are routed from a front 
panel switch to the signal input gate circuitry 
to allow selection of a 1 or 0.1 second gate. 

Designing the Modification 

It’s apparent from the Heath circuit that 10 



Fif>iire I. The Heath IM-24J0 timebase frequency is generated by an adjustable 3.579 MHz 
crystal oscillator/divider, UIO. 


displayed on the front panel, circuitry is re¬ 
set, and the gate re-opens for a new count. 
Obviously, if the gate remains open for loo 
long or too short a lime, the counter will err 
high or low. respectively. 

If the unknown signal happens to be 146 
MHz. for example, a gate-timing error of 
only one-millionth of a second would pro¬ 
duce a count error of 146 Hz. To achieve such 
precision may seem unthinkable, but fre¬ 
quency division makes it possible. Most 
counter timebases are generated by dividing 
the frequency of a crystal oscillator running 
at several MHz down to 1 Hz. As the frequen- 
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Figure 2. To build this curcuit, you only need five 7490 decade counter/dividers and a piece of 
perfboard. 






Hz would be an ideal substitute frequency to 
inject into the timebase generator. With 1 
MHz available from the Knights standard, I 
needed only to divide by 100,000, or equiva¬ 
lently, to divide by 10 five times. I bought 
five 7490 decade counter/dividers and a piece 
of perfboard to construct the circuit in Figure 
2. The chips are wired in series divide-by- 
ten. The Q1 transistor stage was necessary to 
shape the sinusoidal output of the frequency 
standard into a shape resembling a square 
wave, with the steep edges necessary to reli¬ 
ably trigger the first divider. 

Diode D1 accomplishes this task by hold¬ 
ing the transistor in cutoff until the 4 volt sine 
wave applied to the gate reaches about + 1.4 
volts. This is the combined voltage drop of 
D1 and Q1 base-emitter junction. At this 
point the transistor turns on sharply, giving a 
steep leading edge to its output waveform. 
The reverse occurs on the falling edge of the 
sine wave. A second diode in series with D1 
would “square” the output waveform even 
more, but it was unnecessary in this case. 
Note that the input waveform must be of 
ample voltage to overcome the voltage drops 
of Q1 and any emitter diodes. Had the output 
of the frequency standard been insufficient, a 
preamp stage ahead of Q1 would have been 
necessary to boost voltage. 

The next task was to mount the perfboard 
inside the Heath cabinet. Finding no likely 
place for nut-and-bolt mounting, I soldered 
two #16 wire “legs” to the perfboard, posi¬ 
tioned to match areas of ground foil on the 
Heath board. I soldered the legs to the ground 
foil, supporting my assembly above the main 
counter circuitry. This type of mounting ap¬ 
pears entirely adequate for small structures. 1 
took -1-5 volts directly from the Heath regu¬ 
lated bus. Interfacing to the IM-2410 was 
simple—1 removed U8 from its socket and 
plugged the substitute frequency from my 
divider into the pin-8 (output) position of the 
U8 socket. 

Next, I mounted the frequency standard 
onto a 5" x 6" x %" board, which left ade¬ 
quate room for a companion 28-volt power 
supply. I used a Radio Shack miniature 24- 
volt transformer. The rectified, filtered DC 
output is about 34 volts. A simple Zener 
diode-controlled pass transistor lowers 
voltage to the 28 volt requirement. Power 
supply circuit descriptions are readily avail¬ 
able from many sources, so I will not go into 
detail. Good supply regulation is not neces¬ 
sary, as the Knights standard has precise 
voltage regulation internally for critical cir¬ 
cuitry. A 24-volt wall transformer would 
likely suffice, although I haven’t tried one. 

I mounted this assembly on top of the coun¬ 
ter with 'A ” standoffs to avoid blocking venti¬ 
lation holes. The 1 MHz input frequency is 
fed to the divider inside with RG-174 mini¬ 
coax, through a ’/s" phone jack installed in 
the cabinet rear panel. You could also place 
the standard apart from the counter and use a 
longer feed cable. To avoid an additional 115 
volt supply cord at my station, I wired the 
power supply transformer primary through a 
strain relief in the counter’s rear panel to 115 
volts points inside, so that the Heath line fuse 


also protects the transformer. The 28-volt 
supply and the frequency standard are always 
powered, unaffected by the counter on-off 
switch. Reassembling the cabinet completed 
installation, and a quick check confirm^ that 
the counter was operating normally. 

Calibrating the Standard 
Calibration of the frequency standard is 
quite easy. Install a coaxial “T” fitting in the 
feedline of one of your HF antennas at your 
operating position. Tune your SSB rig to 
WWV at 10 MHz, then move up a few hun¬ 
dred Hz to hear a tone from their carrier. A 
sharp CW filter helps give a cleaner tone, 
reducing modulation effects. Feed a sample 
of the 1 MHz frequency standard output 
through a 100 pF capacitor to the coax “T. ” 
The tenth harmonic of the 1 MHz frequency 
will beat noticeably with the WWV carrier. 
Use a miniature screwdriver to adjust the 
output frequency of the standard. 

As this frequency nears zero beat, the S- 
meter will deflect 2-4 units with each beat, 
and beats will be audible in headphones or 
speaker. It helps to calibrate the standard 
during periods when QSB on WWV is at a 
minimum. With a little practice, one beat 
every other second can be achieved. More 
accurate calibration becomes difficult due to 
confusion with QSB, but it is by no means 
necessary. A beat every two seconds is equiv¬ 
alent to 'A Hz error at 10 MHz. This extrapo¬ 
lates to a 7 Hz error on the 2-meter band, and 
to a 23 Hz error at 450 Mhz. Few counters 
can approach this accuracy. 

Maintaining Accuracy 
With this particular standard. I’ve noticed 
that a “stabilization” period is necessary 
each time the frequency trimmer is moved. I 
don’t know if this is typical. I usually wait 
several hours to check the results of each 
adjustment. But once calibrated, months go 
by without frequency checks. It just isn’t nec¬ 
essary. The frequency standard runs along 
most dependably. My counter never leaves 
the shelf, but one that is subjected to rough 
use would probably require periodic frequen¬ 
cy checks to maintain the accuracy stated 
above. 

This may be my most worthwhile home¬ 
brew project to date. It is very enjoyable to 
have accurate frequency measurement capa¬ 
bility at the flip of a switch—without warm¬ 
up, without drift. If you have the frequency 
counter “doldrums,” investigate adapting 
this procedure to your counter. 

W9ZTK deserves credit for the technical 
specs of the Knights frequency standard, as 
well as my thanks for his help in making this 
project a reality. 

A limited supply of 10 MHz frequency 
standards (EG&G model T-424, 12 VDC) 
are available for $16 ppd. from Chuck 
Houghton WB6IGP, 6345 Badger Lake, San 
Diego, CA 92119. To use these modules 
with the circuit in Figure 2 you will have to 
add on an additional 7490 decade divider.® 


You may reach James Flyrni KD9ZT at Box 
32, Dana IL 61321. 
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o Self-supporting up to 144 
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Heights offers you unmatched 
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proved and improved for over 
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Ham Television 


Bill Brown WB8ELK 
c/o 73 Magazine 
70 Ftoute'202 North 
Peterborough NH 03458 

Video Ins and Outs 

If you have a computer in your 
shack, you've probably thought about 
using it to capture and display a still- 
frame image of your ATV contacts. 
Once you have that special Image in 
your computer, you could label the im¬ 
age with the time and date of recep¬ 
tion and actually start a video logbooki 
Not only that, you could snap a still- 
frame of yourself, label it with your 
callsign using any of several drawing 
programs, and use this for your video 
ID. Getting that priceless video image 
into your computer is of particular in¬ 
terest to those of you who are using a 
computer for slow-scan TV (SSTV). 

Up until recently, the only way you 
could snatch a video image into your 
computer was through the use of very 
expensive digitizers. Fortunately, there 
are a number ot fairly inexpensive 
boards and interfaces now available 
that won’t cost more than your com¬ 
puter! There are quite a few to choose 
from, and this Is not a list of all that is 
available by any means. However, I'd 
like to discuss a few of the inexpen¬ 
sive boards I've run across that I think 
will be of particular Interest to ATVers 
and SSTVers. 

Black and White Digitizers 

The least expensive boards are 
those that will do only black and white 
Images. Depending on your needs, 
these boards are certainly the most af¬ 
fordable way to digitize your video im¬ 
age into your computer. 


The SV1000 Video Digitizer 

For just $89.98 + $5 shipping, you 
can obtain a small board that plugs in¬ 
to your computer’s parallel port. It 
comes without a case and requires 
you to strap a 9-volt battery onto the 
board for power (you can leave the 
battery attached since it is only used 
lor power during the brief period of 
time a capture is being performed). A 
BASIC program is included in the 
package that allows you to capture a 
black and white video image in any¬ 
where from 10 to 20 seconds, depend¬ 
ing on the resolution you require. The 
digitizer provides either 640 by 480 or 
320 by 200 resolution and will operate 
with any IBM PC or compatible from 
an 8088 to a 80386 with a CGA, EGA 
or VGA display. The program allows 
you to vary contrast, brightness and 
sync via software control to oblain the 
best image. The image is digitized in 
256 shades of gray, which results in a 
very high quality image. The SVIOOO 
and its companion program are avail¬ 
able from Frank Lyman at Colorburst, 
P.O. Box 3091, Nashua NH 03061; 
phone: (603) 891-1588. 

The Ventek VIP 640M 

Coming in at $129, the Ventek VIP 
640M is a black-and-white digitizer 
that plugs into an internal slot in your 
XT computer (the VIP 640M/AT, priced 
at $149, is for use in an AT machine). 
These digitizers take about 1/3 of a 
second (1/5 second for the AT ver- 
sion)to capture the image (operating 
as a line grabber) and digitize the im¬ 
age with 256 shades ot gray with a 
resolution of 680 by 480 pixels. A PAL 
version is also available. 



Photo A The SV-1000 monochrome video digitizer from Colorburst. 





Photo O. The Ventek VIP 640C color vrdeo digitizer. 


The VIP 640M comes with some 
very powerful software that allows you 
to get the most out of the digitizer and 
to store the image in all popular file 
formats. You also get a program called 
“Picture Publisher* that allows you to 
modify, edit and manipulate the image. 
For more information, contact Teri 
Csellak or Mark Montana at Ventek 
Corporation, 31336 Via Colinas, Suite 
102, Westlake Village CA 91362; 
phone: (818) 991-3868 Or FAX: (818) 
991-4097. 

ComputerEyes B/W 

Digital Vision, Inc. offers a 
monochrome board that will digitize an 
NTSC or PAL video image for $249.95 


that plugs internally into your PC. II 
captures a 640 by 480 pixel image 
with 64 gray levels. It takes from six to 
12 seconds to complete a capture and 
will support Hercules, CGA, EGA. 
VGA and Super VGA displays. Its 
companion software allows you to dis¬ 
play the image in a variety of modes: 
high contrast, gray scale, dithered 
grays and false color. In addition, ex¬ 
tensive enhancement routines allow 
you to adjust brightness and contrast, 
and to sharpen, smooth and halftone 
the image. All popular image file for¬ 
mats are supported. For more infor¬ 
mation, contact: Digital Vision, Inc., 
270 Bridge Street, Dedham MA 
02026; phone: (617) 329-5400. 
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Photo £ The Ventek CHROMA VGA display board capable of 32,768 colors (Hi- 
Color mode) comes with an NTSC video output. 


Color Video Digitizers 

If you want the ultimate in video 
digitizers, particuiariy if you already 
own a VGA display, you might as well 
go for a full-color digitizer. Although 
more expensive, I think you’ll find the 
results to be Impressive enough to 
make the extra expenditure very 
worthwhile. 

The Ventek VIP 640C 

At $299, this is one of the most rea¬ 
sonably priced color digitizers ( a PAL 
version is also available, model S 640 
CP/AT.) You get a high-quality system 
that plugs inside your computer which 
is capable of capturing a 640 by 480 
pixel image with over 16 million colors 
and 256 gray levels. It does this in 
less than a second. You can capture 
the image in either a 24-bit/pixel or 8- 
bit/pixel color mode, or even as an 8- 
bit/pixel monochrome mode depend¬ 
ing on your needs. As with the VIP 
640M monochrome board, you get a 
powerful software package that allows 
you to correct color, mask, cut, spray, 
or enhance the Image as well as to 
create a collage effect with several im¬ 
ages. In addition, you can use their 
FOTOfiler image database manage¬ 
ment software to store your image in 
an image database that is fully dBASE 
file compatible and allows easy re¬ 
trieval and display of the stored im¬ 
ages (perfect for an ATV logbook). 
ComputerEyesfPro 

Priced at $399.95, tNs Is the color 
version of the Digital Vision, Inc. Com- 
puterEyes B/W board. It is capable of 
capturing a 24-blt (16 million colors) 
image and allows you to reduce the 
image to an 8-bit, 256 color mode on- 
the-fly. It takes from 1.5 to 24 seconds 
to digitize an image. It supports all 
common image file formats and an op¬ 
tional developer's package is available 
for Incorporating scanning routines 
within an application. 
ComputersEyes/RT 

All of the previous digitizers we've 
discussed so far were only capable of 
digitizing an Image If the subject holds 
still for anywhere between 1/5 of a 
second to as much as 24 seconds. 
This is OK if you have a good still- 
frame mode on your VCR, but the ulti¬ 


mate is to have a frame-grabber video 
digitizer. This allows you to capture 
just a single frame of video (l/30th of 
a second) in real time. Unfortunately, 
this kind of capability increases the 
price of the digitizer to the point where 
it is almost as expensive as the com¬ 
puter! Still, for those who want to 
snatch some live-action video, you 
might want to investigate the Comput- 
erEyes/RT, priced at $599.95. This 
board allows you to frame-grab the im¬ 
age in a resolution of 512 by 512 pix¬ 
els with a full 24-bits (16 million col- 

VGA to NTSC 

One of the most frustrating prob¬ 
lems among ATVers who own a com¬ 
puter Is the Inability to accurately show 
off their latest computer graphics and 
programs. The video format of most 
computers is NOT NTSC compatible 
(scan rates can be radically different) 
and can not be transmitted directly 
over the air. The only solution is to 
point your TV camera at your comput¬ 
er monitor and hope for the best. You 
get reasonable results by doing this, 
but some output formats cause an an¬ 
noying flicker due to the scan rate dif¬ 
ferences, and the colors never come 
out quite the same. Wouldn’t it be 
great to have a video-out jack on the 
back of your computer that you could 
just plug directly into your ATV trans¬ 
mitter? 

Well, up until recently, that feature 
entailed an expensive card that would 
cost In excess of $500. Now there are 
some alternatives that are cost effec- 

The Ventek CHROMA Display Board 

For those of you wishing to up¬ 
grade your system to a VGA display, 
and particularly one with the new Hi- 
Color mode capable of 32,768 colors, 
you might want to investigate the new 
Ventek CHROMA HiColor VGA dis- , 
play board. This unique VGA board 
has an NTSC output built right in and | 
comes in at a very economical $369. 
For more Information contact; Ventek 
Corporation, 31336 Via Colinas, Suite 
102, Westlake Village CA 91362; 
phone: (818) 991-3868 or FAX: (818) 



Photo F. The TetevEyes module by 
Digital Vision, Inc. allows you to con¬ 
vert your existing VGA display into 
NTSC video. 


The TelevEyes Converter 

Priced at $299.95. this is a sepa¬ 
rate module from Digital Vision, Inc. 
that hooks inline between your com¬ 
puter and your monitor. This converter 
gives you an NTSC video output using 


your existing VGA display. For more 
information contact Digital Vision. Inc. 
at 270 Bridge St.. Dedham MA 02026; 
phone: (617) 329-5400 or FAX. (617) 
329-6286. 

Digital Views 

This is just a sample of some of the 
more economical systems that may be 
useful for the ATVer. Now that getting 
the video in and out of the computer is 
much easier. I expect that 11 won't be 
too long before we see some interest¬ 
ing new hardware and software that 
will allow you to process video in real 
time. 

Look for some affordable special 
effects and image processing applica¬ 
tions for your home computer that will 
rival that of commercial television in 
the near future. Q1 



AMATEUR TELEVISION 


GET THE ATV BUG 

Transceiver 
Only $329 
with 50 Watt 
D26 Amp $539 

Value + Quality 
from over 25years 
in ATV...W60RG 
With our all in one box TC70-1d, ATV Transceiver, 
you can easily transmit and receive live action color 
and sound video just like broadcast TV. Use any 
home TV camera or VCR by plugging the composite 
video and audio into the front VHS 10 pin or rear 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc and 
TV set and you are on the air - it's that easy! 

TC70-1 d has 1.5 Watt p.e.p. with one xtal on 439.25,434.0 
or 426.25 MHz & properly matches Mirage D15, D26, 
D100 amps for 15,50, or 70 Watts. Hot GaAsfet downcon- 
verter varicap tunes whole 420-450 MHz band to your TV 
ch3. Shielded cabinet 7x7x2.5". Req. 13.8 VDC @ .5A 
Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Callbook or send copy of new license. 

Call or write now for our complete ATV catalog 
including downconverters. transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 


(818) 447-4565 m-l 8am-5:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS TomfweoRG) 

2522-WG Paxson Ln Arcadia CA 91007 ““nf®"" (WB6YSS) 


HEART 

DIM. 


We're Making a 
Difference. 


American Heart 
Association 
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■ ■ Number 13 on your Feedback card 

Homing in _ 

Radio Direction Finding 


Joe Moell. RE.. KOOV 



Photo A. Gary Holoubek WB6GCT (pictured) and Tony Levand KA9WGO assem¬ 
bled this 16' tong circularly polarized beam with a 6' x 6' screen reflector in a 
wildemess park lor a Fullerton Radio Club T-hunl. It pul lolsoIRF al the far end 
of the canyon, bul very little signal at the road just behind it. 


PO. Box 2508 
Fullerton CA 92633 
T-Hunt Trickery 

Jammer tracking, noise iocation, 
search and rescue—there are many 
reasons why hams get into radio di¬ 
rection finding (RDF). But no matter 
what your purpose, you'll find it takes 
experience in the field to become pro- 
fiaent with your equipment Fortunate¬ 
ly, practicing is lots of fun when you 
get together with fellow RDFers to 
hold hidden transmitter hunts, usually 
called T-hunts or foxhunts. 

Hams sometimes ask, “What's so 
tough about T-huntmg? You just take a 
bearing, plot it, and follow it to the T. 
No problem!" Either these people 
haven’t done much hunting, or they're 
incredibly lucky, or they have never 
gone up against a worldclass hider. 

Even In the simplest hunts, one or 
more teams usually become com¬ 
pletely baffled at some point. And 
when the goal is to bamboozle every- 

imaginative huntmaster can employ. 
Dirty Tricks 101 

Most "Homing In" columns provide 
tips lor the hunters. To even the score, 
it’s lime to help hiders prolong the sus¬ 
pense and the fun. But don't let the ti¬ 
tle fool you—you don't have to do any¬ 
thing illegal or unsafe to put on a 
tough hunt. Just use your ingenuity. 

When a T-hunt is a real challenge, 
everyone benelits. The hider gets the 
satisfaction of knowing that the win¬ 
ners are working lor their reward. The 
hunters gain valuable experience that 
may be useful on an RDF search/res¬ 
cue effort, when lives are at stake. 

Most RDFers I know would rather 
be foxhunting than doing any other 
ham activity. So the longer the hunt 
lasts, the more lun they have that day! 

Devious hiding tricks fall into lour 
basic categories: 

1. Deceptive signal parameters 

2 Inaccessibility 

3. Indirect signal paths 

4. Concealment and camouflage 
We'll limit the discussion to category 
ffl this month, and confine it to single- 
transmitter VHF events where the 
hunters are mobile. 

Typical rules lor beginners' hunts 
call lor the fox to transmit a continuous 
earner with constant power and anten¬ 
na polanzation. if the hunt is held on a 
repealer input, the hider may transmit 
lor 15 seconds, then be off for a 
minute or so. 

To advance to a higher degree of 
difficulty, try sending very short bursts 
of signal (if permitted). WA6FAT 
turned an easy hunt into tncky one on 
a rainy night when he put the T m a 
replica of a medieval tower, transmit¬ 
ting for a fraction of a second every 
lew seconds. 


If hunt rules allow it. vary the hid¬ 
den transmitter power. This is particu¬ 
larly hard on hunters using a beam, at¬ 
tenuator. and S-meter to get beanngs. 
because that method relies on con¬ 
stant signal level lor its accuracy. On 
the other hand, variable signal 
strength will not affect doppler or lime- 
dilference-ol-a nival RDF sets, so long 
as the signal exceeds the set's mini¬ 
mum sensitivity threshold. 

If you don't mind wailing a long 
lime lor the hunters to arrive, and are 
prepared to be the object of their out¬ 
rage, combine short transmissions 
with varying power. This gimmick was 
used a lew years ago at a convention 
hunt in San Diego, where expensive 
prizes were at stake. The hider. want¬ 
ing to separate the skilled hunters 
from the lucky ones, set up the T to 
cycle on and oil every hall second, 
with each transmission at a different 
power level, randomly selected. 

Not to be outdone, John Moore 
NJ7E built a microprocessor-based 
controller for an all-day hunt in the 
Phoenix area last fall. His fox-box gen¬ 
erated random transmission lengths, 
random time between transmissions, 
and random power levels. 

Antler Antics 

If rules allow it. use creativity in 
your antenna system. Horizontal sig¬ 
nal polarization is lough on hunters 
with dopplers or other sets with verti¬ 
cal whips. When you hunt a cross-po¬ 
larized T. the direct signal is attenuat¬ 
ed. while bounces from buildings and 
terrain features lend to stand out. With 
any luck, the contestants will spend 
valuable time chasing reflections. 

Every so often, a fox uses circular 
polarization. Depending on the terrain, 
it can confound the hunters. Gel out 
the OSCAR antennas and try it! 

If you have unlimited real estate 
available at the hiding site, try a setup 
like the one in Photo A. It shot lots of 
signal down the canyon, where it was 
several miles to the closest road. Bul it 
gave very little signal to the rear, 
where the road came within only a lew 
hundred yards. 

How about a moving antenna? Pe¬ 
ter Ernster WA6TQQ adapted a motor¬ 
ized camera pan-tilt mount to slowly 
change the polarization of his yagi 
Irom vertical to horizontal and back 
again, giving a very interesting effect. 
Wes Printz KA3DSE made a similar 
setup using a windshield wiper motor. 

Other hiders rotate their beams in 
azimuth, to "light up’ the nearby hills in 
various directions. If you’re with the T. 
you can turn the antenna manually. 
For an unattended setup, add a motor, 
as shown in Photo B. Use a mecha¬ 
nism that sweeps the beam like an os¬ 
cillating fan instead of making it go in 
circles, so you don't need slip rings in 
the coax line. The antenna should 


move slowly so that the effect is not 

Stay tuned lor more dastardly hid¬ 
ing ideas in future columns. Let's also 
hear about what you have hidden and 
hunted. Send stories of your local fox¬ 
hunts to the address above. Photos 
are welcome, too. 

Convention Fun 

You say there are no T-hunts in 
your area, and you have never had a 
chance to lay eyes on any RDF gear 
or see how hunting is done? Consider 
coming to the ARRL National Conven¬ 
tion, August 20-23, near Los Angeles 
International Airport. Not only is T- 
hunting on the technical program 
agenda, bul there will be an abun¬ 
dance of hunts, put on as official con¬ 
vention activities by the Fullerton Ra¬ 
dio Club. 

Don't be surprised if you see 
hunters “sniffing* in the aisles. They 
will be seeking the miniature fox-box¬ 
es scattered throughout the conven¬ 
tion center. If you find one of the offi¬ 


cial T's, you'll win a nice trophy to Im¬ 
press the hams back home. Portable 
RDF gear will be useful lor this pur¬ 
suit, but not mandatory. You might gel 
lucky and find a T with just your 2 me¬ 
ter handheld, using the “body shield’ 
technique. 

There may be a lew unofficial sig¬ 
nals to hunt, too. The T-hunters of 
Southern California will probably bring 
all their toys, including foxes of all 

For intrepid do-or-die mobile T- 
hunters, there will be a no-boundaries 
Southern California style mobile hunt 
on Sunday, with some very worthwhile 
prizes up for grabs. So bring all your 
gear and plan on a weekend of RDF 
fun. If you're still a T-hunt wannabe, 
come out to the start point and see all 
the neat gear the hunters have put to- 

It's unfortunate that only a lew ham 
conventions each year offer RDF con¬ 
testing as part of the official program. 
If you're on the planning committee lor 
a hamlest or convention, why not add 
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NOW YOU GAN 
AFFORD THE BESTI 

Engineered for the Ham, the finest In Crank-Up. 
Free-Standing or Guyed Towers Is from TrI-Ex. For 
over 30 years the INDUSTRY standard-backed with 
Defense and Aerospace technology. 

LM SERIES 
"W brace motorized 
tower. Holds large 
antenna loads. Models at 
ST". 54', and 70' heights 

TM SERIES 

Tubular construction for 
larger antenna loads at 
70,90'and 100'heights 
Free standing, with 
motorized operation. 


MW SERIES 

Self-supporting when 
attached at first section - 
will hold normal Tri-Band 
beam: 25'. 33'. 50'. and 
65' heights 

W SERIES 

Aerodynamic 
tower designed 
to hold 9 sq. ft. in 
a 50 MPH wind at 36' and 
51' 


TOWER CORPORATION 

Quality Structures since 1954 
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a T-hunt as a change of pace? II you 
do. be sure to let me know at least 
three months in advance so I can 
mention it in this column. 

A Surprise on Six 

It isn't long belore every new ham 
discovers that our band allocations are 
not exclusive. We dodge loreign 
broadcasters on 40 meters. On 70 
centimeters, we live with oil well loca¬ 
tors, shipboard radars, and wind prolil- 
ers. The 902-928 MHz band is a 
wasteland because of vehicle locating 
systems, computer networks, and 
home video links, with more new gad¬ 
gets to come. 

One band that has remained rela¬ 
tively tree ol non-ham QRM Is 6 me¬ 
ters. For a lew days out of the year, 
there are radio fireworks there, every¬ 
thing from E and F layer openings to 
tropo. auroral and meteor contacts. 
The rest o( the time, it’s a quiet bit ol 
spectrum, pedect lor local QSOs and 
foxhunting. 

The Southern California Six Meter 
Club (SC6MC) has sponsored a 
monthly T-hunt on 50.3 MHz FM lor 
live years. On the morning ol the May 
2nd hunt, the hider and hunters were 


Photo C. The military has used low- 
band VHP frequencies tor many years, 
so there is a variety of surplus RDF 
equipment available. This loop-sense 
unit wortrs tine for T-hunling on 6 me¬ 
ters with no modifications. 


astonished to find their radios alive 
with military communications. The Cal¬ 
ifornia National Guard had set up shop 
on numerous frequencies, including 
50.3, as guardsmen patrolled the 
streets ol Los Angeles. 

Hider George Stokes WT6U was 
20 miles from the nearest guardsmen, 
but why take any risks? The group 
quickly decided not to hold the 6 meter 

Fortunately, WT6U had a 2 meter 
mobile rig with him. There was a quick 
QSY to 146.565 MHz. None ol the 
hunters had brought mobile RDF 
equipment along for 2 meters, so ev¬ 
eryone used their handhelds with ei¬ 
ther their 6 meter untuned loops or 
body shielding. Eventually, all teams 
found George. 

The military has used low-band 
VHF for communications links lor 
dozens ol years. Radios range from 
30 to 88 MHz, but communications of- 
licers usually take pains to avoid using 
active TV channels and the 6 meter 
ham band within U.S. boundaries in 
peacetime. This was an exception, but 
there were no complaints forthcoming 
from the hams, 

A benefit of military access to this 
part of the spectrum is surplus equip¬ 
ment. Besides radio sets, you can find 
ready-to-hunt RDF equipment, such 
as the loop shown in Photo C. Several 
SC6MC members hunt with similar an¬ 
tennas. One source is Fair Radio 
Sales. 1016 E. Eureka, P.O. Box 1105. 
Lima OH 45802-1105; (419) 227- 
6573. B 
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FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS 



ALL MODE HF 
BASE STATION 

$3699°° 

•FT10000 


YAESU U.S.A. 


FT33R/TTP 

FT411E 

FT811 

FT470 

FT911 

FT5200 

FT757GXII 


220MHZ HT 
2M HT 
440 MHZ HT 
2M/440 HT 
122 MHZ HT 
2M/44 MOBILE 
ALL MODE HF PORTABLE 


$328.00 

$299.00 

$339.00 

$404.00 

$429.00 

$629.00 

$929.00 


IF YOU'RE IN THE BAY AREA, STOP BY! 



1000 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
Callus af(408) 998-5900 
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- Packet Radio - 

Portable & Affordable! 



Model BP-1 
Packet Modem 
Made in U.S.A. 


•k Crystal Controlled 
■k Simple InstaDation 

★ No External Power 

★ Smart Dog™ Timer 

★ Perfect For Portable 

★ Assembled & Tested 


Whether you’re an experienced packeteer or a newcomer wanting to 
explore packet for the first lime, this is what you’ve been waiting for! 
Thanks to a breakthrough in digital signal processing, we have 
developed a tiny, full-featured, packet modem at an unprecedented 
low price. The BayPac Model BP-I transforms your PC-compatible 
computer into a powerful Packet TNC, 
capable of supporting sophisticated features 
like digipcating, file transfers, and remote * WW 

terminal access. NOW is the time for YOU j $49.95 
to join the PACKET REVOLUTION! 

)0 Daily Lane 

o Box 52 1-800-8BAYPAC 
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J Incorporated 
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Serious About 

AMTOR? 


Your IBM-PC or compatible, our BMK-MULTY 
software and any ordinary RTP/ terminal unit such 
as CP-1, CP-100, ST-5, ST-6, ST-6000 etc. will give 
you unequaled performance. It’s AMTOR done right! 

• Uses the 16-bit power and large memory capac¬ 
ity of your PC to directly process data signals. 
Avoids TNC limitations by eliminating the TNC. 

• Advanced AMTOR algorithm syncs extremely 
rapidly. 

• Automatic selection of Mode-L, FEC or ARQ-QSO. 

• Unique multi-sampling RTTY algorithm. 

Detailed literature upon request. Matching TU. 
available. Base version with AMTOR, RTTY, CW 
and Audio Spectrum Analyzer $95. Extended ver¬ 
sion also includes HF WEFAX and SSTV reception 
$125. VISA/MasterCard accepted. 

Amateur callsign required wilh order State 3'/? or 5'-t inch disk preference. 

Authorized U.S. Distributor; 

Schnedler Systems AC4IW 

25 Eastwood Rd. ■ P.O. Box 5964 ■ Asheville, NC 28813 
(704) 274-4646 
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Above & BEYOND 


VHF and Above Operation 


a L Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake 
San Diego CA 92119 

Using Surplus Parts 

This month I will cover a few ideas 
deveioped by obtaining items from the 
surplus electronics market. There are 
many benefits to using items from sur- 
pius but, as in ail purchases, you must 
make the final determination as to just 
what is a wise purchase. Remember, 
consumer desire for acquisition must 
be bridled with a few responsibilities in 
making a good choice. Don't be tempt¬ 
ed to start a new business venture just 
because you’ve found a large quantity 
of left-handed widgets; evaiuate the 
item first. What might seem too good 
to be true on the surface might be lots 
of work underneath. Don't count sur¬ 
plus Items out, but do use normal 
good judgement. Sometimes I even Ig¬ 
nore my own advice and buy the en¬ 
tire iot, only to discover iater that it 
was not such a hot deal. I stress buy 
one as a disposable education evalua¬ 
tion, and if it Is proved out—by your¬ 
self or someone you know—then rec¬ 
ommend the product. In the same 
light, don't take on a project too ambi¬ 
tious and expensive—it's a hobby and 
should be for enjoyment. 

I remember a good friend who built 
an SSB transceiver and purchased all 
components right from the parts list 
specifications In the article. The total 
cost incurred was excessive: he could 
have saved a very large chunk of cash 
by using surplus or swap-meet substi¬ 
tutes for specified items. Unfortunate¬ 
ly, this project did not have a happy 
ending. He Installed numerous shorted 
cables without verification and assem¬ 
bled the entire unit without step-by- 
step testing. There were so many dif¬ 
ferent troubles that it became an insur¬ 
mountable repair task to make it work, 
and it ultimately became a source of 
components for other projects. A very 
expensive lesson in home construc- 

I have made my own mistakes and 
hope that my description of them will 
save you from making the same ones. 

Never Risk “The Farm" 

Projects are supposed to save you 
money, not become a sink hole into 
which you pour cash reserves. Don’t 
take on a project that Is too ambitious 
or complex without seeking advice or 
help from someone who is experi¬ 
enced in large construction projects 
and can offer assistance. This will 
save you money in the long run. 

The most important step in any pro¬ 
ject is to make a long-range plan and 
set goals for aspects of the hobby you 
would like to explore. Look at several 
different publications for information 
on items to construct and use them as 


a guide to form a shopping list of items 
needed to reach modest goals. Then 
take time to fill the shopping list, look¬ 
ing at swap meets. If you slowty gath¬ 
er items by bargain hunting, the cost 
of a project can be significantly re¬ 
duced. Build up a junk box of usable 
components in the general parts cate¬ 
gory. Standard value resistors, capaci¬ 
tors and such can be removed from 
junk circuit PC boards at very little 
cost, and can stock a good junk box. 
Time is expended here, but at quite a 
savings. You may say it takes too 
much time to unsolder components in 
a salvage operation. Well, let me tell 
you a little secret—a PC board can be 
mass unsoldered by several opera¬ 
tions. 

One method that I do not recom¬ 
mend is the hot peanut oil technique. 
This operation can be quite unsafe be¬ 
cause the oil is heated to solder-melt¬ 
ing temperatures and can splatter dur¬ 
ing the unsoldering operation. Very 
unsafe. A simple alternative that can 
be used quite easily and safely is the 
hot air blower. This blower is the same 
tool that is sold in most well-stocked 
hardware stores to blister paint for re¬ 
moval. The blower looks much like a 
ladies' hair drier, except that it can 
reach solder-melting temperatures in a 
few minutes of board heating. I have 
successfully removed 40-pin chips 
with this technique and saved the chip 

However, I have had difficulties with 
some plastic parts because they tend 
to deform in the heating process. I had 
trouble with plastic coil forms for small 
IF transformers because they required 
a little coaxing after the solder was 
molten. They were a tight fit and this 
contributed to the coils' demise be¬ 
cause of the pressure needed to ex¬ 
tract them after the solder was molten. 

I usually keep the hot air blower 
about a inch from the region I am 
heating. In about two to three minutes 
the parts will just fall off. When they 
are loose, just tap the back of the 
board and the parts will drop in front of 
the PC board. 

Keep the blower on the board to re¬ 
tain heating and move to the next area 
to be unsoidered. If this region Is adja¬ 
cent to the first it is already preheated 
and component removal is almost 
ready in 10 to 20 seconds. I have re¬ 
moved all components from a PC 
board that measured 15 by 20 inches 
in about 15 minutes of relatively easy 

CMOS devices and other chips can 
be removed with a small variation. 
Some will drop off, but I prefer to place 
a small heat sink on top of the chip, 
using a pair of gas pliers. When the 
chip is ready to be pulled off. don’t 
rush the operation; wait a few seconds 
after the point where the solder will 


permit the chip's removal. These extra 
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Figure 1. Ku band converter 


seconds will allow removal of excess 
solder on the top of the board that 
might cling to the top of the chip’s pin 
after premature pin removal. If you 
wait just a little, the pins look factory- 
fresh when the part is removed. Parts 
so removed can be sorted, and you 
will be amazed how fast your parts 
junk box will build up, saving on the 
cost of future projects. 

Eventually some key items have to 
be purchased for any construction pro¬ 
ject. but try to find these parts in a 
careful search. Sometimes a friend 
might have that part and that’s a swap 
in the making. I constructed a receiver 
for HF when I was given my first 
Collins Mechanical Filter (a long time 
ago). Today my interests are in the mi¬ 
crowave spectrum and as such I con¬ 
stantly look at the surplus market for 
items that can be re-used to advan¬ 
tage on our higher frequency bands. 
Anything of value from 30 MHz up can 
find a new home and be pul to good 

An example of a surplus item that is 
starting to filter down to dealers is the 
12 GHz (Ku Band) satellite downcon- 
verter. The reason they are available 
in surplus is their higher noise figure, 
something running from 2 to 3 dB be¬ 
ing typical. The nominal cost for a 
used converter head is under $15. You 
might say, what can I do with one? 
Well, disassembly of a unit will give 
you three printed circuit PC boards 
loaded with components. One board 
(under a cast-metal cover) contains a 
12 GHz RF amplifier (two-stage GaAs- 
FET), a single diode mixer at mi¬ 
crowave. and a Dielectric Resonant 
Oscillator (DRO). The second PC 
board is the power supply for the am¬ 
plifiers. and the third PC board is the 
output IF amplifier. Usually this amplifi¬ 
er is a four-stage unit capabie of 30 
dB of gain from 800 to 2000 MHz. The 
noise figure of this amplifier must be 
quite good to retain the downconvert- 
er's total noise figure and function (i 


believe it to be in the 1.5 to 2 dB 
range). 

Now if you separate the IF amplifier 
you have an excellent RF preamp with 
high gain for varied applications as it 
sits. 

All you have to do is add coax con¬ 
nectors and connect a power supply 
(12 volts DC) to finish it. The IF ampli¬ 
fier normally covers the 900 to 1500 
MHz range and will function slightly 
lower and quite a bit higher In frequen¬ 
cy from its design frequency. This can 
make a good iow-nolse weather satel¬ 
lite RF amplifier, 1691 MHz or even a 
1296 MHz RF amp. Kerry N6I2W and 
I are even thinking about using these 
for a first IF for SSB operation to re¬ 
move our mix products for microwave 
operation. Considering the cost of 
about $5, and the three PC boards in 
the original unit, this is quite a bargain. 

Even the junk enclosure that previ¬ 
ously was discarded can be recycled 
as scrap aluminum. The remaining RF 
amplifier (12 GHz) can be cut away 
from the DRO oscillator and by attach¬ 
ing coax connectors and some shim 
brass to form a box enclosure for the 
amplifier you can render this unit us¬ 
able. Further modifications are possi¬ 
ble if you remove the matching stubs 
on the amplifier's stripline and retest 
the unit with the drive on 10 GHz. It is 
possible to retune the amplifier down 
to the 10 GHz amateur band with 
good results. 

Retuning is done by watching gain 
and applying snowflakes (very small 
copper scraps Super-Glued to a tooth¬ 
pick). Moving the toothpick tuning tool 
will indicate where to attach snowflake 
bits of tuning copper. Solder them 
down to the stripline, watching for gain 
increases. 

They will work just laying on the 
line during test procedures. Other cop¬ 
per bits are added to peak the amplifi¬ 
er as adjustment progresses. 

As you near final adjustment, some 
of the first copper snowflakes might 










have to be re-adjusted slightly to re¬ 
move interaction. When you are satis¬ 
fied with what gain you have obtained, 
start soldering the snowflakes in place 
one at a time. 

This process can be tedious but is 
no more complex than building an am¬ 
plifier from scratch. The time required 
Is about the same to construct a new 
unit or modify an existing unit. The 
main benefit from surplus parts Is the 

Remember that you are dealing 
with static-sensitive devices and as 
such use a static-free work station 
along with a temperature-controlled 
low voltage soldering iron. Wrist-static 
grounding straps tied to a work bench 
grounding assembly/modification sta¬ 
tion will help prevent device damage. 
Make sure all the grounding is good 
and that your soldering iron Is in the 
common grounding loop with your 
work piece. I use a large scrap copper 
plate for my common work surface for 
modification or assembly. The solder¬ 
ing iron and all work tools are tied in 
common to this copper plate. I am tied 
into the plate with a low current con¬ 
ductive high resistance safety wrist 
strap. Direct connection is not neces¬ 
sary. I touch the plate before any pick¬ 
up or other parts (GaAsFET) place¬ 
ment to remove possible static 
charges. They (static. 5 to 6 volts) can 
destroy your FET. If you have any diffi¬ 
culties working with FETs, start out 
with low-cost ones or surplus devices 
until you feel comfortable working with 
them. 

The point to make here is that cost 
can be reduced with a reasonable 


amount of involvement on your part. 
Don't be disappointed if some of your 
first projects don't turn out well. In the 
beginning we all fall at First but with a 
little persistence and application most 
projects change from a doorstop into 
something usable. If you get into diffi¬ 
culty, drop me a line and I will try to 
help you out and get your project 
working. In one respect I went off the 
deep end long ago in that I have set 
up a good test and calibration bench 
able to work on most anything, more 
test equipment than operating ama¬ 
teur equipment. 

Mall Box 

Ed Barbacow K3ZCY from Carmi¬ 
chaels, Pennsylvania, writes that he 
has just obtained a 3/4 -40 tap. Big 
deal, you say? You bet it is! That is the 
“custom special" needed if anyone 
wants to use a 416 variety microwave 
tube. This tube is capabie of several 
watts of power on bands up to 5 GHz, 
making it quite good news. Ed is offer¬ 
ing to help others out with nuts tapped 
for this 3/4 -40 thread to use with the 
tube In an amplifier. This was a big 
stumbling block In previous years. 
Drop Ed a line at 330 Ceylon Rd.. 
Carmichaels PA 15320-1354. Also. Ed 
is looking for a waveguide for 5.6 
GHz. He needs a straight section of 
Wr-137 (about 7 to 10 inches long, 
with flanges). He is experimenting with 
a waveguide filter for 5.6 GHz. 

Al Berry NZ5W of Panama City 
Beach, Florida, Inquires if the CW IDer 
is still available, and if so, is the cost 
still $12.50? Yes it is available, and the 
cost is the same. That is, as long as I 


still have surplus EPROMS available 
to program. That is what helps to hold 
down kit cost. Other kits that I offered 
have not fared so well, such as the 30 
MHz transceiver for 10 GHz Solfans 
(Solfan special). The IF chip (a TDA- 
7000 from Signetics) Is becoming hard 
to get, and currently I am out of stock. 
I will try to rectify this kit or redesign it 
with another chip type. 

Larry Chrisman K90XX reports that 
he now wishes he’d bought a life sub¬ 
scription to 73, since HR folded. He 
states that CO has gone downhill ever 
since they dropped the surplus con- 
version/VHF RTTY and other experi¬ 
mental stuff from the magazine. Lany 
said that's why he canceled his sub¬ 
scription. One question he asked con¬ 
cerns the Stereo Solfans alarm units 
lor 10 GHz. He wonders about their 
specific applications. Can they be 
used with a standard 30 MHz IF strip? 
The answer to your question is yes. 
they can, but you do not need both de¬ 
tectors lor WBFM operation. 

The alarm application needed the 
dual detectors which operated In 
stereo to give additional information to 
the alarm sensors. The benefits of du¬ 
al detectors versus single detectors Is 
that dual units can detect movement 
and determine if the object is ap¬ 
proaching the detector or moving 
away from the unit. The alarm unit can 
be set to report on movement towards 
the unit only and Ignore movement 
away from the unit. This is one modifi¬ 
cation to reduce unnecessary alarms. 
Newer units use both stereo detection 
and an optical scan (IR). The unit can 
be set up to require both optical and 


microwave return to verify actual 
movement. This prevents false 

Larry states that he spent lots of 
time In San Diego and remembers the 
many different surplus electronics 
dealers in SD from his service days in 
the '60. He spent many hours brows¬ 
ing and picking up goodies then. Now 
his home town doesn't have much 
more than Radio Shack and hamfest 
flea markets—not much for the experi¬ 
menter. Well, that's just the reason 
why I try to put together modest-priced 

time—to help out on some of the pro¬ 
jects that I describe in the column. I 
call these items the key parts; In the 
microwave spectrum I have come to 
call them “UNOBTAINIUM“ due to the 
difficulty in procuring them at reason¬ 
able cost. There are many different 
mail order houses and selections to 
make even in San Diego. I usually find 
a new one sprouting up every so of¬ 
ten, that helps to keep up on bargains. 

As long as they’re small, my wife 
will let me keep my newest acquisi¬ 
tions. Because newer hams coming 
online are anxious to get started, they 
seem to have a hard time finding bar¬ 
gains without getting sold a bill of 
goods. There are lots of dealers out 
there, but some don’t advertise all the 
time. 

Next month I will cover a surplus 
power amplifier for 10 GHz that was 
available from Halted Specialties. As 
always. I will try to answer your ques¬ 
tions on microwave and related activi¬ 
ties. Please send an SASE lor a 
prompt reply. 73. Chuck WB6IGP. Q 


CELLULAR TELEPHONE 
MODIFICATION HANDBOOK 


How are hackers making 
cellular phone calls for free? 

• Techniques for decoding & changing 
cellular phones' NAMS & ESNS 

• Where to buy programming devices 

• The “roaming technique” scam! 

• Chip supplier’s phone numbers 

• Instructions on how to change phone numbers on all 
models 

• Cellular phone manufacturer's ESN codes 

Complete Manual only $79.95 
M.O. or C.O.D. to 

SPY Supply 

7 Colby Court Suite 215 
Bedford, NH 03110 
(617) 327-7272 

Sold for educational -purposes only 
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Marcl. Leavey, M.D.. WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

The ASR-33 

With all the high-tech talk these 
days, we often lose sight of the tact 
that, for many hams, fancy computers 
and tho like remain an unattainable 
goal lor a variety of reasons. This hob¬ 
by of ours continues to encompass a 
wide range of preferences and direc¬ 
tions. Several letters this month illus¬ 
trate the case well. 

Eugene "Mac” McAleer N9DUW of 
Addison. Illinois, responded to my com¬ 
ment alluding to the old ASR-33 sitting 
in my basement that I have trouble part¬ 
ing with. He relates being “in the same 
predicament here. My '33' was donated 
by a fellow ham who saved it from the 
junk yard lor me. It is like the day it was 
built. Actually. I would like to use it but 
need some information lor a converter 
lor 60 and 100 wpm Baudot to 100 
baud ASCII lor the machine. The only 
Input seems to be a phone line. Pow¬ 
ered up. it types just fine. 

“So hopefully you can supply me 
with some information or tell me v/here I 


can obtain some. I am an avid RTTY art 
Ian and have a collection ol some 1400 
pix. I presently run a Model 28 for pix 
hard copy along with the glass TTY IBM 
compatible. Our ham club runs a VHF 
RTTY repeater vinth a great deal of ac¬ 
tivity on it. including a pix net one night 
a week." 

Well, lirst off, Baudot to ASCII con¬ 
version was a hot topic In the early-to 
mid-1970s, before the personal com¬ 
puter revolution took off. Several such 
schemes were published here in the 
pages ol 73 during those days, and a 
search ol back issues turns up many 
solutions. I have sent a list of some 
such solutions to Mac. If there is 
enough interest among the readership, 

I would be happy to review some of the 
techniques here. Alternatively, just 
hooking the ASR-33 to the serial port 
on the computer, with some suitable 
programming, might be enough to 
make the thing run, without having to 
re-invent the wheel. I am sure someone 
out there is still doing this, and will 
share his or her technique with us. 

The other topic you mentioned. Mac. 
RTTY art, was one near and dear to my 
heart many years ago. I even went so 


Updates 


VE3CYC’S WIRE BEAM 

See the above article in the June '92 issue of 73, page 18. In the 
bandswitch diagram (Figure 9), the switching parts (armatures) are 
drawn the wrong way. They should be connected to the row of center 
connections instead (see the corrected Figure), 



far as to translate one or two pictures 
onto an automated Selectric typewriter I 
used at one summer job. with pauses 
built into, shall we say, critical areas. At 
one time, samples of RTTY art were 
featured here in "RTTY Loop." Including 
the annual contest. Having heard noth¬ 
ing from that quarter in many years, I 
assumed that such activities were 
passe. If you or others with interesting 
or unusual works of RTTY art would like 
to forward them here. I would be happy 
to consider them for inclusion in an up¬ 
coming column. 

DesqView 

Accelerating at Warp 8 from the vin¬ 
tage to the vanguard, I received a letter 
from Rick Arzadon WA8RXI of Taylor, 
Michigan, who is looking to run what 
may be the supreme RTTY computer 
station. He says he is "seriously con¬ 
templating acquiring DesqView to run 
three or maybe lour programs concur¬ 
rently. What I essentially want to do is 
be able to switch between logging, a 
QSL manager/database, 2 meter pack¬ 
et, and HF digital modes, wilhout losing 
a beat monitoring packet at the same 
time as holding a digital QSO (RTTY. 
ASCII. AMTOR. etc.) on the HF ng, I 
believe with the equipment I have I can 
accomplish this using DesqView. 

“The equipment here includes a 
Kenwood TS-830S, Kenwood TR- 
7400A, AEA PK-232MBX, and a 386SX 
computer running MSDOS 5.0, without 
Windows. 

“Now. I guess my major question is, 
has anyone successfully modified a PK- 
232 either by hardware or software to 
make it act as a dual-port modem? Or. 
would it be belter lor me to add the 
PCB-88 or a similar board lor VHF 
packet only to my system? Or, do you 
know ol a system that will allow me to 
multitask amateur radio programs with¬ 
out going to a program like DesqView?” 

Whew! That is a tall order. Rick. First 
off. I don't believe there is any way to 
make the PK-232 a dual-port machine. 
There is too much shared circuitry, 
when I look at the book, to be able to 
accomplish this with massive modifica¬ 
tion. The Kantronics series ol interfaces 
do incorporate dual-porl design, to my 
knowledge, and they may well have 
served you better in this quest. Alterna¬ 
tively. you may be able to add another 
terminal unit, such as a dedicated 
board in the computer, to add the sec¬ 
ond channel capability 

As to the multitasking, you have sev¬ 
eral choices. A limiting factor may be. 
however, the computer you are running. 
You will need sufficient memory to allow 
all these programs to run unrestricted, 
and using several COM ports at once, 
such as may be required if monitoring 
packet and sending on HF RTTY. might 
cause some interrupt conflicts. 
DesqView may well be able to accom¬ 
plish the task. From what I have read of 
this program, it seems to be able to ro¬ 
bustly mix a variety of programs in a 
multitasking environment. Windows 3.1 
is a lot healthier than its predecessor, 
and with adequate memory, running in 
386 enhanced mode, it may do as well 
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also. Then there's OS..'2. Just starting to 
appear on dealers' shelves, reviews of 
OS.r2 indicate that this might be just 
what you're looking for. You will need 
plenty of memory and hard disk space, 
though. 

Somehow, I think that among our 
readership there is someone who has 
already braved these waters, and I look 
forward to receiving reports ol these ac¬ 
complished explorations- If received, I 
will pass them along in future columns 
lor the benefit of all. 

Howard Halperin N7ETP of Phoenix, 
Arizona, is looking to hook up his Ken¬ 
wood TS-430S transceiver, with a PS- 
430 power supply, SP-430 speaker, and 
AT-250 antenna tuner on RTTY. His 
question, “How?” The answer, “simple!” 

As we have elaborated over the past 
few months, all you need is an interface 
and terminal. This can vary from one of 
the older interfaces, such as the ST-6 
popular many years back, to one of the 
new multimode controllers. Ask around 
the Phoenix area; I am sure that there 
will be those to hold your hand while 
you hook up Ihe equipment. Who 
knows, maybe a reader of this column 
in your area will contact you, lirst! 

A few months ago. you all pointed 
out the new source lor old Microlog 
products. Now, here’s a note from A. H. 
“Monty” Munro N0DSH, who is ISO 
(that’s In Search Of, lor those ol you 
who don't read personal ads) another 
old unit. He says that he is “interested 
in RTTY/AMTOR but not packet, and 
the interlace 1 can put on my C-64 to 
use AMTOR. 1 have no info about who 
manufactures Ihe CP-1 and MBA-TOR 
or a unit like it.” I remember ads lor 
these units, but cannot put my finger on 
them at the moment. Reader input re¬ 
garding both availability and usability of 
these C-64 RTTY devices is solicited. 

Several ol you have asked about the 
availability ol the Color Computer pro¬ 
grams offered in “RTTY Loop” several 
years ago. I am sorry to report that my 
Color Computer has bitten the dust, 
and I am no longer able to provide pro¬ 
grams for that system. The programs 
described are available both on Com¬ 
puServe and Delphi, in the amateur ra¬ 
dio and color computer special interest 
groups. If you do not have access to el- 

does. the programs can be downloaded 
to any computer, then you call your 
friend's computer with your CoCo and 
download from there. You don't have to 
have a Color Computer to pick up the 
programs, only to run them! After all, 
neither CompuServe nor Delphi use 
Color Computers as mainframes. If you 
still don't understand, drop me a note, 
with a sell-addressed, stamped enve¬ 
lope, or buzz, me on one of the online 
services mentioned at the end of the 
column, and I'll explain it again, step by 

More goodies next month, with more 
of your letters, and other items of inter¬ 
est to Ihe digital ham. Meanwhile, com¬ 
munication is invited by letter, or via 
CompuServe (ppn 75036,2501), Delphi 
(username MARCWA3AJR), or America 
Online (screen name MarcWASAJR). Q 
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Packet & computers 


JeftSlomanNIEWO 
c/o 73 Amateur Radio Today 
70 Route 202 North 
Peterborough, NH 03456 

Welcome to “Packet & Computers," 
73's new monthly packet radio col¬ 
umn. Each month I'll take a look at the 
hardware, software, and networks of 
amateur packet radio. This column is 
designed for two sets of readers: the 
end user of the network, and the 
sysop. It is my intention to provide 
useful information to both, but in order 
to accomplish this 1 need to know what 
you want to see here. Let me know 
what you like and don't like, and more 
importantly, how I can make things 
better. The packet radio community is 
diverse, and this column will reflect 
that. 

More Than Mail 

Most packet users nevor get be¬ 
yond reading and sending mail and 
bulletins, but there's more out there on 
the network. Information, stored on 
database servers, can be accessed 
Irom your local P8BS, and access to 
Ihe Internet—a huge network of insti- 
lutional, government, and industry 
computers—is also available. 

The White Pages 

Don’t know the home PBBS of a 
ham you want to send mail to? Most 
PBBSs will let you look it up in the 
White Pages. There are two ways to 
use this service. First, if the ham you 
want to know about is known by the 
PBBS, you can ask directly (on a 
W0RLI PBBS, others may vary): “I 
(call)," where (call) Is the callsign of 
the ham whose address is in question. 
On the other hand. If you are asking, 
the ham is probably not local so ask¬ 
ing the PBBS won't do much good. 

Still, there is a way to find out. You 
can use the White Pages (WP) server 
located at AD8I. This is a national reg¬ 
istry of home PBBSs that probably has 
Ihe information you need. To get the 
information, you simply send a spe¬ 
cially formatted mail message to 
WP@AD81. The commands on a 
W0RLI PBBS are like this (a carriage 
return follows each command); 

SP WP@AD8I: 

(SP is for Send Private.) 

QUERY This is the subject line of the 
message. 

(call) This is the call ot the ham who 
you are interested in. II is the first 
line of message text. 
(CONTROL-Z) This ends the mes¬ 
sage. 

The query will be answered within a 
couple of days by return mail. 


Electronic Callbook— 
REQQTH@WA40NG 

Buckmaster Publishing sells a CD- 
ROM version of the U.S. Callbook, 
and Jim WA40NG has seen to it that it 
is available to any amateur with a 
packet station. The REQQTH server is 
accessed with a specially formatted 
mail message. The commands on a 
W0RL1 PBBS are (a carriage return 
follows each command): 

SP REQQTH @WA40NG SP is for 
Send Private. 

(call), (call), (call), (call). 

(call)© You rHomeMailBox 

This is Ihe contents ol Ihe SUB¬ 
JECT: line, (call) is a call that is being 
queried. Ihe list of calls can be sepa¬ 
rated by commas or blanks. 
YourHomeMailBox is the address to 
send Ihe answer to. 
(e,g.:N1EWO@WJ9U.IN,USA). 

/EX This is Ihe first line of Ihe mes¬ 
sage text, and the only thing that 
should appear in the message. 
(CONTROL+Z) This ends Ihe 
message. 

The answer to your query will be 
sent via return mail within a couple of 
days. It will include the callsign, name, 
address, and dale of birth. 

The WB7TPY Packet/lnlemel Gateway 
The Internet is an enormous net¬ 
work of computers owned by corpora¬ 
tions, universities and government in¬ 
stitutions. The connection allows them 
to share files and mail, and Is de¬ 
signed to facilitate industrial coopera¬ 
tion. There are millions of people with 
Internet mail addresses, and thanks to 
the WB7TPY gateway, it is possible to 
send them mail from packet. The gate¬ 
way is located at WB7TPY.AZ. and 
routing mail through it is simple. On a 
WORLI board Ihe commands look like 
this (each one is followed by a car¬ 
riage return); 

SP GATE@WB7TPY.AZ.USA.NA 
SP Is for Send Private. 

(subject) Fill in your subject when 
prompted. 

Internet: (a valid Internet address) 
This is Ihe first line of text. It 
should be a valid Internet address 
in the standard format. 
(CONTROL-i-Z) This ends the mes¬ 
sage. 

These are just a lew examples of 

network. PBBS help files often include 
descriptions of other sen/ices that are 
available. We will look at others here 
from time to time, including a frequen¬ 
cy database and a project to compile 
an up-to-date repeater list using pack¬ 


et radio and Ihe Internet. 

Life After WORLI 

WORLfs excellent software is seen 
on the overwhelming majority of PBB¬ 
Ss (Packet Bulletin Board Systems) in 
the U.S.. There is a reason for this: 11 
is relatively simple, well-written, and it 
worksi Though some sysops I have 
spoken with are ready to move on to 
newer and better things, they often ex¬ 
press fear about new software. There 
is an impression—probably not too far 
from the truth—that the packet for¬ 
warding system is a tenuous and deli¬ 
cate thing. Sysops whose PBBSs 
serve hundreds or thousands of local 
users are understandably conserva¬ 
tive. Most of the experimental souls 
are concentrating on the network in¬ 
frastructure. This is a tittle safer, either 
the link exists or it doesn't. PBBSs 
generally have many possible paths to 
forward their traffic so no one gets 

On the other hand, a rogue BBS 
can easily disrupt traffic in an entire 
region. It makes for some sleepless 
nights for Ihe poor sysops who worry 
about such things. There is a problem, 
though. This conservatism means Ihe 
end users are stuck with an antiquat¬ 
ed, difficult-to-use interlace to the 
packet networks. The ironic part of this 
is we are stuck with WORLI because It 
works so well. It does what it is sup¬ 
posed to. when it is supposed to—as 
Ihe end user community stagnates. All 
this is very easy lor me to say—I don't 
have to develop the new software and 
make it work. But there are other 
PBBS programs out there right now 
trying to make a dent in Ihe W0RL1 
world, and they need some help. 

One of Ihe problems with these oth¬ 
er systems Is that they are still con¬ 
centrating on Ihe sysop. They provide 
enhancements lor Ihe convenience ol 
the sysop and the forwarding network. 
You’ve got Ihe gun pointed the wrong 
way. guysl We need enhancements to 
the user interface. There is no ques¬ 
tion in my mind that the WORLI for¬ 
warding code could be improved, but 
as I pointed out earlier—it works. If we 
start seeing some innovation in the us¬ 
er interface, everyone will win. Sysops 
will sleep peacefully at night knowing 
that the traffic from their PBBS is mov¬ 
ing around the world—slowly perhaps, 
but smoothly. And Ihe end user—after 
all, isn't that what this is all about?— 
will find new fun in packet radio, and 
not stick to only three or four com¬ 
mands that they have figured out. 

Where to Begin? 

I have done a lot of talking about 
improving things, so I will take the first 
step and make a suggestion about 
where to start. This stuff is addressed 
to all you whiz-bang programmers out 
there who are |ust dying to implement 
something new, and to the sysop and 
end user "customers." You, after all, 
are the people who will make this 
thing work—or not. 


Client-Server 

The Client-Server paradigm (a 
paradigm is a way of thinking aboul a 
solution) takes Ihe greatest advantage 
of the distributed computing power 
that is available on the packet net¬ 
work. Has it ever struck you as silly 
that you take your computer—any¬ 
thing from a C64 to a shiny new 
80486—and turn it into a dumb termi¬ 
nal. just so you can talk to another 
computer? This is a waste of comput¬ 
ing power, and is a model from the 
dark ages of computing. Instead, you 
should be able to lake full advantage 
of your local computing power to han¬ 
dle all sorts of operations. Note: Be¬ 
fore anyone blows a gasket, we do 
need to keep Ihe terminal interface for 
those people who are actually using 

If the interface between the client 
(the end user) and the server (the 
PBBS) were designed with Ihe idea 
that the client had some intelligence, it 
would open up all sorts of possibilities. 

Traffic Reduction 

A Standard data compression 
scheme could be employed to greatly 
reduce the number of packets re¬ 
quired to send and receive data. This 
would certainly help reduce the load¬ 
ing on the user port frequencies 
which, in some places, are over¬ 
crowded. If messages were stored in 
the compressed format, it would also 
free up precious hard disk at the BBS 

Batch Mode Interaction 

Right now. a PBBS must deal with 
every packet that comes from a con¬ 
nected station. If the front end were in¬ 
telligent, a forms-based, fill-in-the- 
blanks approach would allow the end 
user to compose all messages off-line, 

batch. This reduces the time that the 
PBBS itself is busy, it would also 
mean that a single PBBS could deal 
simultaneously with as many connects 
as the TNC allows, since these con¬ 
nects are not interactive, and disap¬ 
pear as soon as Ihe traffic is passed. 

The Power of Forms 

Using the forms-based paradigm, 
users could access all of the services 
available via the packet network with¬ 
out reading any of the often confusing 
instructions that are written to explain 
how. For example, a query to a Call- 
book server would only require tilling 
in the fields in a form—callsign is real¬ 
ly all that would be needed. Message 
formatting would be handled by the 
client software. A really powerful appli¬ 
cation for this sort of approach is in 
emergency communications. 

Here in Ihe Midwest, the majority of 
emergency operations revolve around 
severe weather. With the appropriate 
form, a weather-spotter could fill in Ihe 
observation, which would be forced in¬ 
to the standard format, and then 
choose send. This would connect to 
the local RACES PBBS for exactly as 
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long as was needed to transmit the in¬ 
formation—which would ohiy need to 
be a lew bytes, representing the value 

nect immediately, Ireeihg the PBBS 
ahd Iroquehcy lor other statiohs. 

Standards 

In order lor this idea to work, we 
need to have a standard, efficient ma- 
chine-to-machine interiace. In the am¬ 
ateur radio community, much as in the 
real world, standards often come from 
one really good product that gets 
copied. So, here’s your chance to get 
famous—if not rich. The server end 
needs to be WORLI compatible on the 
back end to facilitate its introduction 
onto the network. Enhancements to 
forwarding or whatever can come lat¬ 
er. II needs to support a simple, termi¬ 
nal-style Interaction lor dumb termi¬ 
nals that are out there. It should incor¬ 
porate data compression, and some 
sort of solid event tracking so the ma¬ 
chines don't get out of sync and con¬ 
fused. And linaliy. don'l design it lor 
today—design it for tomorrow. Re¬ 
member when 640K looked like Ihe 
universe? 

The other standard we need is one 
for forms. These forms should be de¬ 
fined by simple ASCII text files. This 
way, they are easily Iransmitted 
across the network by service 
providers starting new services. The 
definition syntax needs lo support 
fields, and data types lor those fields. 


Fields musi also be definable as re¬ 
quired or optional The first release of 
the client software must include forms 
lor packet message traffic, NTS traffic, 
packet White Pages, and the Callbook 
server. Other forms can follow. 

Both halves of this project should 
be written in ANSI C. with portability in 
mind. The user interface on the client 
side should be CUA (Common User 
Access Compliant) to smooth the 
learning process. There should be 
mouse support, and hooks should be 
included for speech synihesizers lor 
visually impaired hams. 

I'm Available 

I won’t offer Ihis challenge without 
putting myself on Ihe line. If anyone 
decides 10 tackle Ihis problem, I’m 
available lo help with design—I don’t 
do code. This system Is sorely needed 
by the amateur packet community, 
and besides, it could be a lot of fun. I 
can be reached care of 73 and on BIX 
or MCI Mail as jsloman. Q 
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Photo A. Lett to right: Angie Fischer KB0HXY, Travis Wise KB8FOU, Christina 
Witkowski KC6YUT, Carole Perry WB2MGP, Todd Martinson KB9HGE. Lynn 
Hummel N3IZE. and Daniel Savio AA2GM. 


Carole Perry WB2MGP 
Media Mentors, Inc. 

PO. Box 131646 

Staten Island NY. 10313-0006 

Dayton ’92 Youth Forum 

Alter months of Interviews, phone 
calls, letters, and faxes, the big day fi¬ 
nally arrived on April 25, 1992, at the 
Youth Forum of the Dayton Hamven- 
tion. Few people can really appreciate 
the amount of hard work, preparation, 
and anxiety that goes into getting 
ready lor a forum at a national con¬ 
vention, The Youth Forum in particular 
involves lots of coordination with the 
youngsters and their parents as well. 
Fortunately, the folks who run things 
for the Hamvention are very profes¬ 
sional and they help to make sure ev¬ 
erything falls into place when it's sup¬ 
posed to. 

My concerns ahead of time were 
twofold. One: I was searching for 
months for young people who were ar¬ 
ticulate and enthusiastic about ama¬ 
teur radio. Two: I was hoping that 
many hams would be bringing non¬ 
ham children to the forum as we had 
been publicizing It in the radio maga¬ 
zines. It’s very clear to me that young¬ 
sters respond eagerly to their peers 
who speak about having fun in their 
hobby. 

Happily, all anxieties were for 
naught. Once we got started, all of the 
young speakers impressed the “stand¬ 
ing room only” audience with their elo¬ 
quence, composure and their dedica¬ 
tion to amateur radio. Even though we 
were really pressed for lime, I was 
pleased to be able to introduce some 
special children in the audience. John 
Kosakowski KC3TM Is the proud dad 
of two young hams. He brought Ihem 
along to see the Youth Forum at my 
Invitation after having spoken with 
them on the CQ All Schools Net a few 
months ago. Robert KA3WTG is 8 
years old and in the 3rd grade at 
Heights Elementary School in Natrona 
Heights. Pennsylvania. He's worked 
274 countries on CW and SSB. He 
has already passed his 20 wpm code 
test and is working on his Extra. His 
brother Tony KA3WYS is 7 years old. 
He has worked 171 countries and has 
made over 600 stateside contacts. He 
has passed his 13 wpm and is working 
on his Advanced. Can you just picture 
the smiling faces in the audience? It 
was wonderful! 

First up to the microphone was 
Todd Martinson KB9HGE. He is 15 
years old and is a freshman at Elston 
High School in Michigan City. Indiana. 
His interests are in emergency com¬ 
munications and in DXing. Todd was 
on CB for a while, and then became 
friendly with a ham police officer who 
provided him with license exam infor¬ 
mation. Now he is a Tech Plus and en¬ 
courages young people to join the fun 


in amateur radio and become part of 
the ‘family.* Todd plans to be a police 
officer when he grows up and feels 
that the radio hobby will be a tremen¬ 
dous asset to him in his chosen ca- 

Our next speaker was Lynn Hum¬ 
mel N3IZE, 12 years old, with a Gen¬ 
eral license. He’s in the 6th grade at 
the Clearlield Area Middle School in 
Clearfield. Pennsylvania. Lynn empha¬ 
sized the fact that he got into amateur 
radio as a family project. He and his 
parents responded to an ad on local 
TV for a licensing class. They upgrad¬ 
ed and got involved in recruiting 
school children, always as a family 
project. He told the children in the au¬ 
dience to consider getting their licens¬ 
es so that there can be lots of activi¬ 
ties on the radio that mostly children 
could be In together. 

Angie Fischer KB0HXY is 13 years 
old and has a General license. She is 
president of the Gateway to Ham Ra¬ 
dio Club at the Sacred Heart School in 
Valley Park, Missouri. I’ve spoken with 
Angie on the air. and her enthusiasm 
lor the hobby is obvious to the children 
who speak with her from my class. 
Angie is very actively involved in re¬ 
cruiting other youngsters, believing 
that kids do the best job of “selling* 
ham radio to other kids. VYith the help 
Of her mentor, Dave Novak N0DN, 
she produced a “rap* song extolling 
the virtues of Morse code. Angie has 
been selected as the recipient of the 
1992 Westlink Young Ham of the Year 
award. Yaesu USA Corporation pre¬ 
sented Angie with an expense-paid 
trip to the Hamvention where she re¬ 
ceived a plaque from Westlink Report 
and a major equipment gill from Chip 
Margelli of Yaesu at the end ol the 

Daniel Savio AA2GM is 11 years 
old. is in the 5lh grade and has an Ex¬ 
tra class license. He’s from Ridge¬ 
wood, New Jersey, where he first be¬ 
came interested in Morse code at the 
age of 4. He's always been interested 
in electronics, and used to watch his 
dad work with his oscilloscope and 
computers. Daniel has been building 
many different electronics projects 
since he was a little boy. He amazed 
the audience by explaining his interest 
in high technology. He loves digital 
communications, like packet radio. 
AMTOR and RTTY. Daniel is trying to 
get the DXCC in CW. He also enjoys 
working other stations by satellites. He 
explained to the youngsters in the au¬ 
dience that ham radio has helped him 
with his studies in school, such as ge¬ 
ography. science, math, and foreign 
languages. 

Next up to bowt the audience over 
with her wonderful presentation was 
Christina Witkowski KC6YUT, 13 
years old, from Glen Ellen, California. 
She attends the Altimira Middle 
School where she is a 7th grader. 


Christina has a Tech Plus license and 
is a joy to speak with on the radio. The 
children in my ham radio classes look 
forward to speaking with her on the 
CQ All Schools net where she olten 
checks in from Mr. Burnell’s classroom 
where she is a teaching assistant. 
Mark Burnell KB6ZOL Is an old friend 
of the school net. Our classes have 
spoken with each other on the net, 
and have followed up with pen pal let¬ 
ters and school video exchanges 
through the years. There have been 
occasions where I had to step away 
from the radio lor a few moments dur¬ 
ing the net. and I had no qualms about 
leaving Chn'stina as net control until I 
relumed. Her dad. Mike KC6YUV. Is 
also a regular check-in to the net with 
his students from the Dunbar School. 

Last, but definitely not least, was 
Travis Wise KB8FOU from San Jose. 
California. He is 16 years old, has a 
General license and attends Del Mar 
High School. This mature young man 


Youth Forum* in World RacBo. He told 
ol how he helped out with emergency 
communications following the 1989 
Loma Prieta earthquake. He explained 
how learning to communicate under 
pressure has helped him in school and 
in the rest ol his life as well. Travis's 
family utilizes the radio to keep In 
touch with each other. He encouraged 
people in the audience to think of 
ways that they can expose youngsters 
to the benefits of ham radio. He sug¬ 
gested doing demos at schools. 
Scouting meetings, and places where 
young people congregate. Travis 
stressed how ham radio can open 
doors to employment, excitement and 
adventure. 

The Youth Forum at Dayton is a 
place to showcase young people who 
are enthusiastic about what the hobby 
and service has to offer. All the young¬ 
sters I’ve been fortunate enough to be 
involved with at the forum are deserv¬ 
ing of all our praise for they are truly 
thefutureofamateurradio. Q 
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Hamsats _ 

Amateur Radio Via Satellites 



Andy MacAllister WA5ZIB 
14714 Knighlsway Drive 
Houston TX 77083 

Satellite Portable 

The warm months ol summer and 
early fall are great tor antenna projects 
and outside activities. Whether it's 
Field Day, a Scout campout in the 
woods or just a trip to a nearby lake, 
the time is right lor experimenting with 
amateur radio satellite activity. 

Most satellite enthusiasts have a 
set of permanent antennas at home 
connected by carefully routed low-loss 
coaxial cable to radios and amplifiers 
that rarely move out ol the closet, 
study or bedroom. When the always- 
on computer predicts a satellite pass, 
they activate the rotators to track 
across the sky and then make con¬ 
tacts. Why not try it from the wilds? 

While checking the white bass pop- 
ulatioh of a beautiful Texas lake. I 
made time for some serious satellite 
chasihg. Rather than drag along a 
complete array ot circularly-polarized 
yagis, I chose simple antennas for the 
outing. I managed to stuff a small car 
with a short horizohtally-polarized yagi 
lor 70cm, a Rihgo Rahger lor 2 me¬ 
ters, a base-loaded, maghet-mount 
whip lor 15 meters and a dipole lor 10 
meters along with some spare and 
borrowed radios, tood, fishing gear 
and other necessities. 

Before leaving. I checked orbital 
predictions lor every satellite that used 
the bands covered by the available 
equipment and brought along paper 
printouts of convenient passes. 

The results were mixed. The fishing 
was great and contacts via some 
satellites were excellent, but the high 
orbiters, AMSAT-OSCAR-10 and AM- 
SAT-OSCAR-13, yielded no QSOs. 

For RS-12 with its mode K 
transponder (15 meters up and 10 me¬ 
ters down) results were consistently 
satisfying. On the uplink, an NCG 15m 
monoband transceiver provided 15 
watts output for CW and SSB, The 
power was passed through 50 feet ol 
RG-8X coax to the modified mobile 
magnet-mount antenna (originally on 
11 meters, now tuned for 15) perched 
on the roof of a nearby van. A Uniden 
HR-2510 was set to receive the 10 
meter downlink using a dipole strung 
from the eaves of the house No 
preamp was needed. Although the se¬ 
lectivity ol the HR-2510 is lacking, the 
sensitivity was very good. Several 
contacts were made with this setup. 

The mode A transponder (2 meters 
up and 10 meters down) on RS-10 
was equally easy to work. An ICOM 
IC-211 worked line with the 2 meter 
Cushcralt Ringo Ranger. A small pow¬ 
er amplifier was available but rarely 
used. The 10-watt output from the 
ICOM was sufficient lor good cover¬ 


age of each available pass. Some 
dropouts were noted at very high ele¬ 
vations when the satellite passed 
overhead, but didn't present a signifi¬ 
cant problem until later. 

RS-14 was operational with linear- 
transponder activity. Signals from the 
mode B (70cm up and 2 meters down) 
system were quite good using the 
Ringo Ranger and a preamp. I at¬ 
tempted contacts but the short 70cm 
yagi became a problem. Making con¬ 
tacts and running outside every lew 
minutes to aim it was Inconvenient 
and sometimes Impossible. If the an¬ 
tenna had been placed closer to the 
radios or the radios moved outside, 
the situation would have improved. 
Check the April 1991 ‘Hamsats’ col¬ 
umn lor complete frequency charts lor 
RS-12,13 and 14. 

Alter having made a contact via A- 
0-13, using only ground-plane anten¬ 
nas. on 70cm and 2 meters while on 
vacation last year in Colorado, I as¬ 
sumed the Ringo on 2 meters and the 
yagi lor 70cm would be sufficient. 
They were not. The Ringo Ranger had 
been mounted above a TV antenna, 
thus out ol easy reach. During the 
fishing weekend, the satellite was at 
extremely high elevations, above 60 
degrees. The pattern ol the vertical 
antenna favored the horizon and sig¬ 
nals from the satellite's mode “B” 
transponder were uncopyable. If the 
antenna had been easier to get to. it 
could have been oriented perpendicu¬ 
lar to the computed beam heading lor 
much better reception. 

A similar situation existed lor mode 
“J” (2 meters up and 70cm down). Al¬ 
though the 70cm downlink could be 
heard well with the small yagi and a 
preamp, no amount ol effort with the 2 
meter uplink, now running 40 watts, 
yielded a contact. Although the signal 
was detectable through the transpon¬ 
der. it was not enough to complete a 
satisfactory QSO. 

Unlike HF operation, where band 
conditions can send a milliwatt signal 
around the world, space communica¬ 
tions adhere to link-performance 
equations dealing with effective-radiat¬ 
ed power and path-loss figures. The 
situation never gets better, it only gets 
worse. The orientation of the satellite's 
antennas, transponder loading, atmo¬ 
spheric noise and local interference all 
combine to make the path more diffi¬ 
cult. 

For any satellite-chasing activity, 
whether at home, in the car or on the 
lake, antennas to match the satelIHe and 
situation are just as important as the ra¬ 
dios, preamps and power amplifiers. Sim¬ 
ple antennas work with the low-earth-or¬ 
bit satellites when the path is short and 
the signals strong, but they rarely provide 
consistent results via A-O-lO and 13. 
Some gain and directivity is needed. 


A Portable Answer 

AMSAT Area Coordinator Allan Fox 
N5LKJ has always been interested in 
making more satellite contacts with 
less equipment. His article "Poor Boy 
Satellite Station’ in the December 
1989 issue ol 73 described his efforts 
with RS-10 mode A using a coat- 
hanger ground plane on the uplink and 
some surplus house wiring to fashion 
a dipole lor the downlink. The system 
worked well and has been an inspira¬ 
tion to many newcomers. 

Alter several discussions and some 
experimentation, Allan has pieced to¬ 


gether a simple but effective system 
lor A-O-13 modes B and J. The goal 
was to find or build an antenna system 
to be used while on vacation around 
the United States and Canada. It had 
to work well, be easy and quick to as¬ 
semble and disassemble, be 
lightweight, and store in as little space 
as possible in the custom van used for 

The final solution came from Mike 
Duddy of Lightning Bolt Antennas. 
Mike produces a wide range ol HF 
quads and delta loops ranging Irom 
simple two-element varieties lor 10 



Photo B. Allan N5LKJ checks the array balance and camera Inpod controls lor the 
Lightning Boll OSCAR antenna system. (Photo by WBSRTT) 
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Photo C. Allan N5LKJ demonstrates the "Armstrong" elevation control on the 
Lightning Bolt portable satellite antenna system to Andy WA5ZIB (right). (Photo 


by WBSRTT.) 

meters costing less than $100 all the 
way to a two-element 40 meter mon¬ 
ster forneartySI.OOO. 

Mike also produces quads for 2 
meters and 70cm. One of his dual¬ 
band quads with two elements on 2 
meters and four elements on 70cm 
was reviewed by Bill Brown WB8ELK 
in the December 1990 issue of 73. 
The quad elements are all on the 
same boom, which for satellite work 


can cause desense due to the lull-du¬ 
plex nature of satellite operation. 

Separate antennas on a cross 
boom like most home hamsat arrays 
provided the answer. Allan chose a 2 
meter, vertically-polarized four-ele¬ 
ment quad on a square 46-inch boom 
in conjunction with a 70cm, horizontal¬ 
ly-polarized seven-element quad on a 
square 43-inch boom. The two anten¬ 
nas mounted easily to a round 54-inch 


cross boom. To achieve good weight 
balance both antennas have centered 
mounting brackets. 

Allan modified a heavy-duty cam¬ 
era tripod to hold the all-Fiberglas ar¬ 
ray. No rotators were necessary since 
the high-orbit satellites move slowly 
across the sky and the antenna 
beamwidth is relatively wide. Depend¬ 
ing on the position of the satellite in 
the orbit, up to two hours of operation 
are possible without re-aiming. 

First impressions on the air were 
excellent. Operating via mode B on A- 
0-13, Allan used a Yaesu FT-736R 
transceiver configured for satellite op¬ 
eration with an amplifier to generate 
about 70 watts output to the 70cm 
quad. A GaAsFET preamp connected 
to the four-element 2 meter quad pro¬ 
duced easily-heard signals from the 
satellite. With short coax runs and the 
radios mounted in the van, Allan made 
several contacts through an average 
pass while the satellite was at apogee 
(its most distant point from the earth). 

The complete antenna system is 
shipped and can be kept in a box S' x 
4" X 5‘ long. The 70cm quad elements 
fold down flat against the boom for 
storage. The 2 meter elements must 
be completely disassembled, but this 
doesn't lake long. Assembly or disas¬ 
sembly (after some practice) lakes 
about 10 minutes. The elements are 


made from a rigid special alloy wire so 
some care is advised. Hardware is 
aluminum lor the mounting plates and 
stainless for the bolts and clamps. The 
U-bolts are not, but are treated to pre¬ 
vent corrosion. 

Mike specializes in custom designs. 
Some may prefer a longer cross boom 
(up to 7.5 feet) while others may want 
N-type connectors (the standard is 
SO-239S for VHF and BNCs for UHF). 
The complete array, including the an¬ 
tennas and cross boom, sells for 
$114.90 plus shipping from Lightning 
Bolt Antennas, RD #2, Route 19, 
Volant PA 16156. or call (412) 530- 
7396. They take Visa and MasterCard 
and can usually ship within two weeks 
or less depending on Ihe availability ol 
Fiberglas parts. The system compo¬ 
nents can also be ordered separately. 
The 2 meter quad sells for $39.95, the 
70cm quad for $49,95 and a 7.5-foot 
cross boom for $25. When a portable 
OSCAR array is ordered. Mike uses 
dimensions to peak the antennas on 
145.900 MHz and 435.500 MHz. 

Listen for N5LKJ somewhere in 
North America during the late summer 
and early fall. He'll be running the 
Lightning Bolt antennas along his 
route from Texas to Alaska, and back 
again via the East Coast. A-0-13 is 
his satellite of preference, but he may 
show up anywhere. bi 
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Ham HELP _ 

Your Bulletin Board 


DELAWARE 
New Castle 

Factory authorized dealer! Yaosu, ICOM, 
Kenwood, Ten-Tec, AEA, Kantronics, DR- 
SI Mfg., Ameritron, Cushcraft, HyGain, 
Hell Sound, Standard Amateur Radio, 
MFJ, Hustler, Diamond, Butternut, As- 
tron, Larsen, and much more. 
DELAWARE AMATEUR SUPPLY, 71 
Meadow Road, New Castle DE 19720. 
(302) 328-7728. 

NEW JERSEY 


North Jersey's newest Two Way Radio 
and Electronics Dealer is now open. 
Sales ol ham, business, marine and CB 

books, cable boxes and more. Friendly 
service and low prices. ADVANCED 
SPECIALTIES, 114 Essex Street, Lodi 
NJ 07644. (201) VHF-2067. 

NEW JERSEY 
Park Ridge 

North Jersey's oldest and finest Short¬ 
wave and Ham Radio Dealer. 1 1/2 miles 
from Garden State Parkway. Authorized 
Dealers for AEA, Kenwood. Japan Radio 
Company. ICOM, Yaesu, etc. Ham Sales. 
Lee WK2T. GILFER SHORTWAVE, 52 
Park Ave., Park Ridge NJ 07656. (201) 
391-7887. 

NEW YORK 
Manhattan 

Manhattan's largest and only ham and 
business Radio Store. Featuring MO¬ 
TOROLA. ICOM. KENWOOD, YAESU. 


UNIDEN BENDIX-KING. ASTRON. AEA, 
SONY, PANASONIC, MFJ, CCTV CAM¬ 
ERAS AND MONITORS, BIRD 
WATTMETERS, OPTOELECTRONICS 
FREQUENCY COUNTERS, AOR SCAN¬ 
NERS, JRC RECEIVERS, KANTRON¬ 
ICS, LARSEN, etc. Full stock of radios 
and accessories. Repair lab on premises. 
Open 7 days M-F, 9-6 p.m.: Sat. & Sun., 
10-5 p.m. We ship Worldwide. For specif¬ 
ic information call or write: BARRY 
ELECTRONICS, 512 Broadway, New 
York NY 10012. (212) 925-7000. FAX 
(212) 925-7001. 


Columbus 

Central Ohio's full-line authorized dealer 
lor Kenwood. ICOM. Yaesu. Alinco, 
Japan Radio, Standard. AEA. Cushcraft. 
Hustler. Diamond and MFJ. New and 
used equipment on display and opera¬ 
tional in our new 10.000 sq. ft. facility. 
Large SWL Department, too. UNIVER¬ 
SAL RADIO, 6830 Americana Pkwy., 
Reynoldsburg (Columbus) OH 43068. 
(614) 866-4267. 

PENNSYLVANIA 

Trevose 

Authorized factory sales and service. 
KENWOOD. ICOM, YAESU. featuring 
AMERITRON, 3SW, MFJ. HYGAIN. 
KLM. CUSHCRAFT. HUSTLER, 
KANTRONICS, AEA. VIBROPLEX, HEIL, 
CALLBOOK, ARRL Publications, and 
much more. HAMTRONICS, INC., 4033 
Brownsville Road, Trevose PA 19047. 
(215) 357-1400. FAX (215) 355-8958. 


We are happy to provide Ham Help 
listings tree on a space available 
basis. To make our job easier and 
to ensure that your listing is correct, 
please type or print your request 
clearly, double spaced, on a full 
(811.21" X IV) sheet of paper. You 
may also upload a listing as E-mail 
to Sysop to the 73 BBS /Special 
Events Message Area #11. (2400 
baud, 8 data bits, no parity, 1 stop 
bit. (603) 924-9343). Please indi¬ 
cate if it is for publication. Use up¬ 
per- and lower-case letters where 
appropriate. Also, print numbers 
carefully—a 1. for example, can be 
misread as the letters 1 or i, or even 
the number 7. Specifically mention 
that your message is for the Ham 
Help Column. Please remember to 
acknowledge responses to your re¬ 
quests. Thank you for your cooper- 

Wanted: Manual and schemat¬ 
ic for a TenTec Century 21 CW 
transceiver. Frederick W. Gaines 
WA3NUG, 264 Hemlock Lane, 
Springfield PA 19064. Tel. (215) 
544-2713. 

Sailors: Ham of 27 years and 
owner of 48 foot fiberglass sail¬ 
boat, is seeking a donation of a 
good 12 volt HF transceiver. 


shortwave receiver, and antenna 
tuner in trade for future charters 
in the Caribbean. Gary WB4CZE, 
(813) 463-4570. 

Needed: Donation of Moonrak- 
er or any 10 and 11 meter beam. 

I will reimburse for shipping. 
Please mark “gift" on package, 
and send to: Pedro Bonnilla 
5YX9517, Edif Universitario Local 
2, Ave. Universitaria, Los Ch- 
aguaramos, Caracas, Venezuela. 

Wanted: Source for National 
INS8073 Microprocessor Chips 
(built in BASIC). Also, I would like 
to find a source for Standard Bat¬ 
tery Nicad packs for Heath HW24 
HT handheld. The battery is 
marked HWA-110. Heath cannot 
help in finding a source. Charles 
Gelsinger N5PTK. PO Box 
72072. Albuquerque NM 87195. 
Thanks. 

I am trying to locate schemat¬ 
ics for a Siltronix Model 1011C, 
10 and 11 meter transceiver. Al¬ 
so. schematics for a KRIS model 
Power Pump, 6 and 10 meter 
amp. I will pay all copy and ship¬ 
ping costs. Bob Neal N6FWJ, PO 
Box 11, Scroggins TX 75480. 


Sales Order 1-800-426-2820. Circle 
Reader Service 298 for more information. 


mont must reach us 60 days in advance of publication. For example, advertising for the April '02 issue 
must bo in our hands by February 1st. Mil to 73 Amateur Radio Today. 70 Rte. 202 N. Peterborough, NH 
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Askkaboom _ 

The Tech Answer Man 


MicliaelJ. GeierKBIUM 
ao 73 Magazine 
70 Route 202-N 
Peterborough NH 03458 

Alphabet Soup 

We hams and other technical types 
are very fond of acronyms. You know, 
AGC, ALC. PLL, DSP, and all those 
other mind-clogging letters that de¬ 
scribe the silicon toys we love so 
much. This obsession even extends to 
our operating practices; we tolerate 
QRM, sometimes generate RFI (oops) 
and generally have a good time with 
RF on SSB and FM, where we might 
employ CTCSS and DTMF from an 
HT. Naturally, we enjoy HF, VHF, UHF 
and SHF (or is it EHF?), And let's not 
forget all the admihistrative stuff. If 
you're ah ARRL member, you can be 
an SM, 00, OBS (Official Bulletin Sta¬ 
tion—honesti), and on and on. Ow. I'm 
getting a headachel 

This being a technical column, I 
thought we'd take a look at some ol 
the technically-oriented acronyms and 
what they really mean. Some of this 
may seem pretty basic, but you may 
find It useful as a refresher. Where ap¬ 
propriate, we'll delve into the specifics 
as much as possible. 

Hams Do It With More... 

Frequency. The essence of the ra¬ 
dio art. Let's see, we've got HF, which 
stands for High Frequency and, lor us, 
extends from 160 meters (1,8 MHz) up 
through 10 meters (28 MHz), Paradox¬ 
ically, this is the part of the spectrum 
we call the "low bands,” simply be¬ 
cause we have nothing lower allocat¬ 
ed lor our use; we have no LFI Even 
stranger, we call 160 meters, at the 
bottom of our spectrum, the "top 
band." Who said all that RF to the 
brain was harmless? 

Moving on up, v/e come to VHF, or 
Very High Frequency, which starts at 6 
meters (50 MHz) and goes up to 440 
MHz. Starting at 440, we're at UHF 
(Ultra High Frequency), which extends 
to about 1 GHz, above which the mi¬ 
crowave bands begin. Officially desig¬ 
nated SHF (Super High Frequency) or 
EHF (Extra High Frequency), we usu¬ 
ally just call them microwaves. 

Although there are no actual 
physical boundaries between the vari¬ 
ous areas of the frequency spectrum, 
propagation does change pretty dra¬ 
matically between HF and VHF, so it 
makes sense that the two ranges are 
considered separate. Between VHF 
and UHF, though, the differences are 
subtle, so the reason for their being 
distinct Is unobvious. Perhaps it has 
something to do with the differences in 
construction techniques required to 
implement circuitry which will work at 
those Irequencies. At one time. 100 
MHz was considered UHF, because it 
was still exotic and unexplored. As the 


frontiers of frequency have been 
pushed higher and higher, some of the 
frequency ranges have had their antes 

Gimme A Signal 

Signaling schemes like CTCSS and 
DTMF arose in commercial services 
and were later adopted for ham use. 
CTCSS. or Continuous Tone Coded 
Squelch System, was originated by 
Motorola for their pagers and walkies 
and was (and is) known by their trade¬ 
mark "PL," lor Private Line. Because 
they own the name, though, the 
generic version we use required some 
other moniker. Hence CTCSS, which 
is quite a mouthful. It works like this: 

A low-level audio tone is generated 
by the "encoder" and mixed with your 
transmit audio. Us frequency can 
range from 67 Hz to about 250 Hz. At- 
though it often is referred to as a 
"subaudible" tone, it can be quite au¬ 
dible, especially if one ol the higher 
tones is used. At 67 Hz, many radios' 
speakers can't reproduce it but. at 250 
Hz. they all can. because that is right 
in the male voice range. The lone 
sounds like a low-level hum, and I've 
had many occasions in which I've had 
my CTCSS encoder on and had a 
friendly voice break into my conversa¬ 
tion to "inform" me that I had a hum 
on my signall 

When a radio or repealer equipped 
with a CTCSS decoder receives sig¬ 
nals, it keeps its squelch closed until 
the decoder hears the correct lone, at 
which point the speaker comes to life. 
The technique has proven quite useful 
in situations where two repeaters are 
Interfering with each other. Pul them 
on separate CTCSS frequencies and 
they don't bring each other up. Natu¬ 
rally, that doesn't prevent interference 
when both are running at the same 

Many modern walkies include, or 
offer as an option, CTCSS enco¬ 
der/decoders. It you just want to ac¬ 
cess CTCSS-profected repeaters, you 
only need the encoder. But you may 
find the decoder handy as well. For in¬ 
stance, you can use it at hamfests to 
avoid constantly having your squelch 
tripped by nearby transmitters (other 
walkies) on adjacent frequencies. Al¬ 
so, you can use it through non-CTCSS 
repeaters. Very few hams seem to re¬ 
alize this. If you want to wait for a spe¬ 
cific call but don't want to listen to the 
daily chatter, simply arrange with the 
calling station to use the CTCSS. Be 
sure to pick a high tone, though; many 
repeaters can’t pass the low ones. Al¬ 
so, if you have your decoder on, be 
sure to check the frequency for activity 
before transmitting, because you can't 
hear when others are talking. And re¬ 
member, using CTCSS in no way pre¬ 
vents others from listening to you; it 
just prevents your hearing them when 


you don't want tot Obviously, this little 
selective calling scheme won’t work 
with a CTCSS repeater because you 
must send the tone it requires to open 
it up. Unfortunately, you can only send 
one tone at a time. Or can you? 

Number, Please 

One ol the telephone company’s 
greatest inventions was the DTMF, or 
Dual Tone Multi Frequency, system. 
They call it TouchTone. Like PL. that’s 
a trademark, so we have to revert to 
its generic technical acronym. Origi¬ 
nally developed decades ago to pro¬ 
vide push-button telephoning, DTMF 
has found its way into radio in a big 

The most poputar use for it is in re¬ 
peater autopatching, which lets you 
connect to the landllne telephone net¬ 
work and place phone calls. In my ex¬ 
perience, the facility to do that is, for 
non-hams, a very big attractant to ham 
radio. Nothing lights their faces up like 
hearing that dial tone coming from the 
speaker of a walkie! 

Another important use lor DTMF is 
repeater control. Most repeaters can 
be controlled over the air, usihg the 
tones. If you're a repeater control op¬ 
erator. it's awfully nice to be able to 
turn the repeater on and off. enable or 
disable CTCSS and control access to 
the autopatch, using an HT from miles 
awayl 

Although walkies have had DTMF 
number pads lor years, only recently 
have they started being equipped with 
sequential decoders. These new rigs 
can decode three- to six-number 
codes, opening their squelches only 
when the proper combination has 
been received. They also can accept 
several different codes and display 
what has been received, so you can 
see who has called. Unfortunately, 
they all suffer one serious drawback. 
The coding scheme, which apparently 
has been standardized In Japan, al¬ 
lows the sending of only the digits 0 
through 9: no ff or * codes can be 
sent. Most repeater controllers, which 
are designed here in the US, can be 
set to disallow the retransmission ol 
DTMF codes unless they are preced¬ 
ed by a special code. Many control 
ops set them up that way so that 
phone patch and control digits can't be 
heard on the repeaters' outputs. That 
special code, however, requires the 
use of the unavaitabte digits, making 
the DTMF signaling scheme useless 
through most repeaters. Ol course, 
you can still use it at hamfests. but 
CTCSS is easier to set up and works 
just as well. 

What Goes Around 

PLL: I’ve discussed PLLs before in 
some detail, but let’s go over the ba¬ 
sics again. First, a PLL is a Phase 
Locked Loop, and Is part ol a radio’s 
frequency synthesizer. It compares the 
frequency ol an oscillator wilh a digi¬ 
tally-derived reference and adjusts the 
oscillator until it’s on its intended fre¬ 
quency. A PLL has nothing whatever 
to do with PL. I hear the two terms 
confused on the air all the time. Most 


frequency-synthesized radios made 
today use PLLs, but there's another 
frequency-generating design now 
gaining popularity. 

DDS: No, it's not another pesticide. 
DDS stands for Direct Digital Synthe¬ 
sis. In this relatively new technique, 
the local oscillator signals are generat¬ 
ed digitally and then passed through a 
DAC (Digital to Analog Converter) to 
turn them into the required sine wave. 
Although it requires high-speed digital 
circuits, the method has distinct ad¬ 
vantages over the PLL system be¬ 
cause it is not constantly correcting a 
wandering oscillator, so it has much 
less phase noise. 

The Three ‘‘A"s 

They are: AGC. ALC and AFC. 
AGC, or Automatic Gain Control, is 
the receiver circuit that attempts to 
keep incoming signal fluctuations from 
affecting the recovered audio by com¬ 
pensating with the gain of the RF and 
IF stages. 

ALC is sort of the same thing, but 
for a transmitter. It keeps you from 
overdriving the transmit PA (Power 
Amplifier) on voice peaks by adjusting 
the amplifier’s gaih. Specifically, it cuts 
the gaih back as peaks occur. ALC is 
also used to keep the PA from over- 
drivihg an external linear amplifier. In 
that application, the ALC voltage is de¬ 
rived in the linear and fed back to the 
transmitter. 

AFC is a system which keeps a re¬ 
ceiver from drifting off the transmitter's 
frequency. It is usually found on FM ra¬ 
dios in the VHF-and-up ranges, espe¬ 
cially where there is no crystal or fre¬ 
quency-synthesized tuning. 

Watch This 

Hams use two forms of television, 
SSTV and ATV. SSTV refers to Slow- 
Scan TV, in which video information is 
slowed down and sent as audio tones 
representing still pictures. These tones 
occupy less than the allotted 3 kHz, so 
the pictures can be sent over HF. ATV 
refers to regular, wideband, full-motion 
TV, just like the kind we're all used to, 
and is found on UHF and higher ranges. 

FAX, or Facsimile, signals are simply 
a paper-output form of image scanning. 
FAX has its own language, though, be¬ 
cause it comes from other radio ser¬ 
vices. For one thing, there’s IOC, or In¬ 
dex Ol Cooperation. FAX machines 
used to wrap the paper around a drum. 
As the drum spun at some specific LPM 
(Lines Per Minute), an optical pickup (for 
transmitting) or a pen (for receiving) 
would slowly move down the drum, cre¬ 
ating an extended spiral pattern of lines 
and scanning the entire image. The ratio 
of the speed of the drum to the speed of 
the pickup or pen's linear motion was 
the IOC. Although computers are now 
more common for FAX, the technique 
and its terms still apply. 

\Well, there's no end to the acronyms, 
but I hope this at least covers some of 
the more common ones. Don't forget to 
watch out for TVI, QRM and QRN, and 
keep the PHT (Powerful Headache 
Tablets) handyl __ 

73 and see you all next month! U 
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New PRODUCTS 

Compiled by Hope Currier 






ICOM 

At the Dayton Hamvention, ICOM 
America introduced the new IC-728 
HF all-band transceiver with high per¬ 
formance features previously available 
only on higher priced models. List 
priced at under $1,100, the IC-728 
provides advanced operators, DXers 
and Novices alike with features they 
may not have been able to afford pre¬ 


viously, such as triple conversion, tun¬ 
able memories, receiver passband 
tuning, and a 100-watt transmitter with 
speech processor. 

For more information, contact 
ICOM America, Inc., 2380 1l6lh Ave. 
N.E.. P.O. Box C-90029, Bellevue WA 
98009-9029; (206) 454-8155, (800) 
999-9877, Fax: (206) 454-1509. Or 
circle Reader Senrice No. 201. 


HART PUBLISHING 

John Hart N0OCF, owner of Hart 
Publishing, has announced the publi¬ 
cation of the fourth edition of the Ama¬ 
teur Radio Mail Order Catalog and Re¬ 
source Directory. This July 1992 edi¬ 
tion has 220 pages and more than 
1,200 entries of mall order products 
and services for hams. The catalog Is 
categorized and alphabetized Into 
easy-to-fjnd headings from “Antennas" 
to “Weather Instruments." Listings in¬ 
clude the name, address, phone and 
fax number of the vendor, plus a de¬ 
scription of products or services. Also 
Included are new. non-radlo-related 
listings, such as environmental organi¬ 


zation BBS’s. The catalog also has the 
complete Ham-Soft Shareware Cata¬ 
log included. The Resource Directory 
part contains a "Directory of 100+ Free 
Catalogs." a ‘Directory of Catalogs lor 
a Fee." a “Directory of Radio Clubs." 

To maintain accurate listings, the cat¬ 
alog Is updated and published twice a 
year, A two-issue subscription is $20 
ppd. in the U.S., $25 ppd. foreign; the 
single issue price is $12. Contact John 
Hart N0OCF, Hart Publishing, 767 South 
Xenon Court, Suite 117, Lakewood CO 
80228; (303) 987-9442. Or circle Reader 
Service No. 206. 


INTERCONNECT SPECIAUSTS 



Interconnect Specialists has intro¬ 
duced a new line of DTMF microphones 
with features not found in any other mi¬ 
crophones. All models feature optical 
push-to-talk switches for extreme relia¬ 
bility. The keyboards are back-lighted 
and use sealed snap dome switches by 
ITT rated at 100,000 operations. Tone 
and voice levels are externally ad¬ 
justable, The TTM-9000 is a basic man¬ 
ually dialing model with automatic PTT. 
The TTM-9100 features continuous tone 
or burst mode dialing, a PTT timer, and 
PTT control of the monitor function. The 
TTM-9200 is a memory dialing micro¬ 
phone featuring single-button memory 
dialing. Other features are store and 
send, scratch pad memory. 10 user 
memories, two ANI memories, and auto¬ 
matic redial of the last manually dialed 
number. 

For prices and mote information, con¬ 
tact Interconnect Specialists Inc.. 474 
Charlotte St.. Longwood FL 32750; 
(407) 332-0533, (80)) 633-3750. Fax: 
(407) 332-4912. Or circle Reader Ser¬ 
vice No. 205. 



TIGERTRONICS 

Tigertronics has announced a revo¬ 
lutionary breakthrough in packet tech¬ 
nology with the new Model BP-1 Pack¬ 
et Modem. Specially designed to work 
with TNC emulation programs like 
BayCom and SofTnc. the BP-1 trans¬ 
forms an IBM compatible computer in¬ 
to a full-featured packet controller. Ex¬ 
tremely easy to install, the BayPac 
simply connects between the comput¬ 
er's serial port and the radio with a 
small four-conductor cable. This radio 
cable features a ‘quick connect’ plug. 


allowing the modem to be moved very 
quickly to other radios (base, mobile, 
hand-held). The Digital Signal Proces¬ 
sor in the BP-1 Is crystal-controlled, 
auto-calibrating, and never needs 
alignment. 

Not much larger than a book of 
matches and weighing a scant 1.3 
ounces, the unit requires no external 
power supply and sells for just $49.95. 
Contact Tigertronics. Inc., 400 Dally 
Lane, P.O. Box 5210, Grants Pass OR 
97527; (503) 474-6700, (800) 822- 
9722. Or circle Reader Service No. 202. 


SPREAD SPECTRUM SCENE 



The Spread Spec¬ 
trum Scene newslet¬ 
ter Is published for 
the interchange of 
the latest news and 
information about the 
growth, regulation 
and opportunities in 
the evolving technol¬ 
ogy of spread spec- 
tmm. Covering PCN, 

PCS, LAN, MAN, 

WAN. CDMA and 
TDMA technologies, 
the newsletter is in¬ 
tended lor the work¬ 
ing professional as 
well as the experi¬ 
menter, student and 
amateur radio opera¬ 
tor. Monthly features 
include: International 
and Washington re¬ 
ports; a spread spec¬ 
trum networking soft¬ 
ware column; a DSP 
column; a Technical Tricks column on 
hands-on spread spectrum tech¬ 
niques; antenna and propagation arti¬ 
cles; serialization of a new book on 
spread spectrum and reader contribu¬ 
tions on subjects relating to spread 
spectrum. 


For the subscription price and more 
information, contact Randy Roberts 
KC6YJY, RF/SS—Spread Spectrum 
Scene. P.O. Box 2199, El Granada CA 
94018-2199; (415) 726-6235, (800) 
524-9285, Fax: (415) 726-0118. Or cir¬ 
cle Reader Service No. 204. 
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73 INTERNATIONAL 


Arnie Johnson NIBAC 
43 Old Homestead Hwy. 
N. Swanzey NH 03431 



Photo A. Joset Zabavik OK1DTG/P5 and ham shack white in Pyongyang, D.P.R. 
ol Korea (North Korea). 


Notes from FN42 

Just a couple of quick notes before 
we gef to the internattonat news, t re¬ 
ceived some additional information con¬ 
cerning language study books. Rodney 
Jackson WA9NZF has brought another 
source of books to our attention, in addi¬ 
tion to that from David Cowhig WA1LBP. 

There is not onty one book, but there 
are five books in print to assist U.S. (or 
English-speaking hams) with foreign 
OSOs. And yes. one of the books in- 
ctudes Japanese, in tact, it is the reason 
I purchased the book. The books are the 
brainchild of Rose, ’ the wife of a ham in 
Mundelein, Illinois. The books are adver¬ 
tised in 73 Magazine. Rose' now has 
four books in print. Each book covers 
four different languages in addition to 
English. For example, in Book 1 there is 
Spanish. German, French, Polish, and 
Japanese, plus English. Each language 
has 41 pages of OSO information cover¬ 
ing antennas, openings, closings, colors, 
days of the week, greetings, hobbies/in¬ 
terests. locations, and others. Every lan¬ 
guage section is the same. For instance, 
on page 13. phrase number seven is 
•My QTH is (2) km south ol Chicago,' no 
matter what the language. Computer 
generation is wonderful for this! 

‘Book 2 covers Swedish. Italian, Por¬ 
tugese. Norwegian, and Serbo-Croation. 
Book 3 covers Russian, Danish, Czech, 
Korean, and Hawaiian. Another book 
covers Chinese, Dutch, Finnish, Roma¬ 
nian, and Vietnamese." 

I found the ad for "Rose" in one ol the 
issues and each volume costs $10 US 
(or $12.50 US lor shipping outside the 
US) and can be ordered from Rose. P.O. 
Box 796. Mundelein IL 60060-0796. Tell 
them that Rodney and Wayne sent you. 
Rodney comments that the books are 
spirat-bound, lay flat, and are of excel¬ 
lent quality for the price. Rodney says, 
‘Ga suki desu (I like it).’ 

I want to correct an unintentionat er¬ 
ror on my part. David Horsfall has 
brought this error to my attention. I have 
used the word “Transportation" in the 
past instead ol the word “Transport" in 
Ihe Auslralian porlion ol the column. 
Just lo keep the record siraighi, the cor¬ 
rect usage is “Department ol Transport 
and Communications." 

And now on lo the news from around 
the world.—73, Amie NIBAC 

Roundup 

Democratic People's Republic of 
Korea (Pyongyang, North Korea) Let¬ 
ter from Josef Zabavik OKI DIG, dated 
28 April 1992; Dear Friends! I allow my¬ 
self lo write a lew sentences to you. I 
am a faithful reader and would like to 
describe my attempts to propagate our 
sport during one year ol my stay in 
North Korea. 


a local licensing organization to give the 
official licence for radioamateur broad¬ 
casting activity. My request was deliv¬ 
ered via the Post Office and then via 
Diplomatic Post (a diplomatic note). Be¬ 
cause of the lack of a response until 
September 1991. t repeated my request 
six more times, from September 1991 to 
March 1992. but still no answer. My re¬ 
quests were also directed to the Korean 
People's Army (KPA) which is responsi¬ 
ble lor the communication services in 
the D P R. ol Korea. 

In April 1992, when I was about to 
finish my slay in this country. I received 
information from the stall ol the KPA 
(from Ihe Chief Protokol). I was told in 
principle that they didn't have anything 
against my radioamateur broadcasting 
activity in the 40 meter band with output 
power ol 10 watts. I wanted to receive 
this information in written form but I was 

On this basis I started my work on 12 
April 1992 in the 7 MHz band using the 
callsign OK1DTG/P5 and worked until 
24 April 1992 when I asked the KPA 
once more to give me their permission in 
written form. In Ihe meantime the day ol 
my departure from North Korea was 
coming very near and I still had no phys¬ 
ical proof ol my ellons to receive written 
permission to operate. Since I didn't 
want to endanger my callsign. OK1DTG. 

I stopped communicating alter approxi¬ 
mately 500 QSOs on 7 MHz. 

I am sending a similar letter to the 
Amateur Radio Relay League and am 
asking them to recognize my efforts to 
receive official permission tor my activity 
from North Korea. 

It is hard to imagine how hard the liv¬ 
ing conditions are and that it is almost 
impossible to gain something and to 
have to urge the government to give you 
a final answer to a request. I think that 
this place will be inaccessible for our 
sport lor a long time to come if this lack 
of communications continues. 

Josef Zabavik. OKIDTG. UNCSF- 
JSA(JDO), Czechoslovak Delegation lo 
Ihe NNSC, APO AP 96 257-0417, USA; 
or Ohradni 1361, 140 00 Praha 4, 
Czechoslovakia. 

Japan (From the JARL News): 
JARL & CRSA RELATIONS 

Mr. Qin Duxun. President ot the Chi¬ 
nese Radio Sports Association (CRSA). 
arrived in Japan on February 15th. ac¬ 
companied by Mr. Wan Xun, Deputy 
Secretary-General. Upon visiting JARL's 
headquarters, they exchanged lively 
talks with President Hara JA1AN. and 
other staff members. With renewed de¬ 
termination. both sides discussed in 
earnest about promotion ol friendly rela¬ 
tions between their two countries 
through means ol amateur radio and loF 
lowing an exchange ol opinions, it was 


agreed that the ties of friendship already 
existing be further strengthened. 

Scotland From “Paddy McGill. 
GM3MTH: The Scottish Tourist Board 
(Radio Amateur) Expedition Group is 
listing two expeditions lor August. The 
first will take place on August 1st from 
Pollok Park In Glasgow, home of the 
Burrell Collection and Pollok House, 
birthplace ol The National Trust lor Scot¬ 
land. established in 1931. The callsign 
used will be GB8PP. 

The second expedition vrill happen 
August 22-23 at the 3rd Annual West ol 
Scotland Steam Fair at the Summerlee 
Museum in Coatbridge. The callsign will 
be GB6SM. 

The normal limes for the events are: 
Saturday-0800-2200 UTC and Sun¬ 
day—0900-approx, 1500UTC. For a List 
ol Evenis/lnlormation Pack write to: 
John (Paddy) McGill. GM3MTH, 9, Ram¬ 
say PL. Coatbridge, Lanarkshire, Scot¬ 
land, ML5 5RE. Enclose two second 
class stamps or the equivalent lor return 
postage. 

Switzerland From the International 
Telecommunication Union (ITU) Press 
Release: Azerbaijan and Estonia be¬ 
came the 167th and 168th members ol 
the ITU in April 1992. 

Azerbaijan is situated on the south¬ 
eastern flanks ol the Caucasus Moun¬ 
tains and is bordered by the Caspian 
Sea, the Islamic Republic ol Iran. Rus¬ 
sia, Armenia, and Georgia. It has a land 
area ol about 86,600 square kilometers 
and a population ol approximately 
7,029,000, of which 1,757,000 is in the 
capital. Baku (1989). 

Estonia is bounded west and north by 
the Baltic Sea. east by Russia, and 
south by Latvia. Its population size is 
1,573,000 (1989) of which 482,000 live 
in the capital city of Tallinn. Its main eco¬ 
nomic activity is agriculture and dairy 
farming. Estonia has also rich high-qual¬ 
ity shale deposits, peat deposits, and 
phosphorites. But the degree ol exper¬ 
tise ol its work force favours the devel¬ 
opment ol light industry (textile, wood¬ 
work. radio equipment and electronics, 
and measuring equipment). 

The accession ol Azerbaijan and Es¬ 
tonia follow that ol Lithuania (12 October 
1991) and Latvia (11 November 1991). 
The former USSR Republics of Belarus 


and Ukraine have both been members 
of the ITU since 7 May 1947. 

WORLD TELECOMMUNICATIONS 
ADVISORY COUNCIL 

Senior representatives of the 
telecommunications industry have 
agreed to create a World Telecommuni¬ 
cations Advisory Council (WTAC). The 
initiative was taken in response to a rec¬ 
ommendation made by the High-Level 
Committee. The High-Level Committee 
was established by the ITU Plenipoten¬ 
tiary Conference lo recommend struc¬ 
tural reforms to respond better to the 
changing nature ol the telecommunica¬ 
tions environment, and particularly, to re¬ 
spond to the challenge posed by the 
greater dynamism, creativity and com- 
petltlvlty of a number of new partners. 

The Council alms at providing the 
ITU with strategic advice from the public 
and private sectors on the telecommuni¬ 
cations environment and how, in the 
light ol its dynamic nature, the Uhion’s 
principal activities could be carried out 
more effectively. 

Its purpose Is also to consider the 
state of global telecommunicatiohs net¬ 
work and services, monitor its growth 
and make recommendations lor the pro¬ 
motion ol the harmonious worldwide de¬ 
velopment ol information technology, lor 
the well-being and betterment ol 
mankind. In addition, the Council will 
work to raise awareness among financ¬ 
ing institutions and governments in de¬ 
veloping countries ol the importance ol 
investing in telecommunications. 

Further information can be obtained 
from: Mr. Terrele Ras-Work, Executive 
Secretary ol WTAC, International 
Telecommunication Union, Place de Na¬ 
tions, CH-1211 Geneve 20, Switzerland. 

Ukraine From the Prometheus Ham 
Digest (PHD) ol the Prometheus Ama¬ 
teur Association (PAA): The front page 
article ol the Digest is an Open Letter to 
Mr. V.l. Delikatny, Minister ol Communi¬ 
cations ol the Ukraine from V. Kiyanitsa, 
Executive Secretary, RSF ol the 
Ukraine. The topic addressed the prob¬ 
lem ol letters being sent to Ukraine 
hams by foreign hams being opened, 
contents being removed, and sometimes 
the remains being sent on or "lost." 

V. Kiyanitsa ran an experiment hav- 
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1000 S. BASCOM AVENUE 
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Call us af (408) 998-5900 

Since 1933 

CIRCLE 132 ON READER SERVICE CARO 


ing 27 letters mailed to him from abroad 
with one to two IRCs enclosed. Only 
three letters made it to himlll "I only 
hope that you. Sir, will investigate the 
problem thoroughly and will be able to 
stop what is going on since it influences 
the international prestige of the 

[For those ol you who have not re¬ 
ceived OSL contirmation from Ukraine 
hams, or even those in other countries, 
this may be the reason. Don't blame the 
hams themselves unless you have posi¬ 
tive proof! At least one country is at¬ 
tempting to correct the problem. 

PHD has been published by PAA 
since August 1991. One-year subscrip¬ 
tions are availabte for USS19 from PAA. 
do George Yankopolus, 13 Glen Mead¬ 
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AUSTRALIA 

David I. Horsfall VK2KFU 
PO Box 257 
Wahroonga NSW. 2076 
Australia 

There is not much news at the mo¬ 
ment that has not been covered be¬ 
fore—the 'Code-less Novice' is still on 
its way, the 'CW Forever’ brigade are 
still fighting a rear-guard action, and the 
ROSE/NetRom protocol wars continue 
unabated, with various personality 
clashes and claims ol theft and vandal¬ 
ism ol packet switches. 

The Department ol Transport and 
Communications (DoTC) has released 
an information paper—RIP-73A—which 
provides information for overseas opera¬ 
tors and covers reciprocal licences and 
temporary permits. It is worthwhile re¬ 
producing the highlights here. Overseas 
amateurs visiting Australia fall Into three 
categories: 

CATEGORY A: Amateurs from coun¬ 
tries having a reciprocal licensing agree¬ 
ment with Australia. These countries 
are: Canada, Denmark, France (and 
New Caledonia), Germany, India, Israel, 
Japan. Malaysia, New Zealand, Papua 
New Guinea, Poland, Singapore, 
Solomon Islands. Spain, Switzerland, 
United Kingdom, and United States of 
America. Amateurs visiting for less than 
a year will be issued with a temporary 
non-renewable permit Amateurs intend¬ 
ing to stay will be issued an Australian 
amateur licence. 

CATEGORY B: Amateurs from coun¬ 
tries having no reciprocal licensing 
agreement with Australia but having 
qualifications/licences with a recognised 
Australian equivalent These countries 
are: Argentina. Falkland Islands. 
Greece. Hong Kong, Indonesia, Ireland, 
Italy, Luxembourg, Malta, Nauru, Nether¬ 
lands, Norway, Philippines, South Africa, 
Sri Lanka (Ceylon). Sweden, Vanuatu, 
and West Indies (Cayman Islands). Am¬ 
ateurs from these countries, regardless 
of their residential status, will be issued 
a non-renewable temporary permit for 
12 months. 

CATEGORY C: Amateurs from coun¬ 
tries having no reciprocal licensing 


agreement with Australia and no recog¬ 
nised Australian equivalent qualifica¬ 
tions/licences. Amateurs from these 
countries, regardless of their intended 
residential status, will be Issued with a 
non-renewable temporary permit for 12 
months, permitting 10 watts (mean pow¬ 
er) FM telephony in the 146-148 MHz 
band only (this looks suspiciously like 
the proposed Code-less Novice li¬ 
lt is preferable that you apply for a li¬ 
cence in person so that the original doc¬ 
uments can be sighted and a licence is¬ 
sued over the counter. Applications are 
accepted by mail, but please allow three 
months so that the licence can be tor- 
warded to you before you depart tor 
Australia. The following documents are 
needed: (a) a copy of your amateur cer¬ 
tificate and passport (with English trans¬ 
lation), certified by a public notary (mail 
applications only); (b) a completed li¬ 
cence application form (RF-57): (c) your 
current licence, or a certified copy, with 
English translation; (d) proof, such as a 
visa, that your visit is for no longer than 
12 months (visitors only); and (e) the 
current licence fee of $35 (Australian). 
Cheques or money orders are to be 
payable to the “Receiver of Public Mon¬ 
ey.’ 

Note that whilst licences are renew¬ 
able annually, temporary permits are 
not. If you are granted an Australian li¬ 
cence or permit as a visitor, it cannot be 
used to obtain a licence in other court- 
Iries. Also, Australian operating condi¬ 
tions, e.g. power levels, etc., must be 
adhered to. Finally, an Australian li¬ 
cence, temporary permit or callsign can 
only be used with Australia, its territo¬ 
ries, or territorial waters. Further infor¬ 
mation can be obtained from the Depart¬ 
ment of Transport and Communications 
in each state, or from the Wireless Insti¬ 
tute of Australia, P.O. Box 300, Caullleld 
South, Victoria 3182, Australia. 

This was longer than I intended, so in 
the next column I'll briefly summarize 
the Australian licensing scheme, the 
power levels and modes, etc., and how 
to tell an operator’s grade ol licence 
from his/her callsign. Cheers for now. 
Those with access to Internet or packet 
can contact me as "dave@ips.OZ.AU’' 
and “VK2KFU@VK2RWI.NSW.AUS.OC" 
respectively. 73, Dave VK2KFU. 

BULGARIA 

Milen Posladshieff 
PO Box 237 
7000Russe 
Bulgaria 

Packet: LZ2MP@HB9AK.CHE.EU or 
122MP® DKI0MJV. DEU.EU 

digital modes in BULGARIA 

The first serious RTTY activity in Bul¬ 
garia started around 1974 at the student 
radio club LZ1KDP in Sofia, the capital 
city of Bulgaria. They were using a me¬ 
chanical RTTY machine donated by the 
German Amateur Radio Teleprinter 
Group (GARTG). Until 1986 some other 
stations were active on RTTY from Bul¬ 
garia, but two stations stood out as the 
most prominent: LZ1KDP and LZ2KRR. 

In January 1986 LZ2MP and LZ2XA 
activated the Student Radio Club 
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LZ2KIM at the Technical University in 
Russe on RTTY using an Apple 11+ com¬ 
patible computer, a home-brew T.U. with 
active filters, and a simple RTTY pro¬ 
gram. This proved to be the first "com¬ 
puterized' RTTY station in Bulgaria. In 
May 1986, using the RTTY setup and a 
Hamtext program from Kantronics, 
LZ2MP activated the club station 
LZ2KIM on AMTOR, which was also a 
first for LZ land. Finally, in March 1987, 
running a home-brew 300 baud modem 
and a DL2MDL AX.25 program, LZ2KIM 
was activated on HF Packet. Again, this 
was the first packet activity from Bulgar- 

Today there are about 20 RTTY se¬ 
tups in Bulgaria but quite often hams 
who do not have RTTY capabilities at 
home use the club equipment under 
their own callsigns. Consequently, you 
may have heard many more LZ stations 
on the air. Most of these stations typical¬ 
ly consist ol a home-brew Apple II com¬ 
patible and T.U. with active filters. 

On AMTOR there are about five sta- 
tiohs currehtly active. For this mode 
most of the hams are using Apple II, 
home-brew T.U. with active filters, the 
HB9BCS AMTOR/RTTY program or a 
home-brew AMT-1 look-alike unit. 

About 15 packet radio set-ups are in 
use here. We doh’t have any VHF/UHF 
packet networks here because of the 
lack of equipmeht. so most of the activity 
is Oh HF or Oh direct lihks withih the 
same QTH. A typical packet set-up con¬ 
sists of an Apple II compatible, a home- 


It is not too difficult to build a home¬ 
brew Apple II look-alike here, and lately 
even factory-built ones are available at a 
reasonable price. IBM PC/XT compati¬ 
bles are also available lately but they 
are extremely expensive, so the digital 
activity is increasing very rapidly. 

With the political changes during the 
past few years some surplus military 
and police equipment that can be modi¬ 
fied to 2m FM has become available but 
it is not very easy to get and can be a bit 
expensive. Last year the first three 2m 
FM repeaters were installed. Two of 
them are high in the mountains and are 
accessible from almost all locations in 
Bulgaria. There are approximately 200 
hams who have equipment lor 2m FM, 
most of It crystal-controlled. We hope 
that by the end ol this year there will be 
several packet digipeaters and even 
packet nodes installed in Russe. Sofia, 
and some other places, so probably 
within a few years more activity will lake 
place. The countries around Bulgaria 
are not connected to the European 
Packet Net but we have high hopes for 
the future, maybe even an HF APLINK 
system from here to connect to the rest 
of the country and the world. Initial ex¬ 
periments are in progress at LZ2MP and 
LZ2KIM. Watch out world, here we 
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REPEATER AND LINKING 
CONTROLLER 


MULTIPLE REPEATER-LINK-REMOTE BASE 
CONTROLLER 

Rnailv acontfollef that has solved control and audio interconnect problems between 
multiple radios. Your radiosystem can grow to multiple sites and stretch tor hundreds 
of miles • and yet any radio can be fully controlled from any designated input 




The RBC-700 Rc;>catcr C'ontroller is designed to support Repeater ss^tems that require 
multiple radios cx»ftnccicd together at a site. The RB('''7CK) utilizes a true 1 audio matrix 

above the 733 model is supporting a Repeater. 3 Duplexed Links to different sites, and 3 
Remote Bases. L'sing simple commands, a u.scr could lie the Repeater and a Remote Base to 
one Link, while the other links are conununicaiing through your site, holding separate 
conversations. Or. connect all of the ports together • like a big party line !! 

Several models arc available and arc software configurable to support up to .3 Repeaters, 5 
Duplexed Links.and4 Remote Bases. A groupurclub can start with thebasics and expand their 
controller anytime by simply adding boards and .software. Free software upgrades for one year 
after delivery. Finally, a ££al controller for the Linked system operator! 


Up to 5 Duplexed links 

Up to 4 different Remotes 

Recorded .Natural Speech Telemetry 

Programmable Macros 

Connect / Disconnect multiple Ports 

Internal Receiver Squekh processing 


InteVgrated Autopalch 

elemetry Programmable Scheduler 

+ lOv to + 14v Supply 

pie Ports Standard 5.2r Rack Mount 

rocessing Card-Cage desiga 

Palomar Telecom, Inc. 




_ only $89 

SEE THE SPACE SHUTTLE VIDEO 

Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Satcom F2-R transponder 13. Others may be retrans¬ 
mitting weather radar during significant storms. If it is 
being done in your area on 70 CM - check page 413 in 
the 91-92 ARRL Repeater Directory or call us, ATV re¬ 
peaters are springing up all over - all you need is one of 
the TVC-4G ATV 420-450 MHz downconveters, add any 
TV set to ch 2, 3 or 4 and a 70 CM antenna. We also 
have downconverters and antennas for the 900 and 
1200 MHz amateur bands. In fact we are your one stop 
for all your ATV needs and info. Hams, call for our 
complete ATV catalog - antennas, transceivers, amplifi¬ 
ers. We ship most items within 24 hours after you call. 


(818) 447-4565 m-f 8am-5;30pm pst. Visa, MC, COD 
P.C. ELECTRONICS Tom (W60RG) 

2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS) 
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Continued from page 4 
attitudes? Well, we can start by admit¬ 
ting that punishment has never 
worked as a good teacher. Yes. these 
crummy people have robbed, beaten, 
raped and so on. They certainly de¬ 
serve to be punished, right? So let's 
teach them a lesson by locking them 
up for a lew years and making life rot¬ 
ten for them. Let's get even. 

Well, that may be satisfying to the 
victims, but we know now that the 
whole process only makes things 
worse—resulting in even more victims. 
And knowing how lousy prison is, plus 
having had a master's education in 
crime while in the joint the last time, 
they’re even more nasty to their new 
victims and harder to catch. So should 
we molly-coddle them instead? Then 
we come off as suckers and they were 
right to take advantage of us. 

Okay, here's my proposed solution 
to the prison problem. First, in order to 
get costs down I propose two ap¬ 
proaches. One is to put prisons where 
it's less expensive to keep people. 
Let's start looking for contracts from 
private prison companies with facilities 
in the low-rent areas of the world. It's 
obviously a lot less expensive to store 
people in tropical third-world countries 
than in Massachusetts—even count¬ 
ing the transportation. If I were going 
into the prison business I'd check out 
Chad. Burkina Faso, Guam, Indone¬ 
sia. Mexico, and perhaps even China. 
I think some of these places would 
make it possible to keep prisoners for 
a tenth the cost in the U.S. 

With modern electronics it's easy to 
keep track ol prisoners by putting a 
small neck transmitter unit on them 
which will sound an alarm if they go 
beyond their allowed area. That saves 
on building walls, cells and guards. 
We can even add a microphone and 
record what they're saying and hear¬ 
ing. A nearby recorder can store 
months ol voice-quality digital audio 
recording. Hey, we didn't guarantee 
them privacy. 

Now there’s the little matter ol re¬ 
forming their behavior. We know that 
punishment just doesn't work, so let's 
think in terms ol rewards for good be¬ 
havior. For instance, the normal prison 
chow could be very basic slop— 
enough to keep them from starving, 
but still slop. To get better food they'd 
be permitted to work in co-op gardens 
and grow meat, fruit and vegetables. 
They get to eat better if they work. 
That’s positive reinforcement for the 
old work ethic. 

As a prison company I'd solicit bids 
from companies interested in setting 
up some plants to use my prison labor. 
A study of the raw materials available 
and the markets within easy shipping 
distance would result in a list ol prod¬ 
ucts which could be made at a profit. 
Forced labor? Nah. Again, the prison¬ 
ers would have the choice of a bare 
minimum existence or else working 
and earning credits which could be 
used to rent a TV. video cassettes, au¬ 
dio cassettes, a boom box, nice furni¬ 
ture. "nd other comforts. They'd be 


learning skills which will help them re¬ 
join society and get work when they're 
released. 

Knowing that they’re being record¬ 
ed 24 hours a day and that authorities 
can at any time review the tapes might 
keep down antisocial behavior. Com¬ 
puters can even keep track of when 
any two or more prisoners are togeth¬ 
er, but not talking—suggesting they 
may be plotting something by writing 
instead ol talking. 

The pnson-run businesses should 
be able to cover the costs of running 
the prisons, even turning a small prof¬ 
it. Thai’s a lot belter than socking tax¬ 
payers $25,000 and up a year to store 
more and more criminals. We might 
even want to charge them for the po¬ 
lice and court costs of catching and 
convicting them, letting them work off 
those costs with part of their prison 
earnings. That would lower the tax¬ 
payer burden even further. 

And. alter all, it was their decision 
to break the law. which caused us the 
expense, so why should we have to 
foot the bill lor catching and convicting 
them? 

If they do commit more crimes 
when they gel back and gel convicted 
again, let's hope the judges make their 
prison terms much longer. Alter all, 
sending them away for re-education 
isn't costing us anything. For that mat¬ 
ter, we might stop paroling really seri¬ 
ous offenders since life in prison 
wouldn’t be the misery it Is now. 

This system is aimed at trying to 
overcome the poor education we’ve 
forced on the poor. It isn't going to be 
as helpful to the worst criminal cases. 
But we can still store these crumbs in 
much less expensive areas of the 
world, fencing them in with an elec¬ 
tronic bracelet with stun power if they 
get out ol line or try to escape. 

Between a good preschool educa¬ 
tion which will inculcate positive role 
models, a spirit ol cooperation and an 
interest in learning, followed by coop¬ 
erative educatbn private schools, paid 
for via vouchers from the state, we 
can break the whole poverty system 
so we don’t end up with street gangs 
substituting for failed families. Kids 
need to feel they belong to a group, so 
if the family is kaput, they depend on 
the gang. 

The nice part of all this Is that we'll 
be able to get rid of welfare, chronic 
unemployment, police and court costs, 
and prison cosis. plus we'll be able to 
cut our educational costs by about 
50% and still end up with better 
schools, complete with computers and 
satellite communications for distance 
learning courses. And the kids will be 
learning skills, plus how to be suc¬ 
cessful in the information age—suc¬ 
cessful in their work and life. 

The past Immigrants from Ger¬ 
many, England, Poland, Ireland. Italy 
and so on all proved our melting pot 
system worked. Within two genera¬ 
tions Iheir kids were Americans and 
spoke American. Now let's convince 
the blacks to stop being Afro-Ameri¬ 
cans and refusing to speak our lan¬ 


guage. And let’s get the Hispanics to 
stop being Latin Americans and 
speaking Spanish. Let’s aim at all be¬ 
ing Americans and speaking Ameri- 

Once we get kids starting their edu¬ 
cation right from year one we'll be 
turning out a whole new generation of 
high-tech-enthused kids—and we'll 
have young hams by the millions— 
plus young computer hackers, and so 


What Are You Going to Do? 

II you agree that the above plan will 
work, will you do anything about it—or 
wilt you nod and hope someone else 
will do something? As a product of our 
school system where you’ve been 
trained since day one not to cause 
trouble, where you were squashed by 
teacher Intimidation and humiliation, I 
can understand why it might be diffi- 
cutt for you to actually do something— 
like write to your two senators and 
your representatives, maybe sending 
them a copy of my plan. 

How about your state senators and 
legislators—know any of them? 

If there are any of my ideas that 
you disagree with or don't think will 
work, drop me a line. The above is a 
very abbreviated description of my 
plan, so I've had to leave out all of my 
references and extended explana¬ 
tions. I’d list a bibliography, but I doubt 
many ol you will want to go to the ex¬ 
pense and time to get and read so 
many books. I must admit that few ol 
my educational plans are original- 
most have been tested and found to 
work superbly—some in hundreds of 
schools. 

Now, if we can get rid of poverty, in¬ 
ner city gangs, crime and drugs, about 
all we'll have to worry about is health 
care and the national debt. I'll start 
working on those next week. 

Exporting Jobs 

More and more unskilled and low- 
skilled jobs are being exported to low¬ 
er-wage countries. The displaced 
American workers are all upset and 
are pushing us to 'buy American." 
Where this means buying lower-quali¬ 
ty products for higher prices, this is not 
entirely realistic. As world transporta¬ 
tion costs drop and world communica¬ 
tion systems improve, more and more 
low-skilt jobs are going to move to low- 
wage countries. 

So what do we tell the $12 an hour 
automobite worker who's been re¬ 
placed by a Mexican who's working for 
$1 an hour? He’s mad! Here he’s been 
doing his job. obeying the union rules 
for the last 20 years, and suddenly the 
plant is closing. 

One answer is not what the angry 
unemployed worker wants to hear. We 
might ask him how much of his spare 
time he's spent In educating himself 
vs. how much he’s spent bowling, 
watching TV, drinking with his buddies 
in the neighborhood bar, buying RVs, 
going on vacations, and so on? Has 
he been loafing for 20 years and now 
is suddenly faced with having to pay 


for that wasting of his life? How much 
should the government be responsible 
for bailing out people who have made 
no effort to protect themselves against 
changes the future might bring? When 
the automobile came along was it the 
government’s responsibility to save 
the buggy whip manufacturers and 
their employees? 

If instead of wasting all ol their 
spare time the angry displaced work¬ 
ers had invested even a small amount 
of their time in building other skills, the 
moving of their jobs to Mexico or Chi¬ 
na would be an inconvenience, not a 
disaster. Could they have taken a mail 
order course in accounting, real es¬ 
tate, telemarketing, selling, refrigerator 
repair, electronics, and developed al¬ 
ternative skills? Could they have in¬ 
vested some time in a hobby with po¬ 
tential business applications? Amateur 
radio, besides being fun and a rela¬ 
tively inexpensive hobby, also can 
lead to employment in repairing con¬ 
sumer electronics, computers, security 
sales and service, facsimile, paging, 
radio broadcasting, and so on. 

Learning to play an instrument can 
provide not just a safety net job. but 
also provide a fun spare-time income. 
Learning to write means developing 
another skill which is in desperately 
short supply—one which provides 
many opportunities lor spare-time 
earnings. This can easily lead to mak¬ 
ing money with desktop-publishing- 
produced newsletters. 

One has to be almost blind not to 
see what’s happening. The low-skill 
manufacturing jobs are moving to low- 
wage countries. More and more of 
them are going to go, leaving bewil¬ 
dered low-skill, high-wage workers be¬ 
hind demanding that the government 
do something. Senator Kennedy will 
Introduce bills to stop this carnage and 
to force manufacturers to pay higher 
wages for poorer work. President 
Bush will “understand the pain” these 
displaced workers are suffering. 

Worse, as more immigrants arrive, 
willing to work for almost anything in 
order to get started, even low-skill ser¬ 
vice jobs are going to be taken away 
from middle-class Americans and tak¬ 
en over by people willing to work for 
less. And I don’t see any sign of our 
building a Great Wall across our Mexi¬ 
can border, so we're going to have 
plenty of immigrants for a long time to 

How About The Unions? 

Union membership has been dwin¬ 
dling for many years. Their ability to 
protect low-skill, high-pay jobs is being 
blown away by foreign competition. 
Unions were needed in the late 19th 
and early 20th centuries, when some 
manufacturers took terrible advantage 
of workers. But, having watched the 
printing and stagehand unions at work 
close up, the cure has turned out to be 
as bad as the disease in some in¬ 
stances. 

When I worked at WPIX in New 
York as a cameraman, I watched the 
stagehands drawing amazing salaries 
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for completely unskilled work. Their 
union was closed, allowing lew but the 
sons ol union members lo join. They 
had a closed shop with every theater in 
town, plus the TV stations. So there I 
was. a skilled engineer and camera¬ 
man. making one-fourth the stagehand 
wages. 

When I started publishing 73 in 1960 
I had it printed by a union printer— 
which was all there was available. 1 
watched 40-year veteran printers who 
were drawing as much as those stage¬ 
hands and unable lo specify type to fit 
into an ad. They'd have the type set 
over and over until it finally lit. There 
was no way to fire these dummies, so 
the printing company eventually buill a 
new plant in Connecticut and closed 
their Manhattan plant, mainly to gel rid 
of them. 

I watched one New York newspaper 
alter another being put out of business 
by union strikes. The unions fought ev¬ 
ery cost-cutting effort by the papers. 
When Varityper came along with a 
faster and less expensive way to set 
type the unions refused to let newspa¬ 
pers use it. If you're not familiar with the 
railroad union battles to preserve feath¬ 
erbedding. you need to read some his¬ 
tory. 

The Reader's Digest has printed 
endless stories of union viciousness 
during strikes. Killing people, destroying 
buildings, cars, buses and tnicks. The 
chap living next door to me when I was 
a kid had had both of his legs broken by 
the union, crippling him for life. He'd 
been a ship's captain and. under orders 
from the shipping line, tried to hire 
scabs when the union struck the line. 

The automobile unions have to 
share in the responsibility for the loss of 
so much ol our car industry. Their semi¬ 
skilled workers were making over dou¬ 
ble the average American wage—in ad¬ 
dition to turning out shoddy cars—mak¬ 
ing it easy for the Japanese to com¬ 
pete. Yes, the Detroit car execs share 
in the blame for what happened, with 
their lack of foresight and lousy plan- 

With today's worker mobility, and the 
export of low-skilled jobs, it may be time 
to reconsider the role unions should be 
playing. Just as we're seeing the weak¬ 
ness of the adversarial approach to 
business and government relations, 
perhaps we should consider some way 
lor unions, management and govern¬ 
ment all to work toward a cooperative 
consensus which will help make Ameri¬ 
ca more competitive. 

In the meanwhile it might be helpful 
for a few million low-skill American 
workers lo be encouraged to come to 
grips with the way the world is changing 
and understand the importance of build¬ 
ing alternative skills and interests. 
There's never going to be a big market 
lor people with great memories lor 
baseball statistics or positions open for 
soap opera watching. Watching most 
TV, sports and games is a way ol get¬ 
ting through life without having lo think 
or do anything. These fight oil the bore¬ 
dom of just sitting around. The rewards 
are so meager as to be worthless. Ditto 


99% of news watching and, at least in 
my perspective, reading newspapers. 

What should we be doing with our 
time? If we think in terms of developing 
marketable skills we won't go far wrong. 
And il we can tie these into a hobby, all 
the better. Computer programming, lor 
those involved, is exciting tun. It's in¬ 
credibly exacting, which is part of the 
fun. Photography makes a great hob¬ 
by—plus it offers plenty ol opportunities 
for making money. Many hobbies can 
be escalated into small businesses. 
We've got hundreds ol ham radio oper¬ 
ators who've started their own busi¬ 
nesses and are doing line. They're not 
really entrepreneurs, they're more inter¬ 
ested in having their own business and 
not having to work lor someone else. 

I tend to encourage people to get in¬ 
to desktop publishing with a Macintosh 
system since it's relatively inexpensive 
and easy to learn to use. There are 
needs lor so many publications that I 
doubt a week goes by that I don't come 
up with a niche that desperately needs 
filling. I'd love to start a new magazine 
a month—il I could find people with the 
skills to turn 'em out I've got plans for 
one in the construction industry, one in 
the vacation business, a couple in edu¬ 
cation. a couple political, two lor the 
video industry, and so on. So where do 
I find people who've skills in selling, 
writing, editing, photography, advertis¬ 
ing, promotion, mail order, and so on’ 

Making The Time 

Changing habit patterns is difficult. 
Ask any fat person who's tried to diet— 
and they all have—and they've all 
failed, elst they wouldn't still be fat. 
Habits are tough to break—particularly 
bad habits. And this obviously holds for 
the habits preventing people from de¬ 
veloping skills and building knowledge. 
Our educational system has exacerbat¬ 
ed this problem by rewarding us quickly 
lor small achievements. This has result¬ 
ed in a generation (or two) ol Ameri¬ 
cans who find it difficult to concentrate 
on long-term goals. Getting thin, no 
matter what headlines you see in the 
supermarket tabloids, lakes a long-term 
commitment. So the more determined 
dieters take off a few pounds and then 
quickly bloat up again. The less deter¬ 
mined don't make it past the nearest ice 

Just imagine how much time you'd 
have il you didn't waste it with activities 
which have no long-range benefits for 
you. Gone would be the six-packs. 
Gone would be the ball games. Gone 
would be sitcoms. Gone would be 
soaps. Gone would be a lot of idle 
chitchat. Gone would be 98% ol the 
movies. Gone would be a lot of pop mu¬ 
sic, pop books, and pop magazines 
such as People and Self. II you cut out 
your wasted time, how much would you 
have available to build your skills? How 
much could you devote to your kids and 
their education? How much to your 
marriage? How much even to building 
your career? Could you spend some 
time teaching? We are in desperate 
need ol elmers to help prospective 
hams learn about electronics and ama¬ 
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George H. Berger 
2457 GallKis Lane 
Valley Springs, CA 


QSL of the Month 

To enter your QSL, mail it in an envelope to 73, Wayne Green inc., 70 
Rte. 202-N, Peterborough, NH 03458. Attn; QSL of the Month. Winners 
receive a one-year subscription (or extension) to 73. Entries not in en¬ 
velopes cannot be accepted. 


teur radio. Ol course, il you only memo¬ 
rized the answers to gel your ticket, 
you're not going to be much ol an 

First, let me explain that from your 
letters and talking with you on the air, I 
know that 90% ol you are painfully une¬ 
ducated in electronics and radio theory. 
I've offered many limes lo increase the 
number of technical articles in 73. with 
virtually no positive response. When I 
ask for a show of hands during my 
hamfesi talks I find that hardly any 
hams understand how digital communi¬ 
cations works—or packet—or even 
satellite. 

Yes, I know, amateur radio is a hob¬ 
by, so why bother learning anything 
more than where the mike jack and an¬ 
tenna terminals are located on your rig? 
You're busy being a iawyer, doctor, 
truck driver or whatever and don't have 
lime to become an eiectronic engineer. 
But what happened lo your spirit ol ad¬ 
venture? Did your parents fail lo help 
you learn the excitement ol exploring 
new ideas? It's tremendous fun to get 
involved with slow-scan or 2 meter SSB 
DXing. It’s fun lo get involved with RT- 
TY and gel together with other RTTY- 
ers. I still get letters from the RTTY 
friends I made back in 1949—even 
from one now living in V85. if you know 

Computers are terribly complex, but 
it doesn't lake a genius to cope with 
them and learn how they work, right on 
down to the microprocessor chips. Like 
successful dieting, all it takes to get 
way ahead ol 99% of the people in un¬ 
derstanding and working with comput¬ 
ers is the determination to actually do it. 

Can we gel across to the low-skill 
workers the precariousness ol their 
jobs? Can we gel them involved in ac¬ 
tivities which will bail them out when the 
future finally catches up with them? If 
amateur radio seems loo complicated 
lor them, they might take up woodwork¬ 
ing, metalworking or some other cralt 
which will build a marketable skill. If 
they can learn to fix VCRs their future 
will be very secure. I've got a stack ol 


'em they can start with. But you know, 
though we like to posture and brag in 
front ol people about our technical hob¬ 
by, we all know that getting a ham ticket 
depends more on persistence than bril¬ 
liance. We've all heard some ol the li¬ 
censed dummies we've got braying on 
the air—we just prefer not lo let the 
world know about 'em. Thank heavens 
they're few in number, so we just give 
them a wide berth when we hear them. 

Anyway, the next time you see a 
news program with out-of-work people 
railing against our buying foreign-made 
products and putting them out of work, 
just think a little about their stupidity in 
not seeing this coming and planning for 
It. Our exports are getting close to our 
imports in volume, so we have no legiti¬ 
mate complaint about imports. Our ef¬ 
forts to limit imports are a disaster. 
We’re paying almost $250,000 lor every 
automotive job we've saved by limiting 
Japanese car imports. Phooey. 

Teapot Tempests 

The ham newsletters have been 
scraping the barrel lately. Like I'rin- 
stance the FCC, which has been refus¬ 
ing lo issue special calls, got forced by 
the USIA into issuing one lor the VOA's 
50th anniversary: K3VOA. Sigh. And a 
judge awarded N5DA $10,000 from 
N5EWD lor some names he was called 
over the local repealer. Oh yes. the 
West Coast lARN director quit alter an 
abusive call Irom Baxter. And WA6ITF 
is pissed at Baxter lor messing with his 
news reports. An average week. 

With KV4FZ presumably QRT alter 
his court conviction, I wonder how the 
mess he generated on 14.313 is pro¬ 
gressing. I suppose there's no real 
hope of getting Congress lo grant a 
special exemption Irom prosecution lor 
blowing away the rest ol the BARF 
gang. It’s the lack of reasonable loop¬ 
holes in our laws that are making the 
Mafia so successful. II we could attract 
some Sicilian hams, perhaps we could 
get our bands cleaned up. Lord knows 
the ARRL seems to have absolutely no 
interest whatever in the problem. n 
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Special events 

Ham Doings Around the World 


ANNOUNCEMENTS 

PROVIDENCE, Rl The NN 1 U Test¬ 
ing Group will conduct VE Exams ev¬ 
ery 2nd Thursday o( the month at 7 
PM at the American Red Cross Bldg.. 
150 Waterman Ave., Providence Rl. 
Walk-ins. Bring a picture ID and one 
other ID. your license and copy, same 
for CSCE that you need to upgrade 
and a copy of Form 610 submitted lor 
Novice license. NN 1 U Testing Group 
will administer the test to handicapped 
persons, in their home, within 30 miles 
of Providence. II necessary, contact 
Judy KC1RI, (40r) 231-9156. 
BOULDER, CO The Boulder VE 
Team will conduct VE Exams the 2nd 
Monday ol most months at St. Mary 
Magdalene Episcopal Church, 
Healherwood Dr. and Cambridge St.. 
Boulder CO. Please bring a picture ID 
and one other ID; a check or money 
order payable to -ARRL-VEC lor 
S5.40: the original ol your current li¬ 
cense. il any: originals ol applicable 
Certilicates ol Successlul Completion 
ol an Examination il you claim credit 
lor any test elements; a copy of the 
FCC 610 you submitted if you claim 
credit for a Novice license not yet re¬ 
ceived; soft pencils and a calculator. 
For info, and to pre-register, call Bar¬ 
bara McClune NOBWS, (303) 530- 
2903. Pre-registration is preferred, but 
walk-ins are welcome. 

AUG 2 

SUGAR GROVE, IL The Fox River 
Radio League's 1992 Hamfest will be 
held at Waubonsee Commuhity Col¬ 
lege, Rt. 47 at Harter Rd., Sugar 
Grove IL (5 miles NW ol Aurora), start- 
ihg at 8 AM. Set-up Sat. alter 7 PM 
and Sun. 6 AM-8 AM. Flea Market. 
VEC Exams at 10 AM. You must bring 
your original FCC license, a copy of 
your FCC license, and a photo ID. Ad¬ 
vance tickets $4/3 stubs; at the gate 
$5/1 stub. Ihdoor tables $10/8’. Free 
parking. Camp grounds nearby. Free 
Tailgate spaces. Talk-in on 145.470 - 
600 W9CEQ. Commercral vendors 
please call (708) 584-1806 for info. 
Advance registration deadline is July 
15th. 

Randolph, OH The Portage ARC, 
Inc., (ARRL affiliated) will sponsor its 
7th annual Hamfair at the Portage 
County Fairgrounds, Just off Interstate 
76 between Akron and Youngstown. 
Gates will be open Irom 8 AM-4 PM, 
Advance tickets $3, $5 at the gate. 
Children under 12 free. Flea Market 
S3 per space. Indoor tables $8 ea. 
Computer hobbyists welcome. Talk-in 
on 145.39 (negative offset). Contact 
Joanne Solak KJ30/8, Portage 
ARC, Inc., 9971 Diagonal Rd., Man¬ 
tua OH 44255. Tel. (216) 274-8240. 
ESCANABA, Ml The Upper Peninsu¬ 


la Hamfest/Computer Show, spon¬ 
sored by The Delta County ARS Inc., 
will be held from 9 AM-6 PM EDST at 
the Escanaba Area High-School. The 
Delta County Tourism & Convention 
Bureau. Elks Lodge, and Delta County 
Chamber ol Commerce, are co-host- 
ing this event. ARRL sanctioned. 
Packet, ATV, model airplane demos. 
Set-ups 6 AM-9 AM. Provide your own 
power cords, lighting equip., and liter¬ 
ature. Each vendor will be expected to 
donate prizes for the hall-hourly raffle 
Irom 9 AM-4 PM. The show will pro¬ 
vide tables, chairs and benches, elec¬ 
trical outlets (first come, first serve). 
There is an application lee ol $50 per 
vendor per entry. Tables $6 ea. Out¬ 
side Flea Marekt $6 per auto-sized 
space. For Info contact Hamfest 
Committee, D.CJi.R.S., PO Box 923, 
Escanaba Mi 49829. 


AUG 8 

HUNTINGTON, WV The Tri-State 
ARA, Inc. VE Team will sponsor VE 
Exams starting at 10 AM at Our Lady 
of Fatima church school class rooms, 
located at 545 Norway Ave., Hunting- 
ton WV, All test sessions will be W5YI 
testing sessions. (This date and loca¬ 
tion is tentative, please call for con¬ 
firmation.) Candidates for new or up¬ 
grade licenses should bring a photo 
ID, copy of current license or original 
CSCE, and a completed Form 610 
(Form 610 will be available at the test 
session). Walk-ins OK. Arrange to ar¬ 
rive by 9:15 AM in order to register 
and have ID and Form 610 checked 
pnor to examination. For info contact 
Jim Baker K8KVX, (304) 736-6542. 
BEND, OR The Central Oregon Ra¬ 
dio Amateurs will hold their 3rd Annual 
Hamfair at Sunrise Village at Mt. 
Bachelor, SW of Bend, from 9 AM-4 
PM. Free secured overnight parking 
for self contained RVs. VE Exams 
from 9 AM-Noon, pre-registration only. 
Send FCC Form 610, a copy of cur¬ 
rent license if applicable, and a check 
lor $5.40 payable to ARRUVEC to: 
CORA, PO Box 723, Bend OR 
97709. Deadline is July 15th. Flea 
Market. Presentations. Seminars. Ad¬ 
vance tickets $5 by July 15th; $7 at 
the door. Tables $10. Tailgate $2. For 
tickets/info, contact Don Harrington 
N7ION, 69706 W. Parkway Meadow, 
Sisters OR 97759. Tel. (503) 549- 
7951. 

AUG 9 

PEOTONE, IL The Hamfesters RC. 
Inc., will sponsor their 58th Annual 
Hamfest/Computer Festival at the Will 
County Fairgrounds from 6 AM-3:00 
PM (exhibits open at 8 AM). Set-up 
Aug. 8th from 6 PM-Midnight. Com¬ 
mercial exhibitors welcome. Reserva¬ 


Listings are tree of charge as space permits. Please send us your Special 
Event two months in advance of the issue you want II lo appear In. For exam¬ 
ple, il you wani il lo appear In Ihe January issue, we should receive il by Oclo- 
ber 31. Provide a clear, concise summary of Ihe essential delails about your 
Special Event. Check Special Events in message Area #11 on our BBS (603- 
924-9343), lor listings that were loo tale lo gel into publication. 


tions close July 20, 1992. Electricity 
available outside the Exhibit bldg.; $10 
plug-in lee by Fairground. Donation $4 
advance. $5 at the gate; under 12 
years free. Talk-in on 146.64- STARS 
and 146.94- KARS. For reservations 
send SASE and check to David F. 
Brasel NF9N, 7528 W. 109th Place, 
Worth IL 60482. Tel. (708) 448-9432. 
FRANKFORT, KY The ARRL Central 
Kentucky Hamfest, co-sponsored by 
the Bluegrass ARS, Inc., and the Cap¬ 
ital ARC. will be held from 8 AM-4 PM 
at Western Hills High School, Exit 53 
off 1-64, Frankfort KY. License Exams, 
technical forums, commercial exhibits, 
are in air conditioned facilities. Outside 
Flea Market space, free with paid ad¬ 
mission, for each person over 12 
years of age. Tickets $5 in advance. 
$6 at the gate. Tables in commercial 
vendors area are $15 each if prepaid 
before July 15th. $25 each after July 
15th. For info, tickets, SASE to Bobby 
Rolph KB40NR, 2117 Winterberry 
Rd., Lexington KY 40504 or call 
(606) 278-7570 eves. 

AUG 15 

AMARILLO, TX The Panhandle ARC 
will hold their annual Golden Spread 
Hamfest at the Amarillo Civic Center, 
400 S. Buchanan (in downtown Amar¬ 
illo) on Aug. 15th. Handicapped ac¬ 
cessible. VE Exams. Advance tickets 
$6. $7 at the door. Tables are $5. Call 
Leland Carpenter N5VRN, (806) 352- 
8759, or write to Goiden Spread 
Hamfest, PO Box 1524, Hmariilo TX 
79105-1524. 

AUG 15-16 

ALBUQUERQUE, NM The Duke City 
Hamfest will hold an Event at New 
Mexico National Guard Armory, 600 
Wyoming NE. Albuquerque NM. To 
get there, take the 1-40 South 
Wyoming exit; the Armory is 3 blocks 
on the left. Swap Meet. Technical 
classes. VE Exams. For more info, 
write to Duke City Hamfest, PO Box 
6552, Albuquerque NM 87197 
HUNTSVILLE. AL The 1992 
Huntsville Hamfest will be held at the 
Von Braun Civic Center in downtown 
Huntsville. Doors will open both days 
at 9 AM. Activities will all be held un¬ 
der one roof in air-conditioned facili¬ 
ties. Dealer Show. Flea Market. Tech¬ 
nical forums. NASA Space Exhibits. 
Ladies' and childrens' activities. 
Evening banquets lor Ihe entire family. 
Adult admission is $5 lor both days; 
children admitted free. Talk-in by 
K4BFT ("Big Fat Turkey") on 
146.34/.94. Call (205) 860-8004 or 
FAX (205) 534-5557 for more info. 

AUG 16 

CAMBRIDGE, MA The MIT Radio 


Society, and the Harvard Wireless 
Club, will hold a Flea Market from 9 
AM-2 PM at Albany and Main St., 
Cambridge MA. Admission $2. Free 
off-street parking. Covered tailgate 
area. Sellers $8 per space at the gate, 
$5 in advance (includes 1 admission). 
Set-up at 7 AM. For reservations and 
more inlo, call (617) 253-3776. Mall 
advance reservations before the 5th to 
W1GSL, PO Box 82 MITi BR., Cam¬ 
bridge MA 02139. Talk-in on 146.52 & 
449-725/444 725 pi 2A - W1XM rptr. 
LAFAYETTE, IN Tippecanoe ARA will 
hold the 2ist annual Lafayette Ham- 
lest at the Tippecanoe County Fair¬ 
grounds, 18th and Teal Rd. (Ind 25 
South). Gates open at 1100Z. Setup 
Sat. 5 PM-8;30 PM. No rental tables 
available. Admission $4. at the gate 
only. VE Exams. Activities lor XYLs 
and children. Talk-in on 146.730/.52. 
Contact Bruce Stewart N9GKE, 315 
Hamilton St., West Lafayette IN 
47906. Tel. (317) 463-2379. 
GEORGETOWN, DE The Sussex 
ARA will sponsor the Origihal Delmar- 
va Hamfest at the Delaware Techhical 
ahd Commuhity College, startihg at 8 
AM. VE Exams. Tailgatihg. CW Con¬ 
test. and more. Contact Bruce Palmer 
KD3WL, (302)-S39-0781 or Bill Ham¬ 
mond N3IOD, (302) 539-5780. Talk-in 
on 147.075-r, 224.840. 

QUINCY, IL The Western Illinois ARC 
will sponsor the 7th Anhual Tri-States 
Swapfest at Eagles Alps Lodge, 3737 
N. 5th St. from 8 AM-2 PM. Outdoor 
tailgate area. Ihdoor vehdor tables. 
ARRL VEC Exams. ARRL table. XYL 
activilies. Advance tickets $2.50, $3 at 
the door. Talk-in on 146.63/.03, 
146.34/ 94. Contact Jim Funk N9JF, 
c/o WIARC. PO Box 3132, Quincy IL 
62305-3132. Tel. (217 336-4191. 

AUG 20-23 

LOS ANGELES, CA The Los Ange¬ 
les Area Council of Amateur Radio 
Clubs, and the Orange County Council 
of Amateur Radio Organizations, will 
sponsor the ARRL National Conven¬ 
tion at the Los Angeles Airport Marriott 
Hotel. Exhibit hours are. Fri. 6 PM-9 
PM; Sat. 9 AM-5 PM; and Sun. 9 AM- 
1 PM. There will be an Industry Re¬ 
ception on Thurs. Fri. events include 
an ARRL Educational Workshop and 
Hospitality Suites. Sat.: Breakfast $12, 
Swap Tables, Alternative Programs, 
VE Exams, Luncheon $15. Banquel 
$30. Wouff Hong. Sun. events; Break- 
last $12. Auction. T-Hunt; make 
checks payable to HAMCON Inc., PC 
Box 570756, Tarzana CA 91356 
There will be ARRL & FCC Forums 
antenna and RFI seminars, DX anc 
contest forums, T-Hunting, ATV, etc 
Make your room reservations with the 
LAX Marriott at 1-800-228-9290, (bE 
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sure to mention "HAMCON 92'). 
There are special discount travel lares 
available from Corona Travel Service. 
Inc. (the official Convention travel 
agency): Californians contact Mark W. 
Costa KB6GNZ, PO Box 2100, Coro¬ 
na CA 91718. Tel. (714) 737-7000- 
outside CA call 1-800-322-CORP. 
Pre-registration before Aug. 1. SI 2: af¬ 
ter Aug 1. $15. 16-year-olds and un¬ 
der, admitted free. 

AUG 23 

SAGINAW, Ml The Saginaw Valley 
ARA will sponsor a Ham Radio Swap 
and Computer Fair at the Saginaw 
Civic Center starting at 8 AM. Set-up 
at 6 AM. The Swap will be located 
west of 1-75, two miles along the 1-675 
Bypass. From Exit 2. follow the signs 
to the civic center. Advance tickets S2. 
S3 at the door. Advance tables $10, 
$15 at the door. Send payments with 
SASE to SVARA Swap Committee, 
PO Box 1783, Saginaw Ml 48605- 
1783. Admission Is NOT included with 
purchase of tables. Unpaid Reserved 
Tables will be resold at 9 AM. For info 
call (517) 781-3724. Talk-in on 
147.240. 

ST CHARLES. MO The St, Charles 
ARC will sponsor HAMFEST92 at 
Blanchette Park in St. Charles MO 
from 6:30 AM-3 PM. Forums and Li¬ 
cense Exams (10 AM). Free admis¬ 
sion and parking. Handicapped park¬ 
ing available. Fee for Flea Market 
space. Dealers welcome In air-condl- 
lloned hall. Talk-In on 146.67 and 
444.65 rptrs. and 146.52 simplex. 
Contact Ron Ochu K0OZ, #5 Crick- 
lewood, St. Peters MO 63376. Tel. 
(314) 278-2510. or call Eric Koch 
NFOQ, (314) 946-0948 eves. 
MARYSVILLE, OH The Union County 
ARC will sponsor their 16th Anhual 
Marysville Hamfest/Computer Show at 
the Fairground In Marysville OH (near 
Columbus). Overnight camping wilh 
electric and water hook-ups will be 
available on a first come basis. Free 
entertainment Sat. night. Undercover 
areas and buildings lor set-up. 10' x 
10' space S5. Commercial vendors, 
please act fast to reserve space. Ad¬ 
mission $4 advance, $5 at the gate. 
Contact Gene Kirby W8BJN, 13613 
US 36, Marysville OH 43040. Tel. 
(513) 644-0468. 

CRYSTAL LAKE, IL The Tri-Counly 
Radio Group (ARG) vnll hold a Ra¬ 
dio/Computer Fest at Crystal Lake 
Holiday Inn. For info call Bob N9KXG 
or Ken N9KSP at (708) 658-1678 or 
(708) 658-3566. 

MULLICA HILL, NJ The Gloucester 
County ARC will hold its 15th annual 
Hamfest/Computer/Electronics Fair at 
he 4H Fairgrounds. Route 77. Ad- 
/ance tickets S3.50; S5 at the gate. 
Tailgating S5 per space. Vendors S7 
oer table. Electricity available. Set-up 
at 6 AM. General Admission at 8 AM. 
7EC Testing: Registration 9 AM-9:30. 
Testing begins at 10 AM. Talk-in on 
147.78/. 18 and 223.06/224.66. Enjoy 
)ur open-air Breakfast and Lunch. 
Contact GCARC, PO Box 370, Pit¬ 


man NJ 08071. or call (609) 478- 
4738. 

AUG 28-30 

VERNON, B.C., CANADA The 1992 
Sky High Hamfest, sponsored by the 
Okanagan Valley Hamfest Assn., will 
be held at the Silver Star Mountain 
and Resort area. The event will be or¬ 
ganized by the North Okanagan FIAC. 
RV accomodations, hotels, restau¬ 
rants available. Non-Ham activities. 
For info, contact Sky High Hamfest, 
PO Box 1706, Vernon, B.C., Canada 
V1T-8C3 

AUG 29 

NEWPORT, NH Newport Area Hams 
will host the Sugar River Amateur Ra¬ 
dio Summer Festival from 7 AM-4 PM. 
Tailgate Flea Market. VE Exams. Craft 
Fair. Book Sale. Special Event Demo 
Station. Outdoor Folk Concert at 6:30 
PM. Flea Market admission: Sellers S5 
(set up al 7 AM); Buyers $2 (admitted 
at 8 AM). Talk-in on 146.76/.16. 
224.12/22.52 and 146.52. No tones, 
please. Contact Bruce C. Bedford 
KA10RB, 178 Summer St., Newport 
NH 03773. Tel. (603) 863-1698 or 
Bob Boyd N1CIR, (603) 863-5383 
ROSEAU, MN The Lake of the 
Woods Rptr. Assn. Inc., will sponsor a 
Hamlest at the High School Gym. 
Highway #11 East. Set-up at 8 AM. 
Doors open al 10 AM. Buffet Banquet 
at 4:30 PM, VE Exams. ATV & Packet 
demos. Flea Market. Auction. Tables 
free with advance registration. Admis¬ 
sion $10 all inch Reservations are 
necessary. Contact David Landby 
KBOHAP. Rt. 3, Box 10, Warroad MN 
56763. Tel. (218) 386-1092. Talk-in on 
147.09+ 

AUG 30 

MILFORD, CT VE Exams for all 
classes will be held at the Fowler 
Bldg., 145 Bridgeport Ave.. Milford CT. 
beginning at 12 noon. Walk-ins wel¬ 
come. For info call Gary NB1M. (203) 
933-5125. or Dick WA1YQE, (203) 
874-1014. This testing is sponsored 
by the Coastline Amateur ARA. 
LEBANON, TN The Short Mountain 
Repeater Club will sponsor a Hamfest 
.at the Cedar of Lebanon Stale Park. 
US Highway 231, seven miles south of 
f-40. Outdoor facilities only. Exhibitors 
bring your own tables Space available 
on a first come basis. Free admission. 
Talk-in on 146.91. Contact Mary Alice 
Fanning KA4GSB, 4936 Danby Dr., 
Nashville TN 37211. Tel. (615) 832- 
3215. 

SPECIAL EVENT STATIONS 
AUG 

CHANNEL ISLANDS, CA KK6EK will 
operate during research expeditions 
for the month of August, to celebrate 
the 15th anniversary of the founding of 
Cordell Expeditions, a volunteer re¬ 
search group that was responsible for 
creating the Cordell Bank National 
Marine Sanctuary. Operation will be 


SSB. principally on 20m. usually 
14.328. Eor special expedition QSL 
and info, contact KK6EK, Cordell Ex¬ 
peditions, 4295 Walnut Blvd., Wal¬ 
nut Creek CA 94596. 

AUG 4-5 

PADUCAH, KY The Paducah ARA, in 
conjunction with the Paducah Police 
Dept., will operate W4NJA, to com¬ 
memorate the 1st Annual Paducah 
Police Dept. DJV.R.E. Daycamp. Op¬ 
eration will be from 1400Z-2100Z. 
“D.A.R.E." stands for Drug Abuse Re¬ 
sistance Education, and the daycamp 
will be looking for contacts with all am¬ 
ateurs, expecially other D.A.R.E. par¬ 
ticipants. Operations will be in the low¬ 
er 25 kHz of the 20m phone and the 
lower 50 kHz in the Novice 10m phone 
bands. Eor a special D.A.R.E. QSL, 
send an SASE to John Hudson 
KC4HGX, 3214 Lorine Ln., Paducah 
KY 42001. 

AUG 4-7 

BLOOMINGTON, IL The Central IL 
RC will operate W9AML 1700Z-2400Z 
Aug. 4-7. in conjunction with the 
McLean Co. 4H Fair. Operation will be 
in the General portion of 80-15m and 
the Novice portion of 10m. For QST 
send QSL and SASE to CIRC, PO 
Box 993, Bloomington IL 61702. 

AUG 8-9 

MOUNT DAVIS, PA The Somerset 
County ARC will operate Station 
KC3XD from the highest point in PA, 
at Mount Davis. Operations will be on 
the Lower 50 kHz of the General 
phone bands of 10-80m. as conditions 
allow. Send QSL and SASE to Sher¬ 
man Gary KC3XD, 708 Casselman 
St., Confluence PA 15424. 

AUG 11-16 

SANDUSKY, OH The Firelands ARA 
will operate Station WB8LLY Aug. 11 
thru Aug. 16, during the Erie County 
Fair at the Heritage Bam to commem¬ 
orate the 200th anniversary of the 
Connecticut Legislature setting aside 
the Firelands (in 1792), to compensate 
people that were burned out of their 
homes by the British during the Revo¬ 
lutionary War. Operation will be in the 
lower 50 kHz of the General phone 
subbands on 80m. 40m, 20m. 17m, 
15m. 12m. and starting on the 10m 
Novice phone subbands (28.400) daily 
during the Fair. Radiograms for the 
Erie County area will be accepted via 
WB8LLY © WB8JUI packet Station. 
For certificate, send 9x12 SASE with 
two postage stamps affixed; QSL wilh 
contact number to Tim N8AHK, 1307 
Fifth Street, Sandusky OH 44870- 
4201. 

AUG 14-16 

SEATTLE, WA The Boeing Employ¬ 
ee’s ARC will operate a Special Event 
Station from the Museum of Flight, to 
commemorate the 50th Anniversary of 
the 1st Flight of B29. Frequencies; 
28.400 MHz, 21.360 MHz and 14.280 
MHz. Operating time will be 1700- 


2400 UTC. A QSL card with a black 
and white glossy photo of the B29 in 
flight will be sent to all who contact the 
Boeing ARC Special Event Station. 

AUG 15-16 

VANCOUVER,WA The Clark County 
ARC will operate Station W7A1A from 
the Evergreen Flying Field, just east of 
Vancouver WA, to help celebrate the 
33rd annual Antique Aircraft Fly-in. 
Operation will be in the lower portions 
of the 40m, 20m and 15m bands 
(phone): they also expect some opera¬ 
tion on the 75m phone band during 
the night, A very nice certificate will be 
available. Send your SASE (only) to 
CCARC, PO Box 1424, Vancouver 
WA 98668. 

AUG 22-23 

LOS ANGELES, CA SE Station 
W1AW/6 will operate from the 1992 
ARRL National Convention Aug. 22 
and 23. Frequencies: General sub¬ 
band of 80m, 40m, 20m and 15m; 
Novice subband of 10m; and the 
VHF/UHF bands. For a certificate, 
send QSL and a 9 x 12 SASE to Ham- 
con, Attn; Dick Bruno N6ISY, PO 
Box 570756, Tarzana CA 91356. 

AUG 29 

WRENTHAM, MA N1 APE and N1IPR 
will operate from the Wrentham MA 
State School Cracker Barrel Fair and 
Hot Air Balloon Festival, Aug 29, 
1400Z-2200Z. Frequencies: -7.243, 
14.243. 21.343, 28.343. QSL and 
SASE for certificate to N1APE, 8 
Abenaki Trail, Littleton MA 01460. 

AUG 29-30 

WELLSBORO, PA The Tioga County 
ARC will operate Station W03C from 
1400Z Aug 29-1800Z Aug. 30, to cele¬ 
brate the 99th ahhiversary of the 
Pehhsylvania Park System. Operalioh 
will be ih the lower portions of the 
Geheral 80m, 40m, 20m, 10m. For 
QSL. send QSL and SASE to Darlene 
Rahn W.03C, Box 200 R.D. #6, 
Wellsboro PA 16901. 

SEP 4-5 

BRADY, TX The Heart of Texas Ham 
Operators’ Group (HOT HOG) of 
Brady, together with the 3M A.R.C. 
and the Brownwood ARC. both of 
Brownwood TX, will operate Station 
WD5H from the 19th Annual World 
championship Barbecue Goat Cookoff 
and 15th Annual Arts & Crafts Fair at 
Richards Park in Brady TX. This oper¬ 
ation from the “geographic center of 
Texas" will take place primarily on 
SSB phone or about 28,325. 21,325, 
and 14.325 MHz, from 2000Z Sep, 4- 
2000Z Sep. 5. Rag chews are wel¬ 
come. Some operators of this station 
may move off to other modes/frequen¬ 
cies at their discression. Ask if you are 
interested. For a certificate send your 
QSL and SASE to HOT DOG, do Lar¬ 
ry W. Garens WD5H, 702 Bee St., 
Brady TX 76825-3014. 
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HAM RADIO REPAIR CENTER, qjahty 
workmansfiip. Solid slate or luoe, all makes 
and models. Also repair HF amplifiers. A-Z 
Electronic Repair, 3638 East, Indian School 
Rd., Phoenix AZ 85018. (602) 956-3024, 

BNB220 


REVOLUTIONARY NEW World view time 
indicator, attractive and easy to use. De¬ 
signed to utilizing a Sou* Pole pro;ection of 
the entire earth with the time zones coior- 
coded in. A coordinated color-coded band 
extends arouno the circumference of the 
map. Simply rotate Ihe earth until your time 
zone color coding Is at your correci lime. In¬ 
stantly, you have Ihe total world times. (Ex¬ 
cellent for quick referencing.) SIZE 8 1/2" x 
If, TO ORDER; Phone (613) 345-1537. or 
send na.me and address, cheque. M.O.. or 
VISA No. & expiry, date to: WORLD VIEW 
TIME INC.. P.O. Box 266, Brockville, On¬ 
tario, Canada K6V 5V5. FAX: (613) 345- 
7264. PRICE; S13.45 U.S., S14.95 Canadi¬ 
an (total cost including taxes & shipping) 
World Patents and Designs. BNB222 


FINALLY HEAR those unreadable signals 
buried m noise, heterodynes, tuner uppers. 
The REVOLUTIONARY new JPS audio niter 
NIR-10. digital signal processing, simple 
hook up, deep discounted S379.00 deliv¬ 
ered! Authorized dealer: Davis RF Co,. P.O. 
Box 230-S, Carlisle MA 01741. 24-HR. Or- 
ders : (800) 484-4002, code 1356. BNB 254 

HENRY RADIO 3K CLASSIC AMPLIFIER 

3.5 through 30 MHz. Amplifier is in shovr- 
room condition only 1 year old! All reason¬ 
able oTers cons.-dc-red. Original cost 52,700. 
If purchased must pick up yourself. Call Paul 
at (4 01)272-4916, _BNB255 


QRP KITS IN CANADA! CW Transceivers, 
Receivers, and more. Large SASE or Call: 
"CO RADIO KITS," Box 1546. Bradford. On¬ 
tario. L3Z-2B8 CANADA. (416)-775-9119, 
_BNB433 


OSL CARDS- Look good with top quaihy 
printing. Choose standard designs or fully 
customized cards. Request tree brochure, 
samples (stamps appreciated) Irom Chester 
QSLs, 310 Commercial, Dept, A, Emporia 
KS 66801. FAX (316) 342-4705. 

_BNB434 


WANT Advanced Computer Controls 
SHACKMASTER 100 n good working oroer. 
Top dollar for mint condition Rob. NOJR. 
319-277-1499 BNB435 


REVOLUTIONARY HYBRID AERIAL | 
WIRE; 168-strand copoer “FLEX-WEAVE" 

■V. *14, Strong, Ultra Fiex'ble. 6es in knots, 
nonstrelcn, won t rust/kink like copper weld. 
S36.95 first 275’ (minimum), S.13/ft. there¬ 
after, includes shippingl Catalog SI .00. 
DAVIS RF Co.. P.O, Box 230-S. Carlisle MA 
01741 (800) Hut84-4002. code 1356. 

_BNB557 


COAX, GROUND RADIAL WIRE, lowest 
cost, top quality. MilSpec RG-213. S.38.'tt.. 
RG-8X, S 19: RG-58. S 18; LOW LOSS 
Belden equiv RG-9913. S.39: any lengths. 
Radial wire »16. S39.50/1000 ft. Includes 
shippingl Immediate shipment. Catalog, 
S1.00. DAVIS RF Co.. P.O. Box 230-S, 
Carlisle MA 01741. (800) 484-4002. code 
1356^_BNB562 


TEST EQUIPMENT: giant 10 page list of 
surplus RF laboratory equipment, all kinds, 
at lowest prices. Don't miss this list! Send 
LSASE. Also SERVICE MANUAL list, sepa¬ 
rate LSASE please. Joseph Cohen, 200 
Wo odside, Winihrop MA 02152. BNB 563 
RIG REPAIR by 20-year ham. Fast, reason¬ 
able. Skip Withrow, 5404 S. Walden Street. 
Aurora CO 80015. (303) 693-0997. 

_BNB702 


IBM PC VIDEO DIGITIZER 640 BY 480 
RESOLUTION. 256 gray levels, 589.98 De¬ 
mo disk, S3, Information, SI. Colorburst, 
Box 3091. Nashua NH 03061. 

_BNB703 


ROSS' SSSS NEW August (ONLY): KEN¬ 
WOOD TS-940SAT 52,049.90. TS-450SAT 

51.195.90. AT-230 5259.90. VFO-700S 

5149.90. ICOM 04AT 5249.99. 735 
5848.00. AG-35 559.99. MFJ 525 569.99, 
815B 552.00. 1278 5249.90. AEA PK- 
232MBX 5304.90. PK-88 5129.90. MP-64 
569.99, ALLIANCE HD-73 5152.90, U-105 

551.90. ALL LIMITED TIME OFFER CALL 

OR SEND 2 STAMPS FOR MORE SPE¬ 
CIALS. LOOKING FOR SOMETHING NOT 
LISTED OR HARD TO FIND? CALL OR 
WRITE. Over 9,000 ham-related items m 
stock for immediate shipment Mention ad. 
Prices cash. F.O.B. Preston. HOURS 
TUESDAY-FRIDAY 9:00 TO 6:00. 9:00-2:00 
P.M. MONDAYS. CLOSED SATURDAY & 
SUNDAY. ROSS DISTRIBUTING COMPA¬ 
NY, 78 SOUTH STATE, PRESTON ID 
832 63. (208) 852-0830. _BNB707 


SEIZED GOODS, radios, stereos, comput¬ 
ers. and more bv FBI. IRS. DEA. Available 
in your area now. Call (800) 338-3388 Ext 
C-6223. BNB711 


GIANT SOLAR PANELS 544.00 EA! Excel¬ 
lent Pr ces/Sotar Equipment/Accessories. 
Free InformationfSend Stamped Envelope. 
Catalog 53.00. To: Pak Rat Electronics, P.O. 
Box 690073, Houston TX 77269. (713) 893- 

0313;_BNB715 

SIMPLEX REPEATERS 5149.00! We man¬ 
ufacture them ourselves. Pak Rai Electron¬ 
ics. (713) 893-0313. BNB716 

ELECTRON TUBES; All types and sizes. 

Large inventory = same day shipping. Daily 
Electronics, PO. Box 5029. Compton CA 
90224. (800) 346-6667 or (213) 774-1255. 

_BNB719 

WE HAVE IT! AEA. Aslron, Butternut. Call- 
book. Comet Diamond. Mustier. Kantronics, 
Larsen Antennas. MFJ. Radio Shack. Smi- 
ley. an',ennas. Ten-Tec. Valor antennas, and 
more. Small town service with discount 
prices. Dandys. 120 N. Washington. 
Wellington KS 67152. (316) 326-6314. 
_BNB722 


MINIATURE POLICE RADAR TRANSMIT¬ 
TER one mile range, 541 assembled, 
531.00 kit. (219) 489-1711. PO. Box 80096. 

Fon Wayne IN 46898. _BNB725 

BUILD YOUR OWN WIRE ANTENNAS, 
pans. GROUND RADIAL WIRE, open-wire 
feedlines, copper-weld, insulators, coax. 
Dacron rope, baluns, etc,, LOWEST 
PRICES, Catalog. $1.00, DAVIS RF Co.. 
P.O. Box 230-S, Carlisle MA 01741, (800) 
484 -4002. code 1356. _BNB726 


HAM RADIO REPAIR Expenenced. reliable 
service. Roben Hali Electronics, 1660 McK¬ 
ee Rd.. Suite A. San Jose CA 95116, (408) 

729 8200._BNB751 

PKTrURE OSL CARDS of your shack, etc., 
Irom your photo or black ink arlwork. 500 
528.00, 1,000 $44.50. Also non-picture 
cards. Custom printed cards, send specifica¬ 
tions for es'Jmate. Send 2 Stamps for llius- 
l-ated titeraljre Generous sample kit 52.00. 
half pour-d of sarrples 53.00 Raum's RD2. 
Orchard Road. Coopersburg PA 18036, 
_BNB756 


MAST OR BOOM MATERIAL 2' OD X ,25" 
heavy wall aluminum. SASE; DougAVS9W, 
Box 384, Stoughton Wl 53589. BNB 757 
WANTED: HAM EQUIPMENT AND OTHER 
PROPERTY. The Radb Club of Junior High 
School 22 NYC. Inc., is a nonprofit organiza- 
Son. granted 501(C)(3) status by the IRS. in¬ 
corporated with the goal of using the theme 
of Ham Radio to further and enhance the 
education of young people nationwide. Send 
your radio to school, your property donation 
or linancial support would be greatly appre¬ 
ciated and acknowledged with a receipt for 
your tax deductible comrtiulion. Please look 
over whatever unwanted equipment you 
may have, and call us. We will pick up or ar¬ 
range shipping. You will receive the tax de¬ 
duction. but most important, the privilege of 
knowing that your gift really made a differ¬ 
ence in the education and upbringing of a 

WB2JKJ -22 Crew" CLASSROOM NET, 7 
AM EST on 7 238 MHz or on 21.395 
throughout the day. Hope to meet all of our 
friends in Los Angeles at the ARRL National 
Convention. August 20-23. We will be pre¬ 
senting a forum on EDUCOM, Write us at: 
The RC of JHS 22 NYC, INC., P.O. Box 
1052, New York NY 10002. Round the clock 
HOTLINES; Voice (516) 674-4072. FAX 

(51 6) 674-9600. _BNB762 

ELIMINATE MULTIPLE NOISE TONES in 
your receiver audio output. The revolution¬ 
ary new JPS notch filter, model *NF-60. Dig. 
ital Signal Processing simple hook up. Un¬ 
like other NoEh Filters, notches out multiple 
varying tones. Deep Discounted: $139.50 


delivered continental U S.I (Elsewhere 
5150.00 plus shipping.) Authorized JPS 
dealer: Davis RF Co.. P.O. Box 230-S, 
Carlisle MA 01741.24-HR orders; (800) 

48 4-4002, code 1356. _ BNB763 

SOLAR POWERED HAMS! The Sunswitch 
is a charge controller to protect your batter¬ 
ies irom over charge. Power MOSFETs are 
used, rx) relays! Assembled tuned and test¬ 
ed 539.95 plus 52.50 shipping. Sunlight En¬ 
ergy Systems. 2225 Mayflower NW. Massil¬ 
lon OH 44647. 

_BN^B774 

GET YOUR PL259 CONNECTORS TO¬ 
DAY! Only 5.35 each sold in lots of 100, Or¬ 
der now!!! Call or Write Foss Warehouse. 
289 Schenk Sheet, North Tonawanda NY 
14120. (800) 488-0525. 

_BNB810 


ENTREPRENEURIAL INCLINED? Have an 
idea for a product? Need help proceeding? 
Carlsbad Technology Group can advise and 
assist you in turning your idea into reality. 
Call (or FAX) Bob Felton, K7WLX. at (619) 
729-8741 or write to P.O, Box 4126, Carls¬ 
bad CA92018U1126. 

___BNB811 


SURPLUS SOLAR PANELS. 105 Watt set 
5469.00, unframed 5300.00. ALL PANELS 
5 YEAR WARRANTY. Visa/Mastercard. 

(60 2) 276-5083. _BNB812 

73 MAGAZINE INDEX 1960-1990. Book 
515 or software $20. The world's largest 
(60.000 reference) amateur radio index 
1909-1990. Software 585. QST. CQ, HR, or 
RADCOM indices 510-520. Write. DIDAH 
Publishing. P.O.B. 7368. Nashua NH 
03 060-7368. (603) 878-3628. BN B813 


FREE SHAREWARE AND HAM CATALOG 

for IBM or CoCo. Morse code computer in¬ 
terfaces, 549.95. Dynamic Electronics, Box 
896, Harlselle AL 35640. 205-773-2758. 
_^B815 


DIGITAL SWRandPOWER METER. Assem¬ 
ble. Kit. or Plans, with Alarm and Sel 
Points.FREE information. RUPP ELEC- 
TRONICS.5403 Westbreeze, Fon Wayne IN 

46 804.291-432-3049. _BNB831 

TELEX HY-GAINAntenna's, Rotors and Re¬ 
placement rotor parts, Cushcraft, Barker and 
Williamson, Periphex batteries, ARRL 
Books, Pyramid power supplies, GRE scan¬ 
ner amplifiers and conveners. Surplus 
Tubes. Atkinson & Smith, 17 Lewis St 
Eatontown NJ 07724. (800) 542-2247, 
_BNB835 


FCC COMMERCIAL LICENSE PREPARA¬ 
TION RADIOTELEPHONE-RADIOTELE¬ 
GRAPH. Latest home study last easy audit 
video.FREE details WPT Publications 1- 
80 0-800-7588. _BNB840 


PRINTED CIRCUIT BOARDS-etched 
drilled, tin-plated. Single sided 51 25/sq 
inch. No setup charge. Send negative or an 
work ($10.00 lor negative). We can gener 
ate artwork from your schematic. CHELCC 
ELECTRONICS, 61 Water St. Mayville N't 
14 757 1-800-388-8521. _BNB842 


INEXPENSIVE HAM RADIO EQUIPMENT 

Send postage stamp lor list. Jim Bradi 
WA4DSO. 3037 Audrey Dr., Gastonia NC 
28<S4^_BNB890 


MORSE CODE MUSIC? Yes it's true! Nov 
the Morse code alphabet can be learner 
and enjoyed while doing aerobics, jogginc 
driving, or dancing, Order“RHYTHM ol 
THE CODE” cassette single hit todayl Seni 
55-95 (plus 52 S&H) to "Kawa Productions. 
P.O. Box 319. Dept. St. Weymouth Mi 
021 88. For inforn-alion ser-d SASE BNB 899 
AMATEUR RADIO REPAIR!! All makes i 
models, any age. 520,00 per hour-maximur 
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labor per unit. S80.00. TELO (Dan), 1302 S. 
Uplands Dr., Camano Island WA 98292. 

(206 ) 387-3558. _BNB900 

COLLEGE SSSSS for ALMOST ANYONE! 
CALL for your FREE copy of “10 Ways To 
Stretch Your Scholarship Chances" 1-800- 
524- 4916. (73 DE NX7T )._BNB9Q1 


HEATHKIT NOSTALGIA-Relive the history 



dents add sales tax) to Heath Nostalgia. 
4320-196tn S.W.. Suite B-111. Lynnwood 
WA 98036. _BNB903 


COMMUNICATIONS AT ITS BEST! AR-900 
$239.00, AR-1000XC S399.00, AR-2500 
S439.00, AR-3000 $969,00, Lowest prices 
on AOR Radio guaranteed. CB's, Scanners, 
Radar detectors, and more. Free Shipping 
Visa/MC/AMEX. Turbo Electronics, P.O. Box 
8034, Hicksvilie NY 11802. Inquiries: 516- 
938- 1946/orders 1-800-33-TURBO. BNB 905 
USED EPROMS!!! CLEANED AND 
ERASED 27C128-1, S2.75; 27C256-2. 
S3.50; 27512-2, $5.00; 27C010-2, S8.00. 
Satisfaction guaranteedlli Minimum $5.00 
order. Eproms, Dept. ST, PO Box 1931. 
Salem NH 03079 or call (603) 898-2908. 

_BNB906 

PILL BOTTLE ANTENNA TUNER! Really 
worksll Plans-$3. DWM ENTERPRISES, 
1709 N. West, #103, Jackson Mi 49202. 

_BNB907 

EASYTERM, a user-friendly, full featured 
communications program for the AEA 
PK232MBX and Kenwood digital radios. For 
more information on this $29.95 program, call 
1-800-336-7796 or write to: EASYTERM, % 
M.V, Henley’s Inc., P.O. Box 2154, Edgartown 
MA 02539-2154. BNB909 


BATTERY PACK REBUILDING: SEND 
YOUR PACK / FAST SERVICE. ICOM: 
BP2/BP3/BP22 $18.95, BP5/BP8/BP23 
$24.95. BP24/BP70 $26.95, BP7 $29.95. 
KENWOOD PB21 $14.95, PB21H/PB6 
$19.95, PB25/26 $22.95, PB2/KNB3 $29.95. 
YAESU: FNB10/17 $22.95, FNB3/4/4A 
$34.95. UNIDEN APX650 $29.95. APX1200 
$39.95; HEATH110 $26.95. “NEW PACKS”: 
ICOM BP8(800 mAh) $39.95, (1000) 
$49.95. (1200) $54.95, BP83 $29.95, BP84 
$42.95. YAESU: FNB2(500) $19.95, (600) 
$23.95, FNB10S (1000) $42.95, 

FNB12S(600) $46.95, FNB17(600) $31.95, 
FNB4SL(750) $44.95. SANTEC: 142/1200 
$22.95. “U-DO-IT INSERTS” ICOM: 
BP3/BP22 $14.95, BPS $20.95, BP8 
$19.95. KENWOOD: PB21H/24 $14.95. 
PB25/26 $17.95. TEMPO.'S $20.95. YAESU: 
FNB10 $14.95. FNB4/4A $26.95. AZ- 
DEN/300 $14.95. FREE CATALOG. $4.00 
Shipping/order, PA+6%, VISA-M/C +$3.00, 
CUNARD, R.D. 6 BOX 104, Bedford PA 

1552 2. (814)623-7000. _BNB913 

WANTED: BUY & SELL All types of Elec¬ 
tron Tubes. Call toll free 1 (800) 421-9397 or 
1 (612) 429-9397. C & N Electronics, Harold 
Bramstedt. 6104 Egg Lake Road, Hugo MN 

55035_BNB915 

COMMODORE 64 HAM PROGRAMS-8 
disk sides over 200 Ham programs 
S16.95./$.29 stamp gets unusual software 
catalog of Utilities, Games, Adult and British 
Disks. Home-Spun Software, Box 1064-BB, 

Este ro FL 33928. _BliB917 

SLACK ENTERPRISES. Quality HD Ant. In¬ 
sulators 1/2” $2.95, 3/4” $3.95, 1” $5.95. 
Center insulator $15.95 + shipping. Wire 
Ant. Catalog $2.00. C/0 G. Slack, 101 Royal 
Park Drive, Apt. 2H, Oakland Park FL 
33309. BNB960 


ENGRAVING-CALL PINS-Wall/Desk 
Clocks-Club Award Plaques/Trophies-Desk 
Holders-Pen Sets-Equipment I.D. Plates. All 
Prices 30-50% Off Retail. Send $3.00 For 
Catalog to: TR Enterprises. Box 36 B, Tyler 
Hill PA 18469. BNB962 

AERIALS! Great antenna book by Kurt N. 
Sterba $10.00, S2.00-S/H, CA $.78 tax. 
Wortdradio, POB 189490S. Sacramento CA 

95815_BNB963 

KENWOOD SP-120 (For TS-120/130) or 
SP-430 (ForTS-430/440) External Speakers 
Wanted. Must Be Good Condition- Call T.A. 
Murray, KC4YDJ. at (803) 399-0292. 

_BNB965 

PRINTED CURCUIT BOARDS lor projects 
in 73, Ham Radio, QST, ARRL Handbook. 
List SASE. FAR Circuits, 18N640 Field CL, 
Dun dee IL 60118. _BNB966 


KENWOOD TS-820S W. Separ. VFO Mint 
Cond. $500.00, Ray 812-876-7989. 

_BNB967 

WANTED TS790A Kenwood, N9HTY. Ray 

812- 876-7989. _ BNB 968 

EPROM PROGRAMMER plans, kits, flier 
SASE. Sergeant. Box 1613, San Marcos TX 

78665_BNB969 

AZOEN SERVICE by former factory techni¬ 
cian. Southern Technologies Amateur Ra¬ 
dio. Inc., 10715 SW 190 St. #9. Miami FL 

331 57. (305) 238-3327. _BNB979 

COMMODORE 64 REPAIR Fast turn 
around. Southern Technologies Amateur 
Radio, 10715 SW 190th Street #9, Miami FL 

331 57. (305) 238-3327, _BNB982 

FOR SALE: Seven 450 MHz BP/8R filters, 
$350, K. Spies. P.O.B. 48185, Niles. IL 
60648-0185. BNB983 


THE AMAZING UNIVERSAL CABLE TV 
AND SATELLITE DESCRAMBLER. De- 



HOBBY/BROADCASTING/HAM/CD/SURV 
EILLANCE transmitters, amplifiers, cable 



AMATEUR RADIO REPAIR: FCC licensed, 
17 years experience, lab quality NBS trace¬ 
able test equipment, reasonable rates. G.B. 
Communications. Inc., 963 Birch Bay, Lyn- 
den Road. Lynden WA 98264. (206) 354- 

5884^_BNB993 

VIDEOCIPHER/SATELLITE/SCANNER/CA 
BLE/AMATEUR/CELLULAR, Repair Manu¬ 
als, Modification Books & Software, Catalog- 
$3.00. TELECODE P.O. Box 6426-RF, Yu¬ 
ma AZ 85366-6426. _BNB994 

ROTOR PARTS ROTOR service, ROTOR 
accessories: Brak-D-Lays, Quik-Connects, 
Pre-Set mods. NEW models for sale. Free 
catalog. C.A.T.S., 7368 SR 105, Pembervilie 

OH 43450, _BNB996 

SURPLUS. HUGE QUANTITIES. LOWEST 
PRICES in Americal Dealers wanted. Cata¬ 
logs, $3. Surplus Traders, Box 276A, Alburg 

VT 05440. _BNB997 

SUPERFAST MORSE CODE 
SUPEREASY. Subliminal cassette. $10. 
LEARN MORSE CODE IN 1 HOUR. Amaz¬ 
ing new supereasy technique. $10. Both 
$17. Moneybaok guarantee. Free Catalog: 
SASE. Bahr, 150-T1 Greenfield, Blooming- 
dale IL 60108. BNB998 



SUMMER SPECIAL 



C.W, WOLFE COMMUNICATIONS, INC, 

1113CgntnalAvgnug 
eilllngg,Montgng 59102 

★ FAX* FAX ★FAX* 
(406)252-9617 

★ TELEPHONE ★TELEPHONE ★ 
(406) 252-9220 


MADISON 

SHOPPER 


ORDERS: 1 (800) 231-3057 
1 (713) 729-7300 or 729-8800 
FAX 1 (713) 729-4766 

New and Used Meters, 
Tubes, Transformers, 
Filter Capacitors 
And More 


ONV SAFETY BELT CO. 

P.O, Box 404 • Ramsey, NJ 07446 
800-345-5634 
Phone & FAX 201-327-2462 


ONV Safety Belt With Seat Harness 
$89.95 

OSHA 

I We Ship 

Worldwide 
Order Desk Open 
7 Days/Week 


ONV Belt W,'0 Seat Harness 




Cabinet Kits Rack Equipment Ca 

Assembled Cabinets Antenna Grounding 
Slope Box Kits Tower Mounted Box 

UHF & VHF Antenna Dipole Hangers 

Power Divider Kits Other enclosures 

Small sheets Aluminum and Brass 

Stfena. “TCoa 

Charles Byers K3IWK 
5120 Harmony Grove Road, Dover, PA 17! 
Phone 717-292-4901 
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Number 28 on your Feedback card 

Random output 

David Cassidy N1GPH 


■A Number 29 on your Feedback card 

Propagation 

Jim Gray W1XU 


Contests 

For almost a year now. I’ve been re¬ 
ceiving a lot of letters and phone calls 
concerning contesting. Every hamfest I've 
been to this year has included at least 
one heated debate over the pros and 
cons of confesfing. The general feeling is 
thaf contesting has gotten out of control. 

Not being an avid contester. it would 
be easy for me to sit down at the word 
processor and write a fiery condemnation 
ol contests and how they can be Warned 
for everything from QRM to the S&L cri¬ 
sis. In exchange tor not doing that, I ex¬ 
pect any avid contesters reading this to 
try to keep an open mind and look at 
things from another's viewpoint before 
taking crayon in hand and writing me hate 
mail. Let's see it we can have a reasoned 
and thoughtful examination of what's real¬ 
ly happening. 

Let’s examine a tew tacts. It is a tact 
that there are a lot more contests these 
days than there used to be. The feeling ol 
non-contesters is that there is a major, 
band-filling contest almost every week¬ 
end. While this is certainly an exaggera¬ 
tion. it does go to show the level of frus¬ 
tration felt by the non-contesting ham 
population. 

It is a fact that a major contest makes 
any other type of communication on a 
certain band impossible. It seems that 
contesters feef that the rules about inten¬ 
tional interference and asking if a fre¬ 
quency is in use (which implies that you 
listen for a response and act accorrfngly) 
are not in effect during contests. Just lis¬ 
ten to any frequency where a QSO is in 
progress at the starling time of any major 
contest. It doesn't lake but a few minutes 
for a contest to take over a band, forcibly 
evicting any other amateurs. 

It is a fact that contesting has become 
more and more automated as logging 
software, memory keyers, digital voice 
recorders and computer-controlled rigs 
have become more common. I've heard 
contesters who (fdn'l key their mikes and 
actually speak a live word for over three 
minutes al a stretch. 

There are two ways we can approach 
this issue. We can ignore it (which is what 
every avid contester I've talked to has ad¬ 
vocated) or we can realize that we have a 
bit of a problem here, act like mature 
adults and come up with a compromise lo 
benefit amateur radio. Other ways lo ap¬ 
proach the issue of contesting have been 
suggested, mainly petitioning the FCC to 
limit contest time and frequencies. Any¬ 
one who thinks the FCC wants lo be both¬ 
ered wilh this is woefully misguided and 
should sit in a cool, dark room until the 
feeling passes. (When are hams going lo 
finally realize that the FCC doesn't like 
amateur radio; they hale dealing wilh am¬ 
ateur radio; and every lime we force them 
to spend time on our petty problems and 
infighting we gel one step closer to the 
end of the Amateur Radio Service?) 

Ignoring this issue is certainly unfair to 
the majority of hams who are not con- 
testers. After all. they're not asking for 
anything extraordinary. They just want to 
be able to practice their hobby, the same 
way contesters want to practice theirs. 
That leaves us with only one way to deal 
wilh this growing problem: compromise. 

In the spirit of beginning a dialogue, I 


submit—in no particular order—the fol¬ 
lowing ideas as a starting point. 

1. Regulation ol contests is the re¬ 
sponsibility ol the contest sponsor, not the 
FCC. If you have concerns about how 
contests are run, you should be writing lo 
the sponsoring organization, not the FCC. 
If you are a sponsoring organization, you 
should be monitoring your contests lor 
adherence lo the rules and good amateur 
practice. 

2. I don't think it is too much to ask 
that contest operating be confined lo a 
portion ol each band, leaving a portion for 
other amateur activities. We have band 
plans and ■gentlemen’s agreements' lor 
all other types ol special interest activi¬ 
ties. so why not contesting? II contest 
sponsors will do this voluntarily, those 
who are shouting for FCC action no 
longer have an argument. 

3. If special "contest zones' are set up. 
non-participating stations should have Ihe 
courtesy to lake their operations to non¬ 
contest frequencies lor Ihe duration. 

4. Contesting was conceived as a way 
to sharpen operating skills while having a 
litlle fun (and maybe having a chance lo 
work a rare stale, zone, prefix, county, 
country, etc.). Automatic contacts do 
nothing to improve operating skills. I pro¬ 
pose that any automation alfecting the 
transmitted signal (i.e. memory keyers, 
digital voice recorders, compuler-con- 
trolled rigs) should be banned. Contests 
should be a test ol skill, not a measure of 
how much money you have. 

5. A reasonable power limit should be 
placed on all contest stations (I would 
propose 100 walls). Remember, this is 
supposed lo be a test ol your operating 
skills, not a lest ol your MasterCard limit. 

6. As hinted at in Ifl. it is the contest 
sponsor’s responsibility lo make sure their 
contest is not causing problems. To lhal 
end, I would suggesi that each contest 
have a group of Ollicial Contest Ob¬ 
servers. These stations, whose callsigns 
could be advertised in advance, would be 
responsible lor observing operations dur¬ 
ing Ihe contest. They could advise sta¬ 
tions when they were overdriving their 
processors, operating out of Ihe contest 
band or interfering wilh another station. 
Any serious violations ol FCC or contest 
rules could be reported to Ihe contest 
sponsors, disqualifying the offending par¬ 
ly. II contesters knew there was a good 
chance Iheir scores would be disqualified, 
maybe you'd hear a lot less interference 
and 10-kHz-wide splatter. 

7. Contest sponsors should take a 
hard look al their contest schedule to de¬ 
termine if any of their contests are dupli¬ 
cating the efforts ol another sponsor. If 
I hey do, why not gel together and elimi¬ 
nate some of the duplication. There is a 
line line between offering a way lor hams 
to have some tun and using a contest as 
a form of advertising. 

I hope these ideas help lo generate a 
dialogue between contesters and non- 
contesters. Write down your thoughts and 
send Ihem in. Well publish a representa¬ 
tive sample ol any tellers we gel 

It is in our own best interest to deal 
with this before Ihe FCC does it for us. 
There is room on Ihe amateur bands lor 
everybody. All we have to do is cut each 
other a little slack and work oul our differ¬ 
ences constructively. Q 
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Jim Gray W1XU 

2tO East Chateau Circle 

PaysonAZB554t 

As this is written, the solar flux has 
just declined (lor a day or two) lo Its low¬ 
est value in several years: 99. This 
means that Ihe sun has indeed departed 
an extraordinary “plateau” of medium-lo- 
high flux values that lasted for almost a 
year. As I mentioned before, it now ap¬ 
pears lhal Cycle 22 did have a double 
peak, which extended the very 
good conditions on the HF 
bands longer than usual. How¬ 
ever. unless this cycle will be 
longer, overall, than usual (and I 
don'l think it will be) then we can 
expect a more rapid decline in 
solar flux values between now 
and the minimum in a few years. 

The "saddle” between the two 
peaks (1989-1992) provided 
some exceptional extended DX 
opportunities which we'll now 
have to forego and learn to live 
wilh diminished propagation 
conditions for Ihe next several 
years. That is NOT lo say there 
will be NO DX ... just lhal it will 
be increasingly rare and will 
come and go more quickly. 

August will NOT be a spec¬ 
tacular monlh lor HF-band prop¬ 
agation. Conditions will range 
from Poor (centered around Ihe 
8lh) lo Good (centered around 
Ihe 12lh and 27th) to Fair for Ihe 
remainder ol the month. As al¬ 
ways. you may expeci these pe¬ 
riods to vary one way or Ihe oth¬ 
er (later or earlier) by a day or 


ues vary with daily averages (the higher 
the number, the higher Ihe absorption) 
and the Boulder “K” index is a six-hourly 
average of magnetic field flux values. 
Bolh, of course, are related to magnetic 
field acfivity which can range from quiet 
to unsettled to active to minor storm and 
major storm levels. In general, the high¬ 
er the solar flux and the lower the A and 
K indices are, Ihe better conditions will 
be. The reverse is also true. Q 
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WESTERN UNITED STATES TO 


August Is a transitional monlh 
between summer doldrums and 
fall brilliance. The "conditions' 
outlined above are Irending to¬ 
ward seasonal improvement 
(September and October) and 
there will be some excellent, but 
rare, DX opportunities this 
month. Check the Good days 
and keep alert for sudden 
changes in WWV's eighleen- 
minutes-after-any-hour updates. 
The Boulder "A" index shows 
how ionospheric absorption val- 
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Green For President 

When Perot dummied out on the 
presidency, i got a pile (two) of letters 
asking why don’t I run lor the job. 
Well, there are several good reasons. 
First. I don't have a hundred million. 
Second, it's a lousy job. Third, I’m 70 
years old and thus very likely to drop 
dead any day now. Fourth, the media 
would have a ball Interviewing my en¬ 
emies— and I've got a bunch. 

I get to thinking about my enemies 
every now and then. 1 don’t think you’ll 
And one that I've screwed. The Intensi¬ 
ty of the hate that I generate seems to 
be proportional to the depth that I’ve 
been screwed. My biggest enemy took 
me lor about $100 million. That’s 
enough to hate anyone for, 1 suppose. 
Of course 1 can look on the bright 
side—this has kept me from running 
for the presidency, with all that aggra¬ 
vation. The people who only took me 
for a few hundred thou are only mod¬ 
erate enemies. 

Surely I'm exaggerating, right? I’m 
laughing, but it’s a bitter laugh. I figure 
as long as 1 can make more money 
than people can steal, what the heck. 
And yes. I’m careless with both money 
and my things. I'm careless with peo¬ 
ple too. lending money to almost any¬ 
one who asks. One chap borrowed 
$25,000 to start a tape business . . . 
another $5,000 to start a computer art 
gallery . . . another $5,000 to set up a 
psychological therapy business . . . 
another $5,000 to help a newspaper 
grow . . . another $5,000 to keep a 
small magazine afloat. Then there was 
about $250,000 to set a chap up In a 
new software business. And $350,000 
for a computer protection system. 
$250,000 in computer inventory got 
swiped from my stores and about 
$300,000 from my warehouse. One 
chap swiped about $10,000 In CDs to 
start a CD business. No. I don't think 
the media would have any problem 
finding endless testimony against me. 
How about the employee who sold 
himself 40 computers from our lab at 
scrap prices and resold them for 
around $100,000? He went to work for 
a competitor and died of a heart at¬ 
tack, so the Enquirer will have to get 
his story via a psychic. I'll bet even the 
ex-employee who broke into the ham 
shack recently and cleaned It out 


People aren’t geared to take some¬ 
one for a bundle without projecting the 
guilt. They don’t want to feel guilty 
about what they’ve done to me, so 
they hate me and then it’s okay. 

Yes. It’s a lot more difficult now to 
pry money out of me to start new busi¬ 
nesses. You know. I’ve never yet had 
anyone pay me back. But then I’ve al¬ 
ways just handed them the money 
without all sorts of contracts. I figured 
If 1 got it back I’d be able to help some¬ 
one else. One chap did repay a little, 
but that ended after about two small 
payments. The others stopped calling 
or writing ... or answering my letters. 

I’m happy doing what I'm doing. I 
don’t need or want the aggravation 
that comes with public office. And I 

the temptations. When you’re a sena¬ 
tor or representative it’s easy to threat¬ 
en one special interest alter another 
and reap tons of money in lobbyist do¬ 
nations to keep you off their backs. 
Say, I wonder if you noticed that Sena¬ 
tor Gore has consistently been one of 
the top recipients of PAC lobby dona¬ 
tions? Talk about special interests 
having friends In high places, what 
with him aiming at the veep spot! 
That’s not going to stop the money 
rolling in. I’ll bet. Indeed, that could 
have been a strong factor In his being 
selected for the non-job. 

I'm having fun helping performers 
get known via my record companies. 
Cabo Frio, a jazz group. Is now on 
full rotation on the key radio stations 
In nine of the top markets and Is about 
to go on a national tour as a result. 
Marty Balin has had a similar success 
with his “Better Generation’ release 
on my Green With Envy label. He is 
also going on tour as a result. “Kuku- 
ruza," the Russian bluegrass group's 
release on my Greener Pastures 
Records, has been a hit in country cir¬ 
cles, so they're coming back for anoth¬ 
er American tour this year—and will 
do another CD for us In my studios. 
And Scott Kirby has been in great de¬ 
mand for ragtime festivals, which Is 
probably the closest there is to a tour 
In that field. 

I'm also having considerable suc¬ 
cess in helping to get independent 
music to sell via my Adventures In Mu¬ 
sic series of CDs. We're up to about 
75 of those now and turning out three 
to five new releases a month. 


In the ham field Radio Fun has 
been doing fabulously. I’ve never seen 
anything like It In this field. The new 
subscriptions are coming in by the ton 
and renewals have set publishing 
records. The only fly in the ointment is 
the reluctance of some larger advertis¬ 
ers to change their old habits of doing 
all their advertising in QST. Well, that 
won’t stop us, it just makes the publi¬ 
cation a little smaller than 1 like and 
gives their competitors a substantial 
added advantage over them when It 
comes to selling to this huge newcom¬ 
er market 

If you’re into music you’ll want to at 
least check out my new Secret Guide 
to Music—it's great fun. It’s packed 
with reviews of music I, the editors 
and readers think you’ll want to know 
about. I have some sneaky plans 
we’re testing which. If they work out as 
expected, we'll also do with Radio 

I'm not getting enough time for ski¬ 
ing or scuba diving. I’ve got to stop 
getting off on tangents like the book 
I’ve just finished on how to fix Ameri¬ 
ca’s most serious problems. As I’ve 
mentioned. It came about as a result 
of my reports to the New Hampshire 
Economic Development Commission. 
I put ’em all together and am putting 
the book into New Hampshire book¬ 
stores to see how it’s received. If it 
goes well we’ll try for national distribu¬ 
tion. You’ve read a lot of it In my 73 
editorials over the last 20 years or so, 
so not much of it will surprise you un¬ 
less your retention is poor. 

Learning The Code 

There still seems to be a good deal 
of confusion about this. Let me explain 
this as simply as 1 can. If you go about 
it the right way you can learn the code 
in a few days. If you go about It the 
wrong way it can take you months. Or 
worse, it can totally frustrate you. 

The normal approach (the abso¬ 
lutely wrong approach, naturally) is to 
start by learning the letters and num¬ 
bers. Then you start slowly and gradu¬ 
ally building up your speed. Wrongol 
Bummerl Totally wrong approach right 
from the start 

A far better way Is to get a tape ... 
or set up your computer to generate 
random letters, numbers and punctua¬ 
tion . . . and sit down to listen. You 
don’t have to know the code for the 
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letter B or Q. All you have to do is take 
pencil in hand, relax and listen for a dit 
to go by. Write down an E. Pretty soon 
you’ll be able to listen to the tape and 
write E’s down while you are talking 
with someone. It’ll be automatic. Step 
two, listen for a dash. That’s a T. As 
you listen for Ts you’ll continue writing 
down the E’s as they go by. Once you 
get the Ts automatically, you start lis¬ 
tening for dit-dits and writing I’s. And 
so it goes. You never hear a dah-dit- 
dit-dit and have to stop and think . . . 
oh yes, that’s a B. By the time you’re 
through the whole alphabet, numbers 
and punctuation, you’ll know what 
dah-dit-dit-dit is because you've just 
written it 

About that time you can graduate to 
words, starting with dah diddle-dit-dit 
dit (THE) and so on. I suggest you 
learn the letters in the order of their 
frequency of use in English . . . E-T-A- 
l-O-N-S-H-R-D-L-U. That half of the 
alphabet makes up about 90% of the 
letters you'll be using, so it pays to 
give them priority and the most use In 
your practice. 

Ya got that? Learn sounds, not dots 
and dashes. And start with the 
sounds, not the letters. 

What speed? It takes about the 
same length of time to learn the code 
at 13 per as It does 20 per. so If you’re 
going to head for Extra, why not start 
out at 20 and not waste time on 13? 
The sound patterns just sound differ¬ 
ent. Completely different. 

Now doesn’t that make a lot more 
sense than starting with the dots and 
dashes, setting up a lookup table In 
one side of your biain, listening to the 
sound with the other, sending the code 
group over to the lookup table, finding 
the right combination, and then send¬ 
ing back the letter to be written down? 
Keep it all on one side of the brain so 
you won’t be stopped dead by the 
shuttle speed of the brain . . . which 
bogs you down at about 10 wpm. It 
just can’t go faster, so to hit 13 per you 
have to start all over anyway. Your 
brain isn’t like a computer where you 
can plug in a faster microprocessor to 
speed things up. 

If you don’t have a good computer 
program lor generating random char¬ 
acters. there’s always my Uncle 
Wayne’s tapes. We've been selling a 
ton of ’em lately . . . and getting won¬ 
derful testimonials from happy no¬ 
coders who’ve moved on to higher 
grade licenses. 

We’re Homophobes! 

The latest Lambda club newsletter 
accuses 73 of being anti-homosexual. 
Why? Because 73 didn’t publish a 
news Item about their club suing the 
ARRL because QST refused to print 
an ad for them. So, In addition to be¬ 
ing a minority with precious little toler¬ 
ance by society, now they’re busy 
kicking their biggest ham radio sup¬ 
porter in the . . . er . . . unmention- 

Well I have a news flash for them. I 
did editorialize about their Incredibly 
stupid law suit. Apparently even ho- 
Continued on page 92 







Letters 


Patrick Thomas KG5TK, Corpus ChristI 
TX Wayne, I love your editorials—they 
keep my faith. I work with kids and ham 
radio but shy away from clubs as they turn 
off my guests. Sad but true. Honestly. I 
have not met with them for a few years but 
the leaders are the same. 

I am a recent (four years) ham and had 
a great elmer but felt the testing for code 
was harsh and very uninviling. The volun¬ 
teers were not helpful nor encouraging in 
San Antonio or Corpus. I went out of town, 
to a smaller town, and was treated royally. 
It spurred me on to Advanced and I now 
send everyone to them for testing. I feel 
this is a critical area which is not dis¬ 
cussed ... the attitude of the testing unit 
Is evident and, in most cases, is the only 
picture of our hobby that the large majority 
of hams see. I have no desire to associate 
with negative egos. 

Hodney Jackson WA9NZF, Jacksonville 
IL I have been reading 73 Magazine since 
it was 73 cents, so you know I am not a 
new reader. In addition, I was not a young 
engineering or mathematical wonder. At 
the ripe old age of 22 I made the decision 
to enter into the ranks of amateur radio. 
My elmer was a 16-year-old boy who 
thought I might show some promise as a 
student. I have held every license from 
Novice through Advanced. Yes, I learned 
the code, as did everyone. No, I did not 
“love it" as many profess to today. I never 
really enjoyed it. And, I rarely used it. After 
all, what was the most Important thing as a 
ham, anyway? Talking \o other hams! 

Now. you have really begun to get un¬ 
der my skin lately with your editorials. 
Why? Well, you seem to feel that all of us 
over Ihe age of 50 ("Old-Timers'); revere 
the code, cry about tube days, love AM. 
never made (or make) anything, don't 
know anything about the newer communi¬ 
cation activities and, worst of all, are inca¬ 
pable of communicating anything mean¬ 
ingful to another person on amateur radio. 
Well, Wayne, you are wrong. If you would 
stop listening to 14.313 and K1MAN and 
‘kerchunking vacant repeaters’ while your 
wife plays with Prodigy (QSOs on a com¬ 
mercial land-link computer system . . . re- 
aSy now. Wayne), you might find real com¬ 
municators. She’d better make more con¬ 
tacts on the Prodigy system than you do 
with your "kilowatt and full-sized 3-element 
beam"! I have never owned a kilowatt, yet 
my walls and files are full of cards from 
meaningful communications. Yep. you 
probably won't find too many communica¬ 
tors during contests, nor will you find them 
on 2m either, unless you try a new no¬ 
code ham. They do like to communicate. 
They haven't learned Ihe bad habits from 
Ihe other bands yet. 

How does one communicate on ama¬ 
teur radio these days? Well, Wayne, I 
would suggest you lake that cute little 
Macintosh Notebook (“Made In Japan," by 
Ihe way) away from your wife and unplug 
it from Ihe telephone. Plug it into a TNC 
and your 2m handle and switch to the digi¬ 
tal modes. Now, before you get up in Ihe 
air about packet racket, at least someone 
is there who will be able to communicate 
with you. and it sure beats kerchunking re¬ 
pealers lor the weekend. Computers . . . 
for kids? Heck no. I started in computer- 
driven digital communications about four 
years ago with a VIC-20, and, I still have 
it. Do I use an IBM done? Heck no. Why 
should I? I use a great lillle Commodore 
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From the Hamshack 

64. I have meaningful communications 
every time I make or answer a CQ, no 
matter which digital mode, packet, 
AMTOR or Baudot We keyboarders erryby 
communicating. I have had great talks 
with fellows all over Ihe world. Yes, there 
are DX stations on digital communications 
that also enjoy more than the quickie QSO 

Have you tried to learn a new language 
lately? Why not? Must we American hams 
continue to be so egotistical to insist ev¬ 
eryone use English? There are a number 
of books available which allow Ihe ham to 
communicate well with amateurs in almost 
any foreign language. One of them. Rose, 
is one of your advertisers. Rose Publica¬ 
tions now has four books in print covenng 
languages from Spanish to Japanese, 
from Korean to Chinese and from French 
to Serbo-Croalion. Now, how in Ihe wortd 
do you communicate in those languages? 
Easy. Use digital modes. Type ft into the 
computer. Response from foreign hams? 
Outstanding. Much more Interesting than 
QTH, WX, RIG, RST NAME ... 73!!! 

So, good editor, please try to remem¬ 
ber that there are those of us who are 
over 50. do communicate, do use comput¬ 
ers, do enjoy the technology of today, and 
yes. sometimes remember Ihe old days 
when this was not all possible, and praise 
Ihe advances of our day. 

As soon as it was possible lo send 
printed messages I was doin' 'em. I start¬ 
ed in 1349 with the Model 12 TTY and my 
homemade terminal—still have it out in 
the bam—about a dozen 6$N7GTs—com- 
ptete with auto-siart/slop. 

I Parted out mth this on 147.96, when 
that was Ihe only band where FSK or 
AFSK was permitted I helped W2BFD set 
up Ihe Tirst 2m repeater in NYC on top ol 
Ihe Municipal Building in 1950. I pio¬ 
neered RTTY on 11m. Worked all around 
Ihe country on 80m with make/break while 
we were lighting the ARFtL lo gel FSK al¬ 
lowed on Ihe low bands. You're preaching 
to the Choir 

OK, so there are a lew old hams 
who aren't spending what's left ol 
their fives making things miserable lor as 
many people as possible. A lew . . . 
Wayne 


Marshall Welch Jr. W3JBJ, Williams¬ 
port PA I thought long and hard before 
wnting this letter. I almost didn't bother but 
I think I have a valid point which I don't 
think you can easily argue. 

I have been reading your editorials 
where you constantly bitch, cry, whine, 
bellyache, complain, eta about how badly 
we need more new (preferably younger) 
hams. We need to double, even tnple our 
numbers, you say. 

While at the Dayton Hamvention I 
found myself In several situalions where, 
had you been nearby, I would have liked 
to slap your ears off. One situation- 
standing in a long line to use the bath¬ 
room—I waited 10 minutes. My bladder 
ached and felt like it would burst. WE 
NEED MORE HAMS!. I tel myself (Wayne 
says so). Heck, with proper bladder con¬ 
trol I should be able to wail 20 minutes. 

Another situation—a 20-minute wail in 
line to gel a sandwich. WE NEED MORE 
HAMS!, I tell myself. (I didn’t stand in line . 
. . I guess I really didn't want that sand¬ 
wich anyway.) So, instead of a burger. I'll 


go check out the ICOM and Kenwood 
booths. What a mistake! It was a night¬ 
mare. WE NEED MORE HAMS! I finally 
gel somewhere near these two exhBjitors 
and I'm trapped. I can't move forward, 
backward, left or right. I can't move any¬ 
where. let alone look at any of Ihe new 
equipment displayed. What if someone 
had a medical emergency? What if there 
was some sort of a panic and a stam¬ 
pede? WE NEED MORE HAMS! If the fire 
marshall had been asleep, he would have 
woken up in a hot sweat and known why. 

I arrive home and figure I’ll give Ihe HF 
rig a workout. I tune across 20 meters; 
maybe ITI call CQ. The band is so crowd¬ 
ed I give up even trying to find a dear 
spol Oh well, maybe I'll pop open a beer. 
(Wayne says NO!) Maybe I'll see what's 
on Ihe boob lube. (Wayne says NO!) WE 
NEED MORE HAMS! 

My point. Wayne, is that sometimes 
you are extremely biased and often 
wrong. A good example is this bull about 
how we gotta gel a lot more hams. Why 
don't you loosen up a bit? Sometimes I 
think some of your ideas are as old as you 
ate. Besides, most youngsters could care 
less about ham radio. If they want in, 
GREAT! By all means, elmer, encourage, 
and welcome them. But maybe they want 
lo play virilh computers. Or, with girls! 

Wayne, ham radio is doing just fine 
and growing at an acceptable rate, and it 
will continue lo prosper long after you are 
gone. Take your panic button and dtscon- 
neclil.OK? 

/ tfiouphl / was wrong once but I made 
a mistake... Wayne 

Pete Barlholomey KD4GKO, Jack¬ 
sonville FL I just wanted lo pass on a 
note concerning Ihe direct frequency con¬ 
version lor the Ramsey FX-146 article by 
Cedi Moore KG7BK in your June 1992 is¬ 
sue. 

I bought his EPROM kit for my Ramsey 
FX-146 and when il arrived it was an im¬ 
proved version with excellent features but 
lacked Ihe frequency coverage as outlined 
in Ihe article. Since I was Interested also 
in receiving the NOAA weather broadcasts 
on 162.550 MHz, I sent him a letter with 
that request. 

Well. I must say he bent over back¬ 
wards to find a solution. He sent me sev¬ 
eral sets of EPROMs with different solu¬ 
tions, the last one being Ihe best and sim¬ 
plest to set up. Now I can tune all Ihe 
NOAA frequencies instead of just one. 
plus all of Ihe 2 meter frequencies and 
fheir offsets. It's apparent to me that he 
has a sensitivity to a reader's problem and 
was eager lo help. My goal was met and I 
am very pleased with Ihe article and his 

As a brand-new Tech my very first am¬ 
ateur project was Ihe Ramsey FX-146 
transceiver as described by Rick UlUefield 
KIBQTin Ihe December 1991 issue. I had 
a few problems but al were resolved. 

73 Magazine is an inspiration, involving 
me in Ihe inner workings ol my gear and 
promoting Ihe hobby as a whole. I look 
forward lo similar articles in Ihe future. 

Ken Getzin, Rancho Palos Verdes CA A 
lew weeks ago. during my once-in-every- 
decade peak of interest in amateur radio. I 
wandered into Ihe iocal bookstore lo buy a 
copy of OSr Alas, they had none and the 
only pubicalion which had any promise of 
fulfiling my urge for information was your 
publication, Ihe June issue of 73. With 
some reluctance (after all, il was second 
choice), I made my purchase and retired 
lo my home front lo catch up on Ihe past 
10 years. 

I was surprised! I found a well-wrillen 


and edited publication, with information of 
interest fo me. But what I really found lo 
be of primary interest was your column, 
Wayne, “Never Say Die." As I implied ear¬ 
lier, I have a peak of interest in ham radio 
about every 10 years. This has been go¬ 
ing on since I was in grammar school and, 
as I am approaching retirement, it has 
been a long lime. Something always 
seemed to get in the way of getting my 
ticket This time the breaks seem to be go¬ 
ing my way. I had heard about Ihe “no¬ 
code' license but had not taken this possi¬ 
bility seriously as I expected that such a li¬ 
cense would just relegate me to operation 
on unpopular bands with low power. But 
after reading your magazine I found, to my 
delight, that I could indeed operate over a 
wide spectrum of useful bands and that 
equipment has improved to the point 
where, for a reasonable investment, I 
could almost immediately participate in the 
ham fraternity. 

A second break I received was in Ihe 
form of a nofice I saw from Ihe amateur 
radio dub at work, W6VPZi6. which was 
offering lunch-lime classes for prospective 
codeless Technidan licensees. I immedi¬ 
ately signed up and by Ihe lime you read 
this letter I should have passed my lest 
and will be awaiting my ticket. You men¬ 
tioned the unfriendliness of some clubs lo 
the codeless Technicians. I want lo hold 
this dub up as an example of the spirit of 
ham radio, as per part 97. as they want to 
help bring new hams into the fold, work 
hard to do il. and will continue to do so. 
Even though I won’t have my license by 
then I expect lo parlidpale in Ihe next 
Field Day al Ihe end of the month (June), 
even If I am just a grunt helping to move 
the big delta they will be using for their 
QRP work. 

This sort of brings me to the next 
break. Now that my appetite Is whetted, I 
need to move on to the next step: THE 
CODE." Here your editorial was also in¬ 
spiring. For the first time I felt that there 
was a chance not only to get to 5 wpm but 
lo 20 and beyond. I see an Extra ticket by 
a year from now. The ideas you recom¬ 
mended in your editorial relative to learn¬ 
ing the code are quite interesting and if it 
works as you say It is a major break¬ 
through not only in Ihe leaching of code 
but maybe even foreign languages. I 
would hope that you will expand upon 
your proposed leaching method in a future 
pubiicalion. In Ihe meantime, I wiD lake Ihe 
challenge, and under separate cover I will 
be ordering your set ol tapes and diving 
into Ihe code. 

Angus McLeod 8P6SM, Bridgetown, 
Barbados I think 73 Amateur Radio To¬ 
day is Ihe best of Ihe pack and I enjoy 
your “Never Say Die" editorial tremen¬ 
dously. but you really should take a leaf 
from your own book. I have just been 
rereading your ecStorial in the June 1992 
issue and you finish with the suggestion 
that articles about diglal audio and digital 
signal processing would be welcome. Vi/hy 
don't you stop skipping ‘that digital crapo- 
la" and give us Ihe articles? 

If by digital audio you mean hi-fi, it 
might be a lillle out of place in a publica¬ 
tion intended for amateur radio but I for 
one would be generally interested. More 
so if a radio-related application could be 
devised. And I for one would be absolutely 
thrilled by an in-depth series followed by a 
regular column on DSP techniques. I own 
a DSP-12 and would love some tips on 
how to make it sit up and beg. 

So. let’s hear less about how the OTs 
would react. By definition, they will all 
be dead soon anyway. Give us Ihe 
goods, IWayne, and let's see what happens 
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QRX ... 


73 Awards 

Program Scam _ 

A situation has been brought to our attention 
regarding 73fs former awards program. 

Many years ago, 73 Magazine ran an extensive 
awards program, with different awards for working 
different areas of the world. This program has not 
been active tor many years, yet many people con¬ 
tinue to send the administrative fees and applica¬ 
tions to the former awards manager (who does not 
work at the 73 offices in New Hampshire). It ap¬ 
pears that this person, who we have been unable 
to contact, has been receiving applications and 
keeping the money. 

THE ONLY AWARD CURRENTLY AUTHO¬ 
RIZED AND SPONSORED BY 73 AMATEUR RA¬ 
DIO TODAY IS THE DX DYNASTY AWARD, AND 
THE MAILING ADDRESS FOR THAT AWARD IS 
THE SAME AS OUR EDITORIAL OFFICE (PE¬ 
TERBOROUGH, NEW HAMPSHIRE). 

If you know of anyone who Is active in certificate 
hunting, please pass along this Information. 


Text Released on 
Proposed "No-Business” 
Rule _ 

The FCC released their Notice of Proposed 
Rule Making to lessen restrictions on permissi¬ 
ble communications that amateur stations may 
transmit. In a nutshell, the Commission pro¬ 
posed to permit greater flexibility for public ser¬ 
vice and personal communications. 

This proposal strikes at the very heart of ham 
radio since it details new directions in amateur 
communications. It is the most important proceed¬ 
ing since the codeless Technician matter. 

Section 97.113 would be revised as follows: 

97.113 Prohibited Transmissions 

(a) No amateur station shall transmit: 

(1) Communications for hire or for material com¬ 
pensation. direct or indirect, paid or promised ex¬ 
cept as otherwise provided in these rules: 

(2) Communications in which the station li¬ 
censee or control operator has a pecuniary interest 
including communications on behalf of an employ¬ 
er. Amateur operators may, however, notify other 
amateurs of the availability for sale or trade of ap¬ 
paratus normally used in an amateur station pro¬ 
vided that such activity is not conducted on a regu¬ 
lar basis; 

(3) Music; Communication to facilitate a criminal 
act; Message in codes or ciphers intended to ob¬ 
scure the meaning thereof, except as otherwise 
provided herein; Obscene, indecent, or profane 
words or language: or false or deceptive mes¬ 
sages, signals or identification; 

(4) Communication on a regular basis which 
could reasonably be furnished alternatively through 
other radio services. 

(b) An amateur shall not engage in any form of 
broadcasting. Nor may an amateur station transmit 
one way communications except as specifically 
provided in these rules: nor shall an amateur sta¬ 
tion engage in any activity related to program pro¬ 
duction or newsgathenng for broadcasting purpos¬ 
es except that communications directly related to 
the immediate safety of human life or the protection 


of property may be provided by amateur stations to 
broadcasters for dissemination to the public where 
no other means of communication is reasonably 
available before or at the time of the event. 

(c) A control operator may accept compensa¬ 
tion as an incident of a teaching position during pe¬ 
riods of time when an amateur station is used by 
that teacher as a part of classroom instruction at an 
educational institution. 

(d) The control operator of a club station may 
accept compensation for the periods of time when 
the station is transmitting telegraphy practice or in¬ 
formation bulletins provided that 

(1) The station transmits the telegraphy practice 
and Information bulletins for at least 40 hours per 

(2) The station schedules operations on at least 
six amateur sen/ice MF and HF bands using rea¬ 
sonable measures to maximize coverage: 

(3) Where the schedule of normal operating 
times and frequencies is published at least 30 days 
in advance of the actual transmissions; and 

(4) Where the control operator does not accept 
any direct or indirect compensation for any other 
service as a control operator. 

(e) No station shall retransmit programs or sig¬ 
nals emanating from any type of radio station other 
than an amateur station, except propagation and 
weather forecast information originating from Unit¬ 
ed States government stations, and communica¬ 
tions originating from United States government 
stations, and communications originating on United 
States government frequencies between a space 
shuttle and its associated Earth stations. Prior ap¬ 
proval for such retransmission must be obtained 
from the National Aeronautics and Space Adminis¬ 
tration. Such retransmissions must be obtained 
from the National Aeronautics and Space Adminis¬ 
tration. Such retransmissions must be for the ex¬ 
clusive use of amateur operators. Propagation, 
weather forecasts and shuttle retransmissions may 
not be conducted on a regular basis but only occa¬ 
sionally as an incident of normal amateur radio 
communications. 

(f) No amateur station, except in auxiliary, re¬ 
peater or space operation may automatically re¬ 
transmit the radio signals of other amateur stations. 
TNX W5YI Report, Vol. 14, Issue #14, July 15. 
1992. 


New Radio Technology 
in Japan _ 

The JARL (Japan Amateur Radio League) re¬ 
ports that Tohoku Electric Power Corp. has de¬ 
veloped new radio technology that permits sin¬ 
gle frequency, two-way simultaneous radio com¬ 
munications. The end result is telephone-like audio 
because both sides of a voice conversion can be 
heard at the same time on a single frequency. 

Most business radio stations use only one fre¬ 
quency: therefore a dispatcher and the receiver 
can not talk simultaneously. Each party must press 
the “push-to-talk” button whenever he or she wish¬ 
es to speak and release the button to hear the oth¬ 
er party. 

The newly-developed radio system divides the 
operator's voice signals into 0.2-second sound 
segments and compresses them into half the time 
before transmission. The other half of the time is 
allocated to receiving similar messages from the 
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other party. This allows both voices to be effective¬ 
ly transmitted at the same time on a single fre¬ 
quency. 

JARL says the new technology can be utilized in 
other radio senrices—including amateur radio. TNX 
W5YI Report, Vol. 14, Issue #14, July 15 1992. 


"Ut’s Talk Radio Network” 
Sold; Now Operating from 
Los Angeles _ 

Jim Bass has sold his satellite-delivered "Let's 
Talk Radio Network" to a consortium of media-re¬ 
lated hams headed up by Blair Alper KA9SEQ and 
Frank Collins N6TAF. The LTRN senrice, which fea¬ 
tures programs geared toward ham, SWL and satellite 
dish owners, is delivered over the GTE Spacenet III 
(S3) communications satellite via Transponder 21, on 
the 6.2 MHz wideband audio subcarrier. 

The new LTRN will be operated by a Board of Di¬ 
rectors that includes Alper, Collins, Vern Jackson 
WA0RCR of the Gateway Net, Walt Garrett N0MAL 
of Ham Stuff and the Ham Radio Business Council, 
Hap Holly KC9RP of the Radio Amateur Information 
Network, and Bill Pasternak WA6ITF of Newsline. 
Other influential hams are being recruited as well. 

The Let's Talk Radio Network is currently operating 
on the following schedule: Friday starting at 5 p.m. 
Eastern time continuously through 2 a.m. Sunday; 
Monday through Thursday, every evening from 5 p.m. 
through 1:30 a.m. Eastern time. 

Among the wide array of communications-related 
programs there are several shows of specific interest 
to amateur radio operators. Every Tuesday night at 7 
p.m. you can tune into the RAIN (Radio Amateur In¬ 
formation Network) Spotlight by Hap Holly KC9RP 
and at 8 p.m. you can listen to a show called the 
Elmer Classroom of the the Air that teaches amateur 
radio via the satellite. The Amateur Radio Weekly 
show airs every Saturday afternoon at 5 p.m. Eastern 
time. Hosted by Frank Collins N6TAF, this two-hour 
live segment offers amateur radio news items along 
with live interviews. 

If you're interested in obtaining satellite air time, 
contact Frank Collins N6TAF or Blair Alper KA9SEQ 
at (800) 952-9810. TNX Steve Coletti, Westlink Re¬ 
port No. 628, June 30, 1992 and Frank Collins N6TAF 
for the info. 


Three New Astronaut-Hams 

Three more NASA astronauts have passed 
their Technician class examinations. All three 
took the test at the HamCom Convention in Hous¬ 
ton the weekend of June 6th and are scheduled to 
join Pilot Ken Cameron KB5AWP on a shuttle mis¬ 
sion in March of next year. 

The three new ham-astronauts are Ellen Ochoa, 
Mike Foale and Ken Cockrell. Foale is reported to 
have bought a 2 meter rig at the convention and is 
gnashing his teeth waiting for his ticket to arrive. 
Ken Cameron KB5AWP last flew on STS-37 in 
April 1991. TNX ARRL, Westiink Report No. 628, 
June 30, 1992. 


TNX . .. 


... to all our contributors! 
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The RASER 

A novel wire antenna system. 

by James E. Taylor W20ZH 


T he length of a high-gain antenna for the 
75 meter band is often limited by the 
available space. For example, my lot mea¬ 
sures somewhat over 200 feet in the north- 
south direction and I would like to improve 
signal strength (gain) in the east-west direc¬ 
tion. Conventional wisdom would dictate 
that I'm stuck with a half-wave dipole 
(length -120 feet) because there isn't suffi¬ 
cient space available for a collinear two half¬ 
waves in phase (-240 feet). I would like to 
add length in the center of the dipole (where 
the radiation is greatest) in increments much 
less than 120 feet and still have the currents 
remain in-phase so as to increase the gain in 
the east-west direction. 

Design details will be shown for two such 
enhanced dipoles. Both are fed with coaxial 
cable without the need for a separate tuner. 
One is end-fed and its development is de¬ 
scribed in some detail. The other is center- 
fed and it is covered at the end of this article. 
In each of the antennas the power gain rela¬ 
tive to a dipole is a factor of two, with a 
length of less than 210 feet. 

The Franklin/CCD Antenna Concept 
Those who are familiar with the history of 
radio may know of the Franklin antenna, 
named after its inventor. This concept in¬ 
volves the modification of current distribu¬ 
tion in the elements of an antenna by the in¬ 
troduction of series capacitors. General de¬ 
scriptions of early applications of the con¬ 
cept may be found in H. Jasick's Antenna 
Engineering Handbook. First Edition, pp. 4- 
35 and 4-36. McGraw-Hill publisher; or F. 
Terman's Radio Engineers' Handbook. First 
Edition, pp. 773 and 774, McGraw-Hill. 
Harry Mills W4FD and others have adapted 
the concept to the ham bands in the form of 
resonant dipoles or loops fed with high 
impedance line. Mills developed a resonant 
radiating system which, for 80 meters, was 
made up of 48 self-resonant sections, each 
70 inches long—a total length of 280 feet. 
See H. Mills & G. Brizendine. "Antenna De¬ 
sign; Something New!," 73 Magazine. Oct. 
1978. pp. 282-289. Kaplan & Bauer devel¬ 
oped calculations for "stretched" resonant 
radiators made up of multiple tuned sections 
where the series tuning capacitance is half 
that needed to resonate the wire in each sec¬ 
tion. the other half being used to resonate the 
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Figure I. Divided coherent radiator 



Figure 3. 20-section RASER antenna (center-fed). 
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system. In this case, care must be exercised 
to avoid compromising the phase and, there¬ 
fore, the coherence of the radiation from the 
separate sections (see S. Kaplan & E. Bauer, 
“The Controlled Current Distribution Anten¬ 
na,” ARRL Antenna Compendium, Vol. 2, 
pp. 132-135). 

This project uses a different approach. 
Here we insert series self-resonant sections 
into a resonant dipole antenna. This results 
in a coherent (in-phase) radiator for 75 me¬ 
ters, having extended length with a corre¬ 
sponding increase of gain and aperture. A 
simple empirical method is given to accom¬ 
plish this without complicated computations. 
In the past such an arrangement has been re¬ 
ferred to by the acronym CCD; Controlled 
Current Distribution. However, that 
acronym is now almost universally accepted 
to mean Charge-Coupled Device. Thus, 1 
prefer to use the less confusing term “DCR”: 
Divided Coherent Radiator. 

The Divided Coherent Radiator Concept 

If we consider a short length of wire car¬ 
rying RF current, it has an inductance which 
can be readily calculated. If the current is to 
be essentially constant along the wire, its 
length must be a small fraction of a wave¬ 
length—for example, a fiftieth of a wave¬ 
length. For a chosen frequency the value of 
series capacitance required for resonance 
can then be calculated. At this frequency the 
tuned circuit is, of course, non-reactive; that 
is, essentially, it acts like an element of pure 
radiation resistance. If we place several of 
these tuned sections in series, as in Figure 1. 
their currents will be in-phase and the result¬ 
ing radiation will be coherent, i.e. mutually 
reinforcing. Note that we are placing the 
DCR elements of pure radiation resistance in 
the center of a dipole which is then trimmed 
for resonance, rather than demanding that 
the entire multi-tuned structure be self-reso- 


The RASER Configurations— 

End-Fed and Center-Fed 
This antenna is called a RASER because 
of its broad functional commonality with the 
LASER—both utilize multiple coherent ra¬ 
diating elements to achieve gain. Two RAS¬ 
ER configurations were developed in re¬ 
sponse to needs generated by different site 
restrictions. The first, for end-feed, is de¬ 
rived from the RFD design (“RFD-1 and 
RFD-2; Resonant Feed-Line Dipoles,” by J. 
Taylor, QST, August 1991, pp. 24-27). A 
second configuration, for center-feed, is re¬ 
viewed briefly. Both use coaxial feedline. 
Neither design requires an antenna tuner and 
each provides an excellent impedance match 
with adequate bandwidth for normal ama¬ 
teur use. Figure 2 shows the final dimen¬ 
sions of the end-fed RASER and Figure 3 
shows the center-fed arrangement. Of 
course, the heights above ground may vary 
for other locations. 

Increasing the Aperture 
Figure 4 is a diagram of the basic RFD-1 


antenna system (shown in QST, August 
1991, pp. 24-27, ref. above). Here I have la¬ 
beled the input branch of the dipole radiator 
the “Injector” and the output branch the 
“Terminator.” To develop this antenna, I first 
resonated the RFD-1 in the normal fashion, 
then introduced as many DCR sections as 
desired between the injector and the termi¬ 
nator. Since the RFD-1 is a resonant dipole 
antenna it continues to function as such even 
after the essentially non-reactive DCR sec¬ 
tions are inserted, but with increased aper¬ 
ture and gain. [Ed. Note: Due to the sinu¬ 
soidal distribution of current in the dipole, 
the principal radiation will be from near its 
center. For example, the distance between 
the 6 dB power points (current 112 the maxi¬ 
mum value) will be X/3 for 75 meters, about 
80 feet. This is a measure of the aperture 
over which the radiated wavefront is ap- 
pro.ximately plane. Thus, if we can add a 
DCR effectively equal to this length we will 
have doubled the aperture of the antenna.] 
Residual mutual inductive and capacitive ef¬ 
fects within the radiating system are com¬ 
pensated for by shortening both the DCR 
sections and the terminator. Simple coupler 
units (see Figures 5 & 10) assures accurate 
impedance matching at the desired resonant 
frequency. 

Determination of DCR Design Parameters 

The optimum lengths of the tuned sec¬ 
tions of the DCR were determined by first 
calculating the inductance of a V50 length, 
then calculating the capacitance required for 
resonance (see F. Terman’s, Radio Engi¬ 
neer's Handbook. First Edition, p. 48ff). 
These simple calculations do not lake into 
account mutual inductance and capacitance 
among the adjacent sections of the DCR. 
These effects were conveniently compensat¬ 
ed for experimentally. The resulting parame¬ 
ters are shown in Table 1. Values for other 
frequencies can be scaled from these values. 

TTiese values are of key importance in the 
scaling of future RASER antennas for other 
frequencies. During the development of the 
design. I used, successively. DCRs having 
segments of several different numbers of 
sections which were mechanically separable 
by coaxial connectors. This was to derive 
and confirm the parameters of coupling and 
the optimum lengths of the sections and of 
the terminator as described above. However, 
now that the parameters have been deter¬ 
mined, these tests need not be repeated in 
the future. I decided on a 20-section RASER 
because my lot is only about 220 feel from 
front to back. However, you can use more or 
fewer sections, depending on site dimen¬ 
sions—only the terminator dimensions and 
the coupler constants need be appropriately 
readjusted (see Table 1) to compensate. Al¬ 
ternatively. the RASER can be bent around 
the site, but with a less predictable pattern. 
Nevertheless, the increased aperture will still 
be beneficial, as will the other advantages 
cited by Kaplan and Bauer, including: im¬ 
proved directivity, reduced end effects and 
attendant losses, improved flexibility of 



Figure 4. Resonant feedline dipole for 3.954 
MHz 



Figure 5. Coupler unit schematic (end fed). 
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Figure 6. Coupler unit wiring diagram (end- 
fed). 



Figure 7. Capacitor assemblies in the DCR. 



Figure 8. Capacitorlconnector at the termi¬ 
nator end of the DCR. 


scaling its length, broadband characteristics, 
and better operation close to the earth. 

Coupling to the RASER 

The addition of the DCR to the RFD-1 an¬ 
tenna increases the input impedance from 
the 50 ohm resistive value. This is because 
of the added radiation resistance and also 
because of any residual mutual reactance in¬ 
troduced. Several approaches were consid¬ 
ered but the simplest and most satisfactory 
involved the use of a powdered iron toroidal 
autotransformer with a selected, fixed, series 
capacitor at its input, as shown in Figure 5. 
The bifilar transformer serves, primarily, to 
match the impedance to that of the line; the 
capacitor tunes out residual series induc¬ 
tance. This simple, compact coupler circuit, 
housed in a convenient plastic housing, (see 
the Parts List) enables a precise 1; 1 SWR. 

Referring to the Parts List, the recom¬ 
mended feedline is RG-8/M (Minifoam) 
having a total length of 143'; (~59' Injector-i- 
~22' T-Choke + ~62' XjA Lead-in). The mini¬ 
foam is chosen for its light weight and the 
62' (~X/4) lead-in provides a measure of 
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added isolation. For convenience, 1 have 
used coaxial connectors at strategic spots. 
Two SO-239s arc mounted in the two ends 
of the coupler box which contains the auto- 
transfonner and the fixed capacitor(s), C, as 
shown in Figures 5 and 6. Final adjustments 
are described below. The T-choke is wound 
on a plastic spool. The spools which 1 used 
were the red plastic items which wire suppli¬ 
ers have. The winding channel is 6" diame¬ 
ter X 2-1/4" wide. The T-choke comprises 
seven turns close-wound with six turns 
wound back in a second layer so that turn 
#13 is adjacent to turn #1. This coil is ad¬ 
justed using a noise bridge or an SWR 
bridge. A supporting rope is tied around the 
spool and the T-choke is raised for final ad¬ 
justment of the RFD-1. 

Fabrication of the DCR Sections 
The DCR sections were designed for 
strength, lightness of weight and low wind 
resistance. Cut 20 lengths of the antenna 
wire to 57" each. The 750 pF capacitors are 
each contained in 1/2” long rings cut from 
the PVC tubular conduit. The rings can be 
neatly cut using a rotary copper tubing cut¬ 
ter. 1 did it best by supporting the conduit in¬ 
ternally using a plastic fitting (available at 
the plumbing distributor) slipped inside. The 
cutter was clamped in a bench vice and the 
tubing was rotated to produce a clean cut. 
(The OCRs should be tested in the system 
before the potting compound is applied.) 
The capacitor assemblies are shown in 
Figures 7 and 8. The leads of the capacitor 
and the stranded wire are bent for stress 
relief. An excess of solder is used here to 
reinforce these joints as there can be con¬ 
siderable torsion during high winds. The ter¬ 
minator was initially measured to be 59' 2- 
1/4" long after allowance for the end insula¬ 
tor which is, conveniently, one of the 1/2" 
long rings of conduit. This terminator length 
was used for initial adjustments of the T- 
choke in the RFD-1. After these adjust¬ 
ments, the terminator length was reduced to 
the final value of 43-1/2' (for the 20-section 
RASER). 

Construction of the Supporting Mast 
As with any low frequency antenna sys¬ 
tem, all parts of the RASER should be 
mounted as high as possible above ground. 
At W20ZH I have, for a number of years, 
used a 2-clement phased array (see J. Taylor, 
“An 80m Phased Array,” 73 Magazine, 
March 1975, pp. 52-54, 56) with the mani¬ 
fest advantages of switchable directivity. 1 
now use two 20-.section RASERs in such an 
array. The arrangement shown in Figure 9 
has proved to be quite practical for the two 
masts supporting the RASER elements. The 
4" diameter aluminum pipe is light, easily 
erected, and it is sufficiently rigid to permit 
minimal guying. The pivoted cord-reel at the 
top acts like a huge pulley so that rope, 
knots, clamps, insulators, etc. can be easily 
pulled over the top with no trouble—a great 
advantage both for installation and experi¬ 
mentation. 


Resonating the RFD-1 
The RFD-1 was assembled as in Figure 4 
and adjusted for 50 ohms input resistance as 
mentioned above (without the DCR and cou¬ 
pler). After the T-choke has been adjusted, 
the coil is tapted in place so that the windings 
won’t shift. We are now ready to adjust the 
complete RASER. 

Adjusting the Coupler 
The capacitance and the position of the 
tap in the coupler are determined after the 
length of the terminator has been reduced, 
from Table 1, as appropriate for the number 
of sections chosen for the DCR. First, the 
tap and the silver-mica capacitors can be 
clipped in place and the antenna raised to its 
normal height before measuring the input 
impedance, for example, using a noise 
bridge. From my experience, it should not 
be necessary to compromise on these val¬ 
ues—a precise 1:1 SWR should be attain¬ 
able. For the two 20-section end-fed 
RASERS constructed the taps turned out to 
be at 24 turns and 28 turns and the capaci¬ 
tance 465 pF and 487 pF respectively. Thus, 
the mean values of 26 turns and about 476 
pF should be a good starting point for a spe¬ 


cific installation of a 20-section RASER. 
For another number of sections in the DCR 
the terminator will be changed appropriately 
from the initial value from Table I. The 
proper tap and capacitor are then determined 
experimentally. 1 found a variable capacitor 
or decade box to be quite valuable for such 
preliminary measurements, which were first 
made with the coupler box at stepladder 

Results 

One question which occurs for any anten¬ 
na is: What is the SWR as a function of fre¬ 
quency? 1 measured the SWR for two 20-el¬ 
ement RASER systems using a Heath SWR 
bridge at the input to the two-wavelength- 
long feedline used. For each, the measured 
value was 1:1 from 3.900 to 4.000 MHz. 
The value was less than 1.1:1 from 3.850 to 
4.050 and under 1.5:1 from 3.750 to 4.200 
MHz. Thus, the system has a relatively 
broad passband. One other experiment was 
done to confirm the proper operation of the 
DCR. A 10-section RASER was erected at 
stepladder height and the RF current in the 
DCR sections and in the adjacent injector 
and the terminator were checked, using an 
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Initial lengths ol RFD-1 injector and tern 
Wavelength: 249' 

1/50 wavelength: ~5' 

Capacitance for resonance: -750 pF 
Calculated self-inductance: 2.15 pH 


RASER Parts List (For convenience, optional suppliers are indicated) 
vire 7 X #22, stranded, copper-cfad (W1JC) 

Jble RG-8 (minHoam) (Ratio Shack) 

X 4‘x 2-7/16-xl-1/16'(Ratio Shack) 

a capacitors 50pFto500pF (Fertik'sBectronics, 5400 Ella St., Philadelphia PA 19120) 

a capacitors 750 pF (Fertik's) 

Id PVC conduit 1-1/2-o.d. (MPT db4PVC1120 at plumbing dstributor) 

ompound lor electronic assemblies (Spray-can insulating loam lor plumbing sealing should work.) 
0-2 powdered iron core (Amidon Associales. 12033 Otsego St.. N. Hollywood CA 91607) 

3ll wire 2 X #20 in plastic sheath (Servistar Hardware Store) 

239 coaxial sockels (Radio Shack) 


H-T 

POWER 
FOR 
LIFEj 



The Quantum Ham Batterymay 
be the last rechargeable battery 
you’ll purchase. Its 12 volt 2.1 amp 
hour capacity packs up to six times 
the power of H-T nicad packs. 

A simple coiled cord connects 
Quantum’s power to your H-T. If 
you buy another H-T just get 
another cord — without the 
additional cost of new batteries 
and chargers. The Ham Battery 
will power all sorts of 12 volt gear 
— past, present and future. 

■you ll always know 
how much power 
remains. The battery’; 


status is continuously monitored 
by a unique L.E.D. display. Its 
sealed lead cells maintain charge 
for months and recharge reliably 
to 100% capacity without the 
“memory" effect of nicads. 

You’ll have the power you need 
when you need it—for emergencies, 
events, field day, camping, boating, 
camcorders, cellular phones... 
even two at once with dual outputs. 

Discover what so many other 
- hams have already 

discovered: the ultimate 
solution for long lasting 
' H-T power. 


THE QUANTUiirHAM BATTERY 

Call 1-800-989-0505 for ordering (9 to 5 EST) 

Call or write for information or a brochure (516) 222-0611 


MADE IN USA • DEALERS INVITED 


Quantum Instruments Inc., 1075 Stewart Ave., Garden City, NY 11530 


MFJ H-Field probe. The meter measured es¬ 
sentially the same reading throughout, indi¬ 
cating the desired constant-current operation 
of the DCR sections. 

The RASER system produces a readily 
discernible gain over a non-enhanced dipole. 
Two RASERs used in a switchable phased- 
array (see J. Taylor, “An 80m Phased 
Array,” referenced above) gave front-to- 
back ratios as high as 35 decibels. The direc¬ 
tivity of each RASER is quite pronounced. 
Reported signal strengths are outstanding 
with output power of 100 watts or less. 
Stations in the preferred E-W direction are 
worked with uniform superiority, where¬ 
as those in the N-S direction arc seldom 
worked—there is no free lunch! The RAS¬ 
ER phased array has been in operation at 
W20ZH for a year now and it has shown 
clear improvement over the dipole-based 
array previously used. 

Addendum: The Center-Fed RASER 
(A Double-Edged RASER) 

The RASER described, shown in Figure 
2, is most suitable for sites which favor an 
end-fed antenna. For sites which favor 
center-feed, the version shown in Figure 3 
was constructed using the principles already 
developed. Briefly, it was only necessary 
to split the 20-section DCR into two equal 
parts and connect a coaxial feedline into 
a coupler unit at this point. The injector 
of the RASER was replaced by a second ter¬ 
minator. Each of the two terminators is 51' 
4 ”. The diagrams. Figures 3 and 10, indi¬ 
cate the changes in geometry and coupler 
constants. The center-fed RASER is current¬ 
ly in daily use in the phased-array at 
W20ZH, with results which are essentially 
the same as those experienced for the end- 
fed RASER. 

Conclusion 

This development project was initiated 
to satisfy the need for an end-fed dipole 
antenna system having enhanced gain while 
retaining the efficiency and simplicity of 
feed which is characteristic of the RFD 
approach. The RASER system described 
above provides the desired enhancement. It 
offers an excellent match to the transceiver, 
without a separate antenna tuner, and with¬ 
out a dangling feedline to contend with. The 
concept is applicable to other bands and, 
because of its broadband characteristics, 
all-band operation, using an external tuner, 
should be possible. For locations where 
center feed is desired, suitable changes 
in design values were developed and 
tested. 
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My Longwire Antenna 

Cheap, no-fuss and it’s got gain! 

by Dean Frazier NH6XK 



Figure. NH6XK^ longwire antenna (414' east-west). 


T here are instances when a ham wants 
propagation in several general direc¬ 
tions, with gain, on more than two or three 
bands, to take advantage of different propa¬ 
gation conditions at different times of day. 
Living in Hawaii, almost all of my HF work 
is off-island DX, across water, for very long 
hauls. It is very enjoyable to be able to oper¬ 
ate all bands through the day and into the 
night as each band “comes in" and subse¬ 
quently “goes dead”—early morning 20 me¬ 
ters to Africa/Europe: 10 meters in the day 
to the U.S. mainland, VK-land, and Asia; 
12, 15, and 17 to Oceania; 20 again to South 
America, as well as 15 meters, in the after¬ 
noon; 30 meter CW in the evening to almost 
anywhere; 40 meters in the evening to VK. 
ZL, and the U.S. mainland; and 80 meters 
also to the big “Big Island." 

My longwire puts signals on all of these 
bands, just about centered in each of the di¬ 
rections I wish to propagate. It’s a cheap, no¬ 
fuss antenna (it’s a piece of wire!), and it's 
got gain. 

The Longwire 

My end-fed longwire runs 414 feet east- 
west. and averages 20 or so feet above the 
ground, a modest setup indeed. But, contrary 
to what all the books say, I don’t experience 
RF in the shack, as would be expected from 
an unbalanced antenna, but this is probably 
because of the way I feed it. 

The radio output, either direct or through 
my linear (after low-pass filtering), runs 
through a simple random wire tuner (L/C 
“Box”), and then out the window for about 
100 feel on RG8 coax. The antenna, covered 
with #12 wire PVC, takes off from the cen¬ 
ter conductor of the coax, and terminates in 
an insulator which is tied off to a bush, with 
nylon line. The antenna starts at the rear 
peak of the house, crosses the backyard in 
the clear, and then disappears into a forest to 
the east. Fully three-quarters of the antenna 
is literally “buried” in the forest, which 
slopes down into a rather deep gulch. 1 con- 
si.stcntly receive amazing signal reports from 
the U.S. mainland and South America. 

The coax itself is air RF choked at both 
ends, just past the random wire tuner and 
just before the feed point, with six turns of 
the coax wrapped tightly to a diameter of six 
inches, taped together. 1 clamp quarter-wave 
counterpoise wires for all of the bands to the 
braid side of the coax at the feedpoint, and 
fan the wires out on the roof. 

In the directions of the primary lobes of 
the antenna, it beats my dipoles, my R5, and 
horizontal-half-wave inductively-loaded 
“baby” loops. And it’s inconspicuous—tow- 
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ers/beams etc. are not allowed in the planned 
community on Oahu where I live. On 10 me¬ 
ters. for example, when the background 
noise level is very high, as it is now as Cycle 
22 takes a swan dive and few stations are 
heard, I have been told by hams on the main¬ 
land that my S9-t- signal is a “real crusher.” 

With a wire this long, the antenna 
impedance will be on the order of 500 to 600 
ohms at average heights above ground. This 
presents a mismatch of about 10- or 12-to- 
one at the radio. But via the tuner in my 
TS-440S (balun about 3 or 4 to 1) and the 
L/C box itself (another 3 or 4 to I). the 
mismatch is easily compensated for, e.g., 3:1 
x4:l = 12:1. 

Pertinent data concerning my antenna is 
given in the sidebar. 

Recall that a gain of 3 dB is equivalent to 
doubling your power: 6 dB gain is a double¬ 
double. i.e., 100 watts becomes 400 watts; 
and a 9 dB gain is a double-triple, or 800 
watts equivalent for 100 watts. 

You don’t need this much wire (414 feet) 
to realize gains; I just happen to be fortunate 
enough to be able to put out this much. Even 
a modest 68 feet will give you some gain 
over a dipole, and access to four bands. 

Here are longwire lengths which I have 


tried, with their expected performance: 


Length Bands Covered Gain (dBd) 

(Feel) (Meters) on 20 Meters 

68 10,15,20,40 1/2 

137 10,12,15,17,20,30,40,80 1-1/2 

206 10,12,15,17,20,30,40,80 2 

275 10,12,15.17,20,30,40.80,160 3 

372 10,12,15,17,20,30,40,80,160 4-1/2 

414 10,12,15,17,20,30,40,80,160 5 


NOTE: Gains will be in excess of these 
figures on higher frequency bands—as you 
have more waves on the wire, the shorter the 
wavelength. The converse is true of lower 
frequency bands. 

The Figure shows how I have set up my 
longwire. 

The bottom line is that if you are looking 
for a simple antenna which will cover all the 
bands, costs next to nothing to make, and has 
gain and directionability. a simple longwire 
may be hard to match, except by two of them 
(called a rhombic), of course. And there’s no 
need to be put off by admonishments that 
you’ll get “RF in the shack”—just choke off 
antenna currents as described. 

If you’ve never tried a longwire, you have 
missed an opportunity to discover how sim¬ 
ple and inexpensive an antenna can be, and 
still be very, very effective. B 


Band 

Number of Full 

NHBXK’s Longwire Antenna 

Horizontal Angle 

Radiation 

Gain 

Meters 

Waves on Wire 

Of Major Lobes, Angle, Degrees 

dBd 

10 

12 

From Wire Axis, Degrees 

15 

18 

9 

12 

10-1/2 

16 

23 

8 

15 

9 

17 

27 

7 

17 

7-1/2 

18 

30 

6 

20 

6 

20 

30 

5 

30 

4-1/2 

22 

30 

4 

40 

3 

28 

30 

3 

80 

1-1/2 

42 

30 

2 

160 

7/8 

57 

30 













Wideband RF Baiuns 

A practical guide to the perfect match. 

by Carl Markle K8IHQ 


A mateurs who have been in the hobby for 
a few years know that many articles 
have appeared in various magazines and 
publications describing balun RF transform¬ 
ers, Much of this material has been written 
with very little practical applications infor¬ 
mation. Most articles either contain just 
enough information to allow the reader to 
construct (monkey see, monkey do), or go to 
the other extreme and include involved 
mathematical and theoretical explanations. 
Most readers want middle-of-the-road infor¬ 
mation with appropriate references to answer 
the more technical or application-type ques¬ 
tions. 

This article will answer some of the basic 
questions: What is a balun transformer? 
When does an application require a balun? 
How do you construct an efficient balun 
transformer? Where can you purchase com¬ 
ponent parts? 1 will also provide cost, perfor¬ 
mance. and technical information. 

What is a Balun? 

The word balun is an acronym de.scribing 
a transformer. The letters “bal-un” stand for 
ba/anced-to-Hubalanced impedance match¬ 
ing. This is to say that either the balanced or 
unbalanced windings may be used for input 
or output; the device will match unbalanced- 
to-balanccd or balanced-to-unbalanced de¬ 
vices. Applications might include coax-to- 
ladder line, antenna arrays, and multiband 
antenna systems. The ratio required for a 
given application can be from 1:1 up to 1:16. 

When to Use Baiuns 
The most obvious use is in matching a 50 
or 75 ohm coax transmission line to an an¬ 
tenna system. This is especially true if it is a 
multiband antenna system. 

One example is when connecting to a cen¬ 
ter-fed dipole antenna with a 1:1 ratio balun. 
Both sides of the dipole will provide equal 
half-power RF lobes, thus providing an 
undistorted figure-eight pattern. The second 
advantage of the unbalanced-to-balanced 
match in this situation is minimization of the 
TVl interference caused by the radiation of 
the coax shield instead of the dipole antenna. 
You will also notice that the SWR meter will 
start telling the truth about the actual stand¬ 
ing waves present on the coax. Regardless of 
what is said, a low SWR is desirable because 


it ensures against high RF voltage break¬ 
down on the coax line. It also gets all the RF 
power to the radiating antenna system, not 
allowing the feedline to radiate. In the chap¬ 
ter listing coax cable losses. The ARRL An¬ 
tenna Handbook explains that the foam-type 
coax cable has very low breakdown volt¬ 
ages, which is not the case with the solid 
types. Some of these values are as low as 
6{)0 volts. 

When using baluns at low frequencies, 
from 1.8 through 7.0 MHz, it is obvious that 
a coax-type balun would be phy.sically very 
large and heavy and not practical. The sec¬ 
ond type of balun to be considered is the air- 
wound type. Because of the laige number of 
turns required, it too would be a very poor 
choice. The most practical choice to cover 
this frequency spectrum is a ferrite or iron 
core wideband RF transformer. This core 
could be either a rod or the toroidal type. 
These types of baluns are the most practical 
type of matching device for transmitting us¬ 
es to match the antenna to the transmission 
line. This is particularly true when multi¬ 
band, i.e. 160, 80, 40 meter operation, is an¬ 
ticipated. It would be quite difficult, if not 
impossible, to mount an antenna tuner be¬ 


tween the transmission line and the antenna. 
The remote tuning system would be expen¬ 
sive and very difficult to use because it 
would require retuning on each band before 
using. The wideband RF balun transformer 
is the most practical solution to this problem. 

When selecting an appropriate core, con¬ 
sider its Al factor (the inductance index) 
since the higher the A,, the less the number 
of turns that are required to provide the in¬ 
ductance necessary at 1.8 MHz. Again, the 
use of a rod or toroidal core is a matter of the 
builder's choice. 1 chose the iron toroidal 
cores over the ferrite rod and toroidal types. 
The T-200-2 (2" o.d.) type of iron core is a 
good choice because it has an inductance in¬ 
dex (Al) of 49 and a permeability (p) of 10.. 
With 14 turns of AWG14 magnet wire, the 
center resonant point falls into approximate¬ 
ly 3.5 MHz, where 10 turns falls in at about 
15 MHz. 

The difference between iron and ferrite is 
usually only two turns, and certainly not a 
good trade-off in favor of ferrite. 1 discour¬ 
age using ferrite because tests have proved 
that if high SWR occurs, heating of the core 
will also occur. High power core saturation 
can also cause heating of the core. If heating 
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occurs on an iron powder core, the core will 
recover alter cooling, whereas the ferrite will 
change Aj (p.) and not ever recover. Another 
consideration is that ferrite is very fragile 
and is prone to break if physically stressed 
(dropped to the ground during installation or 
damaged by a storm). Even water build-up 
can damage or fracture the core if it freeze.s 
in cold weather. Hairline cracks, visually 
hard to detect, can cause considerable per¬ 
formance problems. Also, note that ferrite is 
electrically a nonlinear material, very unlike 
the linear powdered iron cores. In general, I 
feel that ferrite should not be used for out¬ 
door or transmitting applications. 

Again, when to use baluns depends on the 
application. Practical winding ratios are 1:1, 
1:2, 1:4, 1:6 and 1:9. If a ratio of 1:16 is 
needed, two 1:4 devices should be used. 
Table 1 lists some situations where baluns 
are necessary. 

I highly recommend using these balun 
transformers to tnaich line-to-load im¬ 
pedance differences (high SWR) over the 
1:1 through 1:9 range if you expect maxi¬ 
mum efficiency and power transfer. The sec¬ 
ond consideration is that unbalanced 
lines/loads can be matched to balanced 
lincs/loads over a broad frequency range 
without tuning out the impedance differ¬ 
ences which usually exist over a broad fre¬ 
quency range in a high Q situation. Since the 
balun is a low Q broadband device, there 
will be no large impedance differences 
caused by the change of frequency. This sub¬ 
ject has been covered in many ham maga¬ 
zine articles. 

In comparing the use of toroidal baluns 
from 14—50 MHz. the only construction 
difference is that 10 turns of AWG14 are re¬ 
quired, although 14 turns would not be ob¬ 
jectionable up to 30 MHz. The 10 turns of 
AWG14 enameled magnet wire on a T-200-2 
(p=IO) core provides a center frequency of 
approximately 15 MHz. Of course, this is 
what is desired for 80 through 10 meters, the 
bands of most interest. This is the ideal 
balun to be used to match 50/75 coax to a 
136'1 off-center-fed multiband Windom an¬ 
tenna. Complete coverage on 80, 40, 20, and 
10 meters can be used without an antenna 
tuner. Multiband quad-driven elements can 
be driven from one balun, thus making only 
one coax cable necessary to feed the system. 


Don't forget 
that 50-ohm 
coax is usually 
fed through a 
short Q-sec- 
tion of 75-ohm 
coax to form a 
single frequen¬ 
cy 1:2 balun 
for quad and 
delta loop an¬ 
tenna designs. 
Use of a 1:4 
balun to feed 
all driven loop 
elements at 
once will re¬ 
sult in no coax balun and a single coax feed¬ 
line. 

Multiband verticals can be made that 
don't require tuning when using a toroidal 
balun. Windings can be made to make un- 
bal-unbal configurations useful in feeding 
verticals with multiband capability built in. 

How to Build It 

How is always the place where the true 
amateurs and the appliance operators sepa¬ 
rate. Most appliance operators will become 
ham operators sooner or later. The idea is 
that practical, easy-to-follow instructions, 
reasonable cost, and readily available mate¬ 
rials must be used to encourage construction 
attempts by inexperienced hams. They must 
have the fear of failure reduced to a mini¬ 
mum. That is the objective of this article. 
This project should not take the novice more 
than a weekend to complete, so it will en¬ 
courage the amateur to take on more diffi¬ 
cult projects. 

Schematics and pictorials of the three 
most popular baluns are provided. There are 
no critical or tricky items involved. If you 
just plain follow the instructions, success 
will follow. Decide on one of the projects 
and wind the proper ratio for the application. 

Parts Sources and Prices 

Where to purchase parts? I am sure that 
there are as many sources of materials as 
there are varied prices. There are hand¬ 
ling/shipping charges, taxes, etc. This type 
of aggravation has caused many a do-it- 
yourselfer to just pul his hands in the air and 
give up. I have been templed many limes 
myself. But, as a very determined person, as 
well as a ham from the vacuum lube days, 1 
take great pride in displaying home-brew 
items which perform as well as those expen¬ 
sive imported items. 

Costs? The bill for the materials will be 
the same regardless of what ratio or configu¬ 
ration you choose. It is important to use one 
of the sources listed below, since all manu¬ 
facturers do not produce the item in the 
same physical size. Bargain store or hamfest 
pans could take all the fun out of the project. 
A list of sources and relative costs are in¬ 
cluded in the Parts List. 

Testing can be done by connecting a 
lOOW electric light bulb to the balanced out¬ 


put. Connect the transmitter to the balun 
coax input. Apply less than lOOW of RF 
power at 7.0 MHz and observe the light bulb 
lighting up. Ensure that the SWR indicates 
less than 2:1 using 17 feet of coax feedline 
or less. Two or more of the baluns, regard¬ 
less of winding ratios, can be connected 
back-to-back in conjunction with a standard 
50 ohm dummy load to check SWR and per¬ 
formance at the 1 kW power level. SWR 
should read 1.3:1 or less during this test. Al¬ 
ways test the feedline connected to the dum¬ 
my load or lOOW light bulb to insure that 
the line is good and there is an SWR of 
1.0:1. 

Construction 

Always consider the high RF voltages 
which might occur if the SWR gets greater 
than about 3:1. This high voltage can break 
down between windings or short out to the 
iron core. Follow these steps: 

1. Wind the T200-2 core with glass tape. 
Make sure that all the surface is covered. 
Overlap the tape slightly to insure that ade¬ 
quate coverage is present. 

2. Even though it’s not necessary, I al¬ 
ways spray the core at this point with 
polyurethane. Any brand, such as Varalhane, 
may be used. 

3. Take all two or three (3 feet each) 
lengths of #14 AWG magnet wire and simul¬ 
taneously wind all three wires: 10 turns for a 
15 MHz center frequency or 12 turns for a 
3.5 MHz center frequency. 

4. Configure the windings for the desired 
ratio as outlined in Figure 1. 

5. It's not necessary, but I always spread a 
little RTV insulating gel between the wind¬ 
ing connections. This insures against high 
voltage breakdown between windings. Addi¬ 
tional glass tape could be used instead of the 
RTV compound. 

6. Prepare the S0239 receptacle by solder¬ 
ing two 6" wires to the center and shell of 
the connector. Place RTV compound freely 
around the back side of the connector. Place 
the connector into the 1-1/4" bushing. Allow 
about one hour for the RTV to set up. 

7. Place the S0239 connecior/bushing as¬ 
sembly in the 2" reducer. Coal the surface 
with PVC cement or other adhesive. A thin 
coal of RTV may also be used for this pur¬ 
pose, although the cure lime is quite long. 

8. Place this assembly face down and 
level. Pour the rest of the epoxy into the 
rear of the assembly. Bring the level up to 
the lip of the 2" reducer. Now take the pre¬ 
pared balun transformer and place it into the 
epoxy on lop of the 2" reducer assembly. 
When the epoxy cures the balun will be¬ 
come permanently attached, thus forming an 
assembly. 

9. When the assembly has cured (approxi¬ 
mately two hours) you will be able to handle 
it. Strip and attach the S0239 wires to the 
correct windings by soldering. 

10. Attach the other two 12" #14 insulated 
wires to the proper windings again with sol¬ 
der. 

11. Drill 1/8" holes at the top of the cap to 
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Table 1. When to Use Baiuns 


/ can be used in low frequency antenna stacking arrays. 

50 ohm coax. 

ax to 450 ohm open ladder line. Provides an extremely low 
le for antenna arrays from 15 to 50 MHz. (See Figure 2.) 
ax to vertical antennas. 


j! band iow-angleomni halfwave gair 
0 Carry Pico-J with you for emergen 
^ "■ I in the motel when on the road. He i 
I' range, boosts reception, saves bat 


allow the 12" balanced wire connections to 
exit the housing. 

12. Cut a piece of the #14 AWG insulated 
wire to fit around the edge of the 2" reducer. 
This will form a gasket seal when the cap is 
placed over the balun assembly. 

13. After electrically testing the balun 
for correct operation, place the assembly to¬ 
gether. Bring the insulated wires through the 
cap exit holes. Force the assembly into the 
cap. Place the insulated wire gasket between 
the cap and assembly. I recommend using 
PVC cement to help provide mechanical 
strength. 

14. Place the assembly in a vice, carefully 
•squeezing it together. Finish drilling the 1/8" 
holes into the assembly, being careful not to 
drill into the connector. Only epoxy and 
PVC is removed. 

15. Drill one hole at a time, screwing the 
eye hooks into the housing. This provides a 
weatherproof assembly. Suspension is gen¬ 
erally by way of the antenna system, i.e. 
dipole wire. The balun acts as a center insu¬ 
lator in this case. The coax (RG58A/ 
RG59A, etc.) will make the assembly hang 
properly when suspended. The coax connec¬ 
tion will then be protected from the weather. 


Note: In the case of 1:9 baluns used as 
450 ohm ladder line transformers, the ladder 
line connects to the eye bolts and the coax 
will provide the required in-line mechanical 
support. 

I recommend that the unit be sprayed with 
polyurethane to protect it from ultraviolet 
ray deterioration. This is not necessary, but 
it is desirable. Unprotected, the housing will 
last in excess of seven years. 

Refer often to the Figures and instructions 
to keep from making a mistake. Mistakes in 
winding connections can be corrected with 
less difficulty before final assembly. An 
ohmmeter should be helpful in determining 
the beginning and ending of the various 
windings. 

Again, the effort here is on practical con¬ 
struction and not on design information. 
Pick a project and build a balun or two. Ap¬ 
plications include delta loops, quad loops, 
dipoles, slopers, G5RV(Zep). multiband 
windom dipoles, low-loss coax to ladder line 
transformation, etc. Q 

Contact Carl Markle K8IHQ at 8385 Lo¬ 
cust Dr. Kirtland OH 44094. Please enclose 
an SASE. 


AntennasWesti 
Order Hotline I 
. 800-926-7373' 


sWest/^ 
fotline ny,®' 


^ 1992 CALL DIRECTORY N 

(On Microfiche) 

Call Directory .$10 

Name Index.10 

Geographic index.10 

All three —$25 
Shipping per order $3 
BUCKMASTER PUBLISHING 
Route 4, Box 1630 Mineral, VA 23117, 
^_703: 894-5777 800:282-5628_^ 


BAHERIES 

Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 

YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 

CALL US FOR FREE CATALOG 

E.H.YOST&CO. 

V V A ^344 TETIVA RD. 

\ A SAUK CITY, Wl 53583 
(608)643-3194 
FAX 608-643-4439 


Amidon Associates, 12033 Otsego SL, Hollywood CA 91607. 
Palomar Engineers. P.O. Box 462222, Escondido CA 92046. 
Radio Shack/Tandy; Local stores; Part No. 278-201. 

Hosfelt Electronics, 2700 Sunset Blvd., Steubenville OH 43952. 


Petmatex 1-pt. 
local plumbing store; 
NIBCO orColonal only 
local plumbing store; 
NIBCO orColonal only 
local plumbing store; 
Colonal only 


Factory Authorized Dealer & Service For 

KENWOOD 

YAESU 

■COM 


theH^M cent 
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Number 7 on your Feedback card 


NiCd Restorer/Charger 

Don’t throw, old NiCds away! 

by Ed C. Miller N7APE 


A mateurs have about the same battery- 
powered devices around the home as 
most other people. But we also have numer¬ 
ous pieces of ham equipment, test equip¬ 
ment, and other electronic gear that use 
rechargeable NiCd batteries. Around my 
shack, most of them are either C or AA 
cells. 

Recently. 1 rounded up all the NiCd bat¬ 
teries 1 had that wouldn’t take a charge. Sev¬ 
en of them were C’s. It was time to build a 
NiCd restorer/charger. The circuit in Figure 
1 restored all but one of the batteries (it had 
an internal open condition). Most of them 
were restored in an hour or less, except for 
one with an internal short, which required 
four hours. 

Why NiCds Won’t Charge 
NiCd batteries stop recharging because 
small bits of metal slough off inside the cell 
and become lodged between the battery’s 
plates. This causes the cell to short. To re¬ 
store the battery, the short must be removed. 

The restorer/charger does just that: It 
breaks down the internal short by briefly ap¬ 
plying high current pulses to the defective 
battery. When the short is removed by this 
action, the unit becomes a standard charger. 
Since it becomes a charger at the right time, 
all you have to do is insert a C or AA battery 
and come back 24 hours later. In most cases, 
you will come back to a fully charged and 
restored battery. 

A Straightforward Circuit 
Twelve VDC is applied through a 47 ohm 
resistor to the parallel 2200 |iF capacitors. 
Ula monitors the rising voltage on the ca¬ 
pacitors. At a prescribed level of charge, 

U1 a fires the SCR, discharging the capaci¬ 
tors through the power transistor into the de¬ 
fective battery. 

When the discharge is complete, the pro¬ 
cedure is repeated. Ulb monitors the aver¬ 
age voltage at the battery terminals, and 
when it exceeds about 0.3 volt, the SCR is 
switched on continuously to produce about 
150 mA of steady charging current. 

Although the restorer was intended pri¬ 
marily for C size cells, you can also use it 
for the AA size. The charge current is suit¬ 
able for a standard charge of the C size and a 
quick charge of the AA size. Charge time for 
AAs should be about five hours. For C’s, 
charge time is 24 hours, as noted above. 

PC layout is generally not critical, but it’s 
important to keep the charging current path 
resistance low. Using wide traces on the 
board and reasonably thick wire to the bat¬ 
tery terminals helps accomplish this. Al- 
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Photo A. The home-brew NiCd restorer 
I recharger can save you money. 



Photo B. Inside the charger/restorer. 



Photo C. From beneath, showing the sol¬ 
dered PC board. 


though the current pulses applied during 
restoration are of very short duration, they 
may exceed 20 amps. 

Components and Parts 

Easily obtained components are used 
throughout, and none of them are particular¬ 
ly critical. An LM358 is used as a dual com¬ 
parator: The output of U1 a goes positive 
when Cl and C2 are nearing full charge, en¬ 
abling the SCR, and in turn the pass transis¬ 
tor, which discharges Cl and C2 through the 
battery. 


Section U1 b compares the average battery 
voltage with the reference set by R13. When 
this voltage exceeds about 0.3 volts, the out¬ 
put of Ulb goes positive, locking Ula ON, 
and lighting the LED. In this condition, the 
battery is on a steady charge. The charging 
current is determined primarily by R1 and 
the supply voltage under load. 

Almost any high current NPN power tran¬ 
sistor may be used for Ql. Although an 
ECG-181 provided slightly more burst cur¬ 
rent, the circuit worked very well with a 
2N2055 and an RCA 40411. The SCR 
should be a sensitive gate type, and have 
characteristics similar to the GE 103 series. 

I used a standard 1.75VA, Class 2 utility 
transformer rated at 6—8 VAC, but the unit 
may also be powered by a DC supply of 
10—15 volts with a current rating of at least 
100 mA. It is best that the voltage across Cl 
exceed 8 volts under load (i.e., with Cl and 
C2 shorted). Of course, somewhat higher AC 
or DC voltages may be used if only C and D 
Continued on page 28 



Figure /. Schematic for the NiCd restorerl 
charger. 




73 Review 


by C. L. Houghton WB6IGP 


The Comet CX-224 
Triband Mobile 
Antenna 

Operate 144, 222 and 440 MHz with one antenna. 


NCG 

1275 N. Grove SI. 
Anaheim CA 92806 
Telephone: (714) 630-4541; 

(800) 962-2611 
Price Class: CX-224 Triband 
Antenna: S80 
CFX-324A Triplexer 
(with leads; $100; 
w/o leads, CFX-324B: $95) 
RS-21 Mobile Mount: $30 
3D4M; 13.5 feet of low-loss 
coax w/ connectors: $23 


I have tried several different types of antennas over 
the years and have at times been quite pleased 
with their operation. I was not aware of a triband 
VHF/UHF antenna on the market until 1 heard about 
Comet's new triband mobile antenna, the first on the 
market as far as I can tell. 

I set several goals for evaluating the Comet tri¬ 
band mobile whip antenna. First, what improve¬ 
ments were made by Comet in comparison to the 
basic mobile antenna In use today? Second, what 
advantages or disadvantages were noted during the 
evaluation test period? Third, how sturdy is the con¬ 
struction and what Is the longevity of the product? 
Will it hold up to the weather and to mobile opera¬ 
tion? With those main questions in place I set out 
with an open mind to evaluate Comet’s new three- 
band antenna. 


My installation consisted of the CX-224 Comet 
antenna, along with their RS-21 Prestige trunk and 
hatchback mount, and their CFX-324 Triplexer 
(Model CFX-324A has coax UHF connectors with 
leads, and Model CFX-324B Is terminated in UHF 
connectors). In actual use the triplexer is not nec¬ 
essary if you intend to use only one band at a time. 

In a single radio mode all you have to do is switch 
the coax cable to the other transceiver. 

With the triplexer the coax cable can be attached 
to each individual radio or to each input/output of a 
three-band radio. It worked superbly on all bands 
with the triplexer and triband antenna. My three sin¬ 
gle-band HTs were used singly and in concert with 
each other when I switched to the triplexer for mo¬ 
bile operation. It was quite something having the 
triplexer and operating on all three bands at the 
same time; 144, 222, and 440 MHz. 

To those not familiar with a triplexer, it's a pas¬ 
sive bandpass filter with individual coaxial ports for 
each band and one combined output to connect to 
your antenna system, in this case to the three-band 
antenna. There are three frequency ranges for the 
Comet CFX-324 triplexer: Input 1 is rated for 1.3 to 
150 MHz; Input 2 for 200 to 320 MHz, and Input 3 
for 390 to 500 MHz. Power handling capability for 
the unit is 600 watts PEP, and the VSWR was less 
than 1.5 on all bands. Loss through the triplexer 
was also very low. 

Since the Comet antenna is a single antenna 
resonant on all three bands (144 MHz, 222 MHz 
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and 440 MHz) the triplexer and antenna are a natu¬ 
ral pair. Operation can be carried out with three dif¬ 
ferent radios, each connected to and operating on 
the same antenna at the same time. Transmit or re¬ 
ceive, it does not matter how you use it. That’s the 
concept. 


I decided to try this out in actual operation. In my 
test I used my normal mobile radios, all single-band 
handie-talkies on the 144 (2 meters). 222 (1-1/4 
meters) and 440 MHz (3/4 meter) bands. See the 
Figure (or details. 

The antenna mount was positioned on the lug¬ 
gage rack of my station wagon. A comparison an¬ 
tenna (quarter-wave) was mounted on the other 
side of the car for each band, one at a time. In test 
comparisons on 2 meters (146 MHz) the antenna 
showed about 2 dB gain over the test antenna. On 
1-1/4 meters (222 MHz) gain was slightly higher, 
just over 3 dB, and on 3/4 meters (440 MHz) gain 
was noted at just over 5 dB. The gains may have 
actually been slightly higher, considering connector 
wobble during the test, switching and timing be¬ 
tween measurements. Also, I did not have attenua¬ 
tors in fractional values to exactly duplicate results, 
so I had to settle for 1 dB increments. In any case, 
performance was as advertised in this portion of the 
lest. 

On transmit I measured the system SWR which 
was quite flat (1.5 to 1 SWR) over each band. I 
have seen dual-band antennas before and tried to 
construct one (which, by the way. is quite tricky to 
gel working right.) But for a three-band antenna to 
perform so well and be matched throughout the 
band, to say I was pleasantly surprised is quite 
mild! I was very impressed with Comet's antenna 
and their attention to detail. I was skeptical at first, 
trying to keep an open mind, but after lots of mobile 
operation it proved to be a real joy to use. 

The setup is nothing—there are NO adjustments 
to make. There’s no element to change length—just 
screw the base of the antenna onto its coax feed¬ 
er/mount and you are ready to go right out of the 
box. Quite impressive! Comet really did their home¬ 
work for us in making the antenna “goof proof." In 
extended operation with the triplexer no degrada¬ 
tion in signal performance was noted, with three dif¬ 
ferent frequency radios connected all at the same 
time (my HTs), and the large triband rig. 


I suppose, in the case of my HTs, 
you could give a different radio to two 
other amateurs in your car and all op¬ 
erate at the same time. Normally you 
would operate on one frequency and 
monitor or scan the other bands. This 
mode worked very well in practice and 
allowed me to keep up with several 
frequency-hopping friends. I did test 
two radios at one time and did not no¬ 
tice any Interaction or degradation ev¬ 
er, even between the 2 meter and its 
harmonic-related 3/4 meter radio (si¬ 
multaneous transmit and receive). 
There was no apparent loss of sensi¬ 
tivity on one band while transmitting 
on another band. 


There are so many applications, 
advantages and improvements it's 
hard to know where to start desribing 
them. First, the ready-out-of-the-box 
aspect makes a vast difference. Oper¬ 
ation with the triplexer is so easy it re¬ 
quires no intervention to start opera¬ 
tion—you just connect the coax cable. 

How sturdy is the system? Well, 
the mechanical construction of the an¬ 
tenna is quite durable and has han¬ 
dled its brushes with tow-hanging tree 
limbs quite well. The antenna is well , 
made and should have a long life, 
even with some harsh treatment, and 
should survive even bad weather for a 
tong time. All elements to tune the an¬ 
tenna are sealed in a plastic/epoxy 
molded enclosure around the main element, also 
very strong. 

All exposed metal used in the antenna is stain¬ 
less steel. The mount only was covered with a hard 
black enamel finish. The hardware is very substan¬ 
tial, making it a rigid mount. 

The trunk hatchback mount was adaptable and 
easy to apply to many different surfaces of my sta¬ 
tion wagon. All you need is a thin metal strip, like 
the top of your auto door or trunk lid, to fasten the 
Continued on page 28 




Comet Three-Band Antenna 

Continued from pane 26 

mount. It has four Allen screws to fix It securely. 
The big advantage to this type of mount is that 
It's a real wife-pleaser, a no-hole Installation on 
your car. I managed a no-scratch mounting 
demonstration for my wife! The mount is provid¬ 
ed with a pad to prevent scratches on the car’s 
finish when mounting or removing it. 

The bottom surface is where the four Allen- 
head screws fix the mount to your trunk or door. 
For a trunk application, the mount is normally po¬ 
sitioned straight up in all adjustments. If you took 
the mount off the trunk and mounted it on the 
door the antenna would be horizontal. However, 
by a simple adjustment on the multi-angle mount 
you can right the antenna to vertical in moments. 
As I said, very versatile. 

The antenna can be removed quickly with a 
few twists from the mount for theft prevention 
when parking your car. I usually place external 
antennas inside the car's trunk to keep them 
out of sight. For all-day parking, a mobile anten¬ 
na on display is a red flag for someone on a 
‘shopping spree." Placing it in the trunk and 


out of sight took only a few seconds. 

Another feature that took me by surprise 
was the base-to-antenna-mount portion of 
the antenna itself. If is connected to an in¬ 
ternal spring-type mechanism that permits 
the antenna to be folded over in a hinging 
action. It does not disconnect at this joint 
but can be folded over in one section so 
you don't have to drag if through your open 
garage door. Fold if over and then just park 
in your garage—a nice additional feature 
from Comet. 

My overall rating for this antenna from 
Comet is one of high marks in all cate¬ 
gories. They have done an excellent job 
making three-band mobile operation on 
one antenna quite easy and cost effective. 

What seems to be a complex antenna sys¬ 
tem is actually very simple to put into oper¬ 
ation. I feel this product was engineered 
and delivered to fill a real void, especially 
when you consider that you are getting 
one complete ready-fo-use antenna system 
for the three prime VHF/UHF amateur 
bands in use today: 144 MHz (2 meters), 222 
MHz (1-1/4 meters), and 440 MHz (3/4 meters). I 



Figure. Comet's triband antenna with triplexer will 
teed one three-band radio or three individual radios, 
with one radio per band. All may transmit or receive 
at the same time. 

highly recommend this antenna to anyone 
searching for a good system for these bands. Q 


NiCad Restorer Charger 

Continuedfi'om page 24 
size cells are to be restored or charged. It’s 
important to limit the charging current to the 
maximum recommended for the cell size. 

The battery compartment was made from 
aluminum, with a small aluminum in.sert 


Adjustments 

There are only two of these, and they are 
interrelated. RIO sets the bias on Ula .so that 
its output will go positive ju.st before Cl and 
C2 reach full charge. RI3 is .set to enable 


Ulb positive output when the voltage across 
the battery being restored reaches about 200 
or 300 mV. A battery sustaining that voltage 
between restoration pulses is usually free of 
internal .shorts. B 


for use with AA size batteries. If the 
builder wishes, a commercial holder for a 
C, and one for an AA (wired in parallel), 
can be used instead. 

The LM317L low current voltage reg¬ 
ulator powers the op amp, as the supply 
voltage fluctuates considerably while Cl 
and C2 are being charged. Without the 
regulator, the op amps might lo.se some 
of their stability. 

The two mini-pots may be replaced 
with 18k ohm resistors if the power 
transformer is equivalent to the Western 
Electric 2012A. 

Any ca.se will do. 1 used a stock Radio 
Shack item. 


Parts List 


1 1 amp 

Cl .2 2200 uF 25V 

C3 1000 uF. 25V 

C4.5.7 4.7 uF, 15V 

C6 1.5 uF, 15V 

U1 LM358N 

1 Standard 

Q1 ECG-181 

U2 LM317L 

R1 100 ohm. 2W 

R2 150ohm, 1/4W 

R3 680 ohm. 1/4W 

R4,8.15 100k, 1/4W 

R5 560k. 1/4W 

R6 10k,1/4W 

R7,11 1.5k, 1/4W 

R9 820 Ohm, 1/4W 

R10,13 20k 

R12 220k. 1/4W 

R14 4.7 megohm, 1/4W 

1 GE-103YTnac 


bridge rectifier 

electrolytic 

electrolytic 

tantalum 

tantalum 

1C 

LED 

or2N2055or40411 

regulator 

carbon 

trimpots 

carbon 

carbon 

SCR 


Wise : Case. PC board, mini-jack (for meter), 
terminal strip, battery holder(s). 



Figure 2. (a) The PC board and (h) parl.s layout. 
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Number 9 on your Feedback card 


High Performance 
2 Meter Yagi 

Improve your signal with this compact design. 

by Bill Robertson W3HMI 


I t never ceases to amaze me that with 40 
milliwatts of RF power into a yagi anten¬ 
na, I could bring up a 2 meter repeater 30 
miles away. But it happened. The report I 
got was of a . raspy background but clear 
copy." Another incident that proves there is 
no substitute for a good antenna. 

2 Meter Yagi Design 
The antenna shown in Figure 1 has the 
characteristics listed in Table 1. which were 
taken from my old engineering notebook. 

It is interesting to note that on the hand- 
drawn pattern of Figure 3. the E-planc pat¬ 
tern is skewed about 5 degrees off center. 
This skew is caused by the gamma matching 
element. The side of the radiator with the 
gamma clement tends to be the side of the 
positive skew. Reversing the gamma ele¬ 
ment reverses the skew. When mounting the 
yagi vertically, it is best to have the gamma 
element on the upward side so the pattern 
will tend to point 5 degrees upward. 

Super Portability 

Transmitter hunters will find this antenna 
an as.sei because of its size, weight, mount¬ 
ing and operation ease. It can be mounted ei¬ 
ther horizontally or vertically. 

After a look at Figure 1. it is evident that 
this yagi appears to be a little different from 
run-of-the-mill yagi antennas. The driven el¬ 
ement is close to the reflector, and the re¬ 
flector itself looks considerably longer than 
normal. The full size boom length is just un¬ 
der one wavelength. 

The gain measured in the lab on a 20 to 1 
model using a standard gain horn was 13.8 
to 14.1 dBi over a 3 percent bandwidth. The 
beamwidth at the half power point is about 
37 degrees in the E-plane (vertical plane, 
with the antenna mounted vertically), and 
about 42 degrees in the H-plane (horizontal 
plane). The VSWR (Voltage Standing Wave 
Ratio) with the gamma set as shown in Fig¬ 
ure 2 is 1.5;1 or less at 145—148 MHz. You 
can get a larger bandwidth by changing 
some components in the gamma matching 
element. 1 have found that the combination 
shown fits my needs. 

1 always refer to this antenna as the “Stu 
Henderson Yagi,” after the guru who devel¬ 
oped all of its basic parameters, which he 
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based on his original design for a folded 
dipole TV antenna. Stu spent many hours 
experimenting with this antenna design. My 
part in the design consists of the matching 
device and the construction technique. 

Even though the antenna described here is 
for 2 meters, the same parameters work Just 
as well for any frequency. See Table 2. 

Wood or Metal? 

The antenna and supporting mast are all 
metal with the tolerances held as close to 
within 1/16 of an inch as possible. Using 
metal for all the antenna parts does not af¬ 
fect the performance. 

In several articles I have read lately, the 
beam antennas have wooden booms and 
masts. However, in most cases, the added 
protection of all-metal mast elements is 
worth more than the minor benefits of insu¬ 
lated booms and masts. 

One of the things I measured in the lab on 


the models was the effect of metal with the 
antenna, vertically or horizontally polarized, 
mounted on the supporting mast. No measur¬ 
able difference could be detected on the pat¬ 
terns or gain when comparing wood versus 
metal mast and boom clement. 

Making the Boom 

The first and most important task is to cor¬ 
rectly drill all the holes in the boom. See 
Figure I. Getting this right is very important 
because it affects the accuracy as well as the 
appearance of the antenna. The boom re¬ 
quires 72-1/4 inches center-to-center from 
the reflector element to director number 3. 
Therefore, I had to purchase two booms be¬ 
cause they only came in 72-inch lengths. See 
Table 3. 

At the same store. I purchased a 1-inch di¬ 
ameter wooden dowel. A 3-inch long section 
of the dowel was wrapped with one layer of 
aluminum foil, and forced 1-1/2 inches in- 







will be the 180 degree point. After center- 
punching them, you can drill the holes. Using 
a 3/8-inch drill bit on the hand drill, I drilled 
each element from both sides of the diameter 
towards the center of the boom. 

Next, I drilled the 1/16-inch holes at 90 
degrees to the large holes for the #10 metal 
screws. These holes are for securing the ele¬ 
ments once they have been installed. I locat¬ 
ed the proper 90 degree point with the same 
paper technique as before. 

Now you can locate the U-bolt holes and 
use the same technique with the paper to cen¬ 
ter the 1/4-inch clearance holes. Drill from 
opposite sides again to get the holes straight. 

Assemble the elements by cutting them to 
the correct length, as listed in the design pa¬ 
rameters. I found it was easier to center the 
elements during installation by first measur¬ 
ing each element and marking the center 
point, then second, measuring from the cen¬ 
ter point in either direction 5/8 of an inch, 
and third, scribing a circle around the diame¬ 
ter of the element. Then you can push the el¬ 
ements into the 3/8-inch diameter holes, as 
shown in Figure 1, until the scribed circle is 
flush with the boom. 

If enough care has been taken drilling the 
holes, you may be able to drive the elements 
in and not have to use the #10 screws to hold 
them in place. If the fit is sloppy, use the 
screws and tighten them until they touch the 
elements. (Flatten the screws on the lip with 
a file before insertion—this makes them fit 
against the elements a little belter than a 


side the 1-1/4-inch outside diameter alu¬ 
minum tubing. This allows an extension to be 
made to the boom. I added a 4-inch piece, 
making the total length 76-1/4 inches. Two 
holes were then drilled through the metal and 
the wood for the two #4-40 x 1-1/2-inch 
screws. (Aluminum pipe in longer lengths is 
available at some stores.) 

A bench vice was used to hold the boom in 
a fixed horizontal position. I used a plumb 
line to find the top point on both ends of the 
boom. Then I scribed a line running the 
length of the boom. Along this line I mea¬ 
sured out the element spacing, and center- 
punched each one. Before punching, howev¬ 
er, I double-checked each element spacing 
for an accuracy of as close to 1/16 of an inch 
as possible. 

At each element measurement, I scribed a 
line around the boom diameter. If you use a 
drill press to make the holes, all this will be 
unnecessary. 1 used an electric hand drill, so 1 
wanted to find the bottom hole as accurately 
as possible, and drill from both sides, rather 
than taking a chance on holding the hand drill 
straight. 

To accomplish this. I cut a strip of paper 
and wrapped it around the diameter. With this 
strip of paper marked properly, I could accu¬ 
rately find each 180 degree point for every 
element measurement. 

After marking the paper strip for one boom 
diameter, you just lay it out flat and measure 
and mark the halfway point. Then wrap it 
around the diameter, and the halfway mark 
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Table 1. Center Design Yagi on 146 MHz 


Gain: 

Bandwidth for 1.5 lo 
1 VSWR: 

Beamwidth E-plane 
Beamwidth H-plane 
Front-lo-Back Ratio: 
Sidelobes: 

Length 

Weight 


14dBi 

3 MHz 
37 degrees 
42 degrees 
Greater than 20 dB 
Greater than 15 dB down 
76-1/4 inches 
Less than 2 pounds 


sharp point.) Double-check the fit by pulling 
and pushing on the elements. Tighten as nec¬ 
essary, but do not over-tighten, as this will 
distort the element and could tear the thin skin 
of the boom. 


Gamma Construction 

Fabricate the gamma parts as shown in Fig¬ 
ure 2. The gamma is simple and very effec¬ 
tive. The length of coax provides the series 
capacitance, and the slider provides the induc¬ 
tive adjustment. The combination provides the 
resistive component. Cut a 10-1/2-inch length 
of RG-8, RG-9. RG-213. or RG-14 cable. All 
will work because they naturally have a ca¬ 
pacitance of about 29 pF per foot. 

Trim two 1/2-inch segments at one end as 
shown in Figure 2, one all the way down to 
the center conductor, and the other through 
the outer insulation and braid. Cut the outer 
insulation only from a 2-inch section that will 
be in contact with the gamma slider. The total 
braid left on the coax piece should be 9-1/2 
inches for about 23 pF series capacitance. 



the SO-239 connector. Align the bracket on 
the boom at 45 degrees from the elements, 
and drill the mounting holes for the #10 metal 
screws. Solder the coax piece to the connector 
and mount the remainder of components. 

Final Adjustments 

Fabricating the antenna to the dimensions 
specified, and holding the tolerance to 1/16 of 
an inch, should get you very close to the de¬ 
sign parameters. I moved the gamma slider in 
about 1/4 of an inch, and that is the only ad¬ 
justment I had to make on the first try. 

For the VSWR adjustments, I mounted the 
yagi on a 10-foot section of TV mast and 
leaned it against a 4-foot chain link fence. 
This allowed me to make changes easily. 1 
then mounted the yagi on an existing TV mast 
and measured the VSWR again. One adjust¬ 
ment of about 1/8 inch was all I needed, and 1 
was close enough on the second try. 


Table 3. Materials List for the 
2 Meter Yagi 

2 booms 1-1/4" dia., 76" long, 0.05" wall thickness 

3 elements 3/8“ dia., 6-foot long 

solid or thin wall 

1 piece scrap 3" X 4", 1/16" thick 


1 think the yagi is an easy antenna to build. 
1 have built at least 10 antennas for different 
frequencies, plus all the models during the de¬ 
sign phase in the antenna lab. 

The total cost for the antenna, including the 
connector, U-bolt, and all hardware, is less 
than $30. If you also buy a 20-foot mast, a 
roof support bracket, and 50 feet of coax with 
two connectors, the cost is still less than $70. 
You can buy the necessary materials, hard¬ 
ware, and connectors at most hardware stores 
and Radio Shack. 

Less expensive methods for mounting 
the antenna are available. One economical 
approach is to use two chain link fence rails 
as masting, and a roof bracket. The rails are 
10 feet long, interlock with each other, and 
are about $6.00 each. The roof bracket can 
be installed to hold the rails at the roof lev¬ 
el. On most houses there will still be ade¬ 
quate antenna space on the mast above roof 
level. 

The yagi described here will work well if 
fabricated to the specified guidelines. Many 
variations can be applied, and the results 
would be just as good or better. Don’t hesitate 
to experiment! H 



ORDERS & PRICE CHECKS LOCAL INFORMATION 


800 - 729-4373 812 - 422-0231 

NATIONWIDE & CANADA FAX 812-422-4253 


34 73 Amateur Radio Today September, 1992 


CRCLE131 ON READER SERVICE CARD 















Number 10 on your Feedback card 


Common Audio 
and Speaker Bus 

Control noise pollution chaos. 

by Hugh Wells W6WTU 



Figure I. High impedance audio hits for connecting many receivers 
to a single amplifier. 


I f your ham shack is like mine, you 
have accumulated a number of re¬ 
ceivers to monitor all of the frequencies 
and local activities you’re interested in. 
This can cause a couple of problems, be¬ 
ginning with noise pollution. Also, after 
becoming addicted to listening to these 
frequencies, you want to be able to mon¬ 
itor them when you’re in a different part 
of the house. I’ve solved both problems 
by installing a common audio bus 
around the shack and remote speakers 
throughout the house. 

With each receiver blaring away, it 
was next to impossible to hold a conver¬ 
sation with .someone, either in person or 
on the air, without turning down the vol¬ 
ume control on each receiver. I wanted 
to have a common volume control for all 
of them, and an audio bus system as 
shown in Figure 1 was the solution to 
this problem. 

Later, I wanted to monitor the re¬ 
ceivers, using remote speakers at several 
locations in the house. Each remote 
speaker needed an independent volume 
control that wouldn’t affect the bus vol¬ 
ume. Figure 2 shows my solution for 
this. Although I’ve used both circuits in 
my audio bus system, the two could be 
combined into one system by using the 
circuit shown in Figure 2. One speaker 
and its volume control could be placed 
in the shack, and the remote speakers 
placed at convenient locations in the 
house. 

In my application, the solution to the 
common bus system required two inde¬ 
pendent bus impedance values. Also, 
one receiver and the remote amplifier 
had to be powered up and down by re¬ 
mote control along with the receiver’s 
audio being distributed by the bus. 

Common Audio Bus 
The common audio bus (Figure 1) 
from all of the receivers had to be high 
impedance in order to isolate, to a de¬ 
gree, each receiver’s output from the 
bus. Without isolation, bus audio would 
be driven back into each receiver’s out- 
36 73 Amateur Radio Today September, 1992 


put circuit. Assum¬ 
ing a common au¬ 
dio bus of any rela¬ 
tively high imped¬ 
ance. each receiver 
would inject 
small audio signal 
voltage into the 
bus. Current/power 
into the bus was of 
little concern, and 
I preferred to keep 
it at a low value. 

Because the output 
from each receiver 
was taken from 
the 8 ohm head¬ 
phone/speaker 
jack, a nearly 
correct load im¬ 
pedance was need¬ 
ed for each receiver to maintain perfor¬ 
mance. 1 found that a 10-ohm, 1/2-watt 
carbon resistor worked well as a load 
since it was not necessary to develop 
very much audio power in order to drive 
the bus. 

I used a high input impedance am¬ 
plifier to receive the bus audio voltage 
and provide speaker audio for the 
shack. The amplifier was capable of 
producing about 
four waits of audio 
power, which was 
more than ade¬ 
quate. I’ve not 
specified here any 
particular amplifier 
circuit for use with 
the bus as almost 
any tubed or solid- 
state amplifier 
would work in the 
system. However, I 
have a preference 
for the LM383 IC, 
which is capable of 
providing up to 8 
watts of audio. 

Some attention 
was required in 


matching the bus-to-amplificr 
impedance. I found it desirable to use a 
coupling transformer between the ampli¬ 
fier and the bus to provide DC isolation, 
as a hum problem developed through a 
ground loop between one receiver and 
the amplifier. The hum problem was 
easily solved by installing a 600/600- 
ohm line transformer at the input of the 
amplifier. It could just as easily have 
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Figure 2. Low impedance audio bus for driving passive remote 


speakers. 






been installed at the output of the receiv¬ 
er. Further, the bus system is unshielded, 
unbalanced and works well as long as 
noise doesn’t develop through ground 
loops, etc. The bus was made using #24 
(paired) speaker wire strung along the 
shelves in the shack with terminal blocks 
attached periodically to accept receiver 
output. 

I also tried an 8/500-ohm transistor ra¬ 
dio output transformer for matching the 
bus to the amplifier input. It worked well, 
but the voltage step-up ratio required 
more amplifier input attenuation than I 
wanted for my application. 

As an aside, I did notice some frequen¬ 
cy response changes, though, while ex¬ 
perimenting with different transformer 
input impedance values. Specifically, 
when using a 4/IOk-ohm impedance ratio 
followed by a resistor attenuator to re¬ 
duce the signal voltage, I ob.served a loss 
of low frequencies. It was necessary to 
bypass the attenuator with a capacitor to 
regain some low frequency response. Of 
course, the attenuation ratio changed, too. 
The use of a 1:1 ratio transformer solved 
the response and signal voltage problems. 

Once the audio bus was operating to 
my satisfaction, I soon wanted to extend 
the system into the house for remote 
monitoring. Rather than modifying the 
first system, 1 developed a low 
impedance bus for remote speakers, as 
indicated in Figure 2. I wanted a single 
amplifier to drive all of the remote speak¬ 
ers rather than having an amplifier in¬ 
stalled at each speaker, which would 
have required an added power bus. 
Again, a 4-watt amplifier was trans¬ 
former-coupled to the high impedance 
audio bus and the output of the amplifier 
wired to the remote speakers. Each re¬ 
mote speaker consisted of a 2-inch/16- 
ohm transistor radio speaker mounted in¬ 
to a box, along with a 20-50-ohm pot 
used as a volume control. The actual pot 
resistance value was not found to be criti¬ 
cal and values from 15 to 150 ohms 
worked well. Note that the pot wiper was 
connected to the speaker, not the bus. 
The object was to vary the audio power 
in the speaker without affecting the audio 
level on the bus. Rarely was it necessary 
to use more than about 250 mW at a re¬ 


mote speaker, therefore the pot usually 
stayed below the midpoint. 

Frequency response and intermodula¬ 
tion distortion on the audio bus was not a 
problem. It seems that most amplifiers 
have a fairly linear sine wave response in 
the audio spectrum, preventing notice¬ 
able mixing products from being created 
when several audio signals are simulta¬ 
neously present. 

VU Meter 

When setting the audio level at each 
receiver, I found it convenient to have a 
meter (VU-style) connected to the bus to 
observe the average signal level from 
each receiver. (See Figure 3.) I connected 
the meter circuit to the output of the 
“main" amplifier, adjusted the output of 
one receiver to a comfortable level and 
adjusted pot R6 to provide a mid-scale 
pointer swing. The output level of each 
receiver was adjusted to provide the 
same amount of pointer swing. Because 
the meter worked so well, it remains con¬ 
nected to my system to provide a contin¬ 


uous VU-style indication for received 
signals. 

The VU-style meter obtains its power 
directly from the audio output of the 
“main” amplifier. To obtain sufficient 
voltage to swing the meter, I used a step- 
up transformer and rectified the output to 
provide DC. Because of pointer ballis¬ 
tics, a 10 pF capacitor was used to pro¬ 
vide a long time constant to dampen the 
otherwise rapid pointer movement. I at¬ 
tached a series-connected diode and re¬ 
sistor across the meter to create a square- 
law non-linear pointer movement. The 
purpose was to reduce the pointer veloci¬ 
ty as it approached the upper mechanical 
pointer stop, but yet provide an adequate 
swing below mid-scale. In theory, as the 
voltage across the meter rises to 0.7 
volts, the 330-ohm resistor is shunted 
across the meter coil, reducing the meter 
sensitivity and slowing upward pointer 
movement. Almost any meter having a 
sensitivity from 50 pA to 200 pA works 
well in the circuit. A 0-1 mA could also 
be used, but cir-cuit values would have to 
be adjusted to accommodate the higher 
meter current value. 

Since installing the common audio bus 
in my shack. I’ve been able to free up 
several independent speaker enclosures 
for use elsewhere in addition to combin¬ 
ing the audio output of several receivers 
into a common speaker. I’ve also met my 
objective of having a single volume con¬ 
trol for all of the sounds emanating from 
the receivers. If your shack needs some 
audio organization, consider trying a 
common audio bus system. Q 




Parts List 


C1 

10 uF 25V electrolytic cap 

Radio Shack 

272-1013,1025 

D1.4 

1N4148or1N914diode 

Radio Shack 

276-1122 

D5 

1N4001-1N4004 diode 

Radio Shack 

276-1101, 1102, 1103 

R1 

10 ohm 1/2 watt 



R2 

100 ohm 1/2 watt 



R3 

25-50 ohm pot 

Radio Shack 

271-265 



All Electronics 

#POTS-50 

R4 

15 ohm 1/2 watt 



R5 

220 ohm 1/2 watt 



R6 

50k ohm pot 

Radio Shack 

271-1716 



All Electronics 

LTP-50K 

R7 

330 ohm 1/2 watt 



T1,2 

1:1 turns ratio transformer 

Radio Shack 

273-1374 



All Electronics 

600/600 ohm #TCTXS 




600/600 ohm #TCTX-1 




300/300 ohm #CPTX-2 

T3 

8/1 k ohm audio output trans 

Radio Shack 

273-1380 

M1 

Any 50-200 pA panel meter 



Reference: All Electronics Corp., RO. Box 567, Van Nuys CA 91408. 

(Minimum order is S10.) Phone: (800) 826-5432. 
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73 Review 


by Gordon West WB6NOA 

The MAX System 
5-Element Quad 

Easy to assemble and very portable. 


Cellular Security Group 
4 Gerring Road 
Gloucester MA 01930 
Telephone: (508) 281-8892; 

(800) 487-7539 
Price: $59.95, plus $4 S & H 



Photo A. The Cellular Security Group’s 5-element quad comes complete with a PVC mast. 


S ome unique and interesting antennas 
are available from the Cellular Security 
Group. Now, I realize that this name may 
seem a little strange for a company that 
builds antennas, but their PVC-based an¬ 
tennas are distinctly unique. I have their lit¬ 
tle telescopic PVC ground plane, and it 
works super for class demonstrations and 
portable work. With all the little ground 
plane elements pushed in you can get up 
as high as 450 MHz. Fully extended, you 
are down around 130 MHz. I can't think of 
anyone else with a collapsible VHF/UHF 
ground plane! 

Quad antennas for 2 meters VHF have 
the distinct advantage of portability and 
quick assembly. The 5-element quad from 
this manufacturer uses sturdy white PVC 
tubing pre-drilled for the boom and the 
Fiberglas spreaders, and an extra PVC 
tube for a push-on attachment to support 
the boom. 

Assembly 

The 2 meter quad is great for newcomers 
because everything is pre-assembled. The 
stranded copper wire elements are clearly 
marked for the three directors: one driven, 
and one reflector placement. The wire has 
soldered-on spreader caps that simply pop 
on to each spreader assembly. The wire el¬ 
ement is one total wavelength long, with 
each side a quarter wavelength. Directors 
are about five percent smaller than the driv¬ 
en element, and the reflector is approxi¬ 
mately five percent larger. 

The quad takes about five minutes to as¬ 
semble. The spreader simply pushes into 
the holes on the boom. Red-tip spreaders 
are for the reflector, blue for the director, 
and black for the driven elements. Cellular 
Security Group's new improved version of 
their original 5-element quad also features 
cotter pins for the exact placement of each 
Fiberglas rod. The rods behave just like 
Fiberglas should, and are quite flexible. 

As you attach the copper caps with the 
wire element pre-soldered on, there is gen¬ 
tle pressure that bows the elements either 
forward or backward. It makes no difference 
which way you bow the elements—just 
make sure that each set of spreaders is 
bowed in the same direction. 


The driven element features a matching 
network which is mounted on the horizontal 
wire element for long-range, 2 meter, SSB 
horizontal polarization, or on the vertical 
side for 2 meter repeater communications. 
And for fox hunting, you can quickly add in 
attenuation when you get close to the hid¬ 
den transmitter by simply going from one 



Photo B. The sturdy PVC design keeps the 
boom from sagging. Be sure to bow. all of the 
spreaders in the same direction. 


polarization to the other by swinging the 
quad on its side. 

Performance 

Once the quad was assembled we 
looked at its resonant bandwidth on the 
handy MFJ SWR analyzer. We backed up 
our findings with a Bird Model 43 wattmeter. 
With the antenna held safely above our 
heads, the SWR was a perfect 1:1.1 at 145 
MHz, and at band edges 1:1.4 to 1. This 
makes it plenty broadband for use just out¬ 
side the 2 meter ham band by Coast Guard 
auxiliarists. Civil Air Patrol operators, and 
MARS operation. 

When we elevated the antenna to rooftop 
level of a single story house, the SWR mini¬ 
mum shifted down slightly 1 MHz. We were 
still well below 1:1.4 to 1 at the top of the 
band. 

Since this lightweight portable quad 
makes a handy transmitter-hunting anten¬ 
na, we were curious to examine what effect 
hand-holding the boom might have on the 
directivity of incoming signals, as well as on 
the overall performance of the antenna. As 
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Photo C. The copper end caps at the corners of each quad loop slide over the ends of the 
spreader arms allowing you to quickly and accurately assemble the quad. 


caps keep everything in place, and a couple 
of extra pounds in your backpack Is next to 
nothing on a local hiking trip. You supply 
your own coaxial cable harness, and we 
recommend RG8X so as not to distort the 
wire element attached to the matching net¬ 
work. If you're going to leave this unit out in 
the open air for some time you would want 
to seal up the PL259 connection with Coax 
Seal'™ available from Universal Radio, 
Reynoldsburg. Ohio. 

I did work some fantastic DX on this little 
antenna during the June VHF/UHF contest. 
An SSB station 400 miles away down in 
Mexico was able to hear our tropo signals 
just about as well as nearby operators run¬ 
ning long boom yagis with plenty more gain. 
This proves the point that once a 2 meter 
path Is open, a good directional antenna 
may really pick up signal strengths at both 
ends of the circuit. 

The MAX System Quad will give you a 
terrific-performing setup for under S60. Best 
of all, everything is color-coded. So, even if 
you immediately lose the instructions, it 
would be tough to put this thing together 
wrong. And since the spreaders are made 
of Fiberglas-like materials, there’s not that 
age-old problem of pulling down on the wire 
elements and having a wood dowel sud¬ 
denly snapping in half. The element end 
caps are also smoothed out for safety pro¬ 
tection, so with a little care this antenna 
should be safe around everyone on a 



1(M0 6 14/0.7 

130 20 14/0.7 
130 19 
130 16 14/0.7 
130 15 -h 
220 40 14/0.7 
250 40 -/- 

220 36 14/0.7 
250 36 -/- 

220 32 14/07 
250 32 


Photo D. Close-up of the feedpoint assembly 


long as you keep your fingers off of the an¬ 
tenna wires you can’t tell the difference. 
However, we would never suggest holding 
the antenna by the boom when transmit¬ 
ting—even with flea-powered hand-held 
transceivers. Rather, use the supplied verti¬ 
cal PVC mast, and you will be assured of 
low SWR and a good clean forward lobe. It 
is advertised as an ii dB forward gain an¬ 
tenna, probably ii dBi. This is a pretty 
healthy figure for a boom length of only 5 
feet, so I would simply go on record in say¬ 
ing that the quad is very directional, with 
very noticeable signal attenuation off the 
sides and off the back. Its front-to-back ratio 
is listed as 25 dB, but again, the testing we 
were doing was only with observed incom¬ 
ing and outgoing signal strengths. 

Because the unit is so lightweight, 
it's ideal to take along on a VHF 2 meter 
mountaintop expedition. You can pack the 
spreaders and the wire elements inside the 
PVC tubes for safekeeping. Some little end 


All am^fiers (non-rpti) are linear, ali-nxide with fuly 
automatic T/R switching and PTT capaMity. The receive 
[Teamps use GaAs FET devices rated at 5 dB NF with -FIS 
dBm 3rd order IP. LPA Standard and HPA amps are 
intermittent duty design suitable for base and mobile operation 
Repeater amps are continuous duty, class C. 

Ampllflar capikilitlas; High-power, narrow or wideband; 
100-200 MHz, 225-400 MHz, 1-2 GHz, Military (28\/), 
Commercial, etc. - consult factory. A complete line of Rx 
-ailable 


nd everyone on a 
mountaintop expedition. For added safety 
at moderate power use you could even coat 
the bare-stranded wires with a non-conduc- 
tive, flexible compound available at most 
hardware stores. 

And while assembling this little antenna 
in less than two minutes isn't much of a 
chore, it is sort of a kick to let the kids put it 
together, and to communicate from an an¬ 
tenna akin to a home-brew array. Q 


I RX Preamplifiers 


144 MHz 1420B 
144 MHz 1420N 
220 MHz 2220B 
220 MHz 2220N 
440 MHz 4420B 
440 MHz 4420N 
1.2 GHz 1020B 
1.2 GHz 1020N 


TEnSTEHS TEL 1310) 47^8S9I 
rA8B2S84S FM (310)473-4038 
In AwIk U 9002S 
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B ■ Number 12 on 1 

New PRODUCTS 


Compiled by Hope Currier 



NYE ENGINEERING 


Nye Engineering has an¬ 
nounced a new and unique digitai 
fieid strength meter for amateur 
and commercial use. The FS73 
“Signal Cube" is a heavy duty 
model, 2,5* square and 2" deep, 
with a splash-proof cast alu¬ 
minum case and has a large 3- 
1/2 digit LCD display indicating 
RF amplitude. It is broadband 
(0.1 to 450 MHz) and can be 
used for absolute or relative read¬ 
ings. A calibration chart on the 
back of the unit can be used to 
determine actual volts per meter, 
up to 150 MHz. The unit uses a 
standard 9V transistor battery 


and will operate for two months if 
the battery switch is left on (a low 
battery message shows on the 
display). 

The FS73 Signal Cube has 
many uses, including checking 
radiation patterns of antennas 
at relatively great distances, and 
checking RF levels and detecting 
sources. It is priced at $159. For 
more information, contact Nye 
Engineering Co., Inc., 4020 Galt 
Ocean Dr, #606, Fort Lauderdale 
FL 33303; (305) 566-8560, Fax: 
(305) 537-4711. Or circle Reader 
Service No. 201. 



CONNECT SYSTEMS 


The new Model CD-I from 
Connect Systems Inc. decodes 
and displays 104 DCS codes, 50 
CTCSS codes and all 16 DTMF 
digits. The CD-I is intended to be 
used with service monitors to pro¬ 
vide important additional capabili¬ 
ties. However, it can also be con¬ 
nected to any receiver or scanner 
to check radios or to monitor 
shared repeaters and display the 
current user's DCS/CTCSS code. 
The CD-I also displays DTMF 


codes such as AM, access 
codes, phone numbers, etc. 
DTMF sequences are auto¬ 
matically replayed just in case 
you missed it in real time or the 
sequence was too fast to ob¬ 
serve. 

For prices and more informa¬ 
tion, contact Connect Systems 
Inc., 2064 Eastman Ave., Suite 
113, Ventura CA 93003; (805) 
642-7184, Fax: (805) 642-7271. 
Or circle Reader Service No. 205. 
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RABUN LABS 


Rabun Labs, Inc. has an¬ 
nounced a new product line that 
is a revolutionary new concept in 
electrical and electronic equip¬ 
ment protection technology. The 
Incipient Lightening Detection 
and Protection System (ILD/P 
Series) detects the presence of 
lightning when a storm is typically 
5 to 10 miles away and protects 
equipment by automatically dis¬ 
connecting power sources, tele¬ 
phone lines and coax cables. The 
system automatically restores all 


power and other connections af¬ 
ter the storm is out of the area. 
Various models are available for 
amateur radio and two-way com¬ 
munications equipment, satellite 
receiving systems, computer and 
data processing equipment, well 
pump motors and air conditioning 
compressors. 

For prices and more informa¬ 
tion, contact Rabun Labs, Inc., 
P O. Box 790, Clayton GA 30525; 
(800) 788-1824. Or circle Reader 
Service No. 202. 



JAPAN RADIO 


Japan Radio Company. Ltd. has 
announced their newest product, 
the JRL-2000F HF linear amplifier, 
the world's first MOSFET linear am¬ 
plifier for the ham radio market. 
JRC has developed several MOS¬ 
FET transmitters for commercial HF 
applications up to 10 kW, all using 
the same single-ended push-pull 
circuit design found in the JRL- 
2000F. The JRL-2000F's 48-MOS- 
FET power amplifier offers lower 
IMD and harmonic distortion than 
convention bipolar-type transistor 
amplifiers, a higher output power 
margin, higher efficiency, greater fi¬ 
nal device durability, and better lin¬ 
earity across wide frequency 
ranges. It features a built-in auto¬ 
matic antenna tuner and four anten¬ 


na output connectors. Any exciter 
can be used; the unit senses the in¬ 
put RF and automatically tunes the 
amp to the operating frequency. 
The internal CPU stores band, 
tuner and antenna settings to one 
of 1,820 memory channels for fast 
recall. A built-in switching power 
supply utilizes a unique power fac¬ 
tor correction (CFC) circuit to im¬ 
prove efficiency and reduce power 
consumption. 

The suggested retail price for this 
amplifier is $4,899. For more infor¬ 
mation, contact Japan Radio Co., 
Ltd., 430 Park Avenue, New York 
NY 10022; (212) 355-1180, Fax: 
(212) 319.-5227. Or circle Reader 
Service No. 204. 


ANTENNAS WEST 


The Pico-J from Antennas West 
is a sleek, tough end-fed half-wave 
antenna ready to hang anywhere. It 
can be attached to wlrxlow glass or 
curtain rods, or suspended in an 
apartment closet, in a patio door¬ 
way. in a motel window, or from a 
light fixture. When not in use it rolls 
up and fits into a 4 oz. pocket-sized 
holder. 

The Pico-J doesn't need radials 
for broadband low-angle omidirec- 


tional half-wave gain. It improves 
received signals, stretches simplex 
range, reaches far-away repeaters, 
and saves your pack. Priced at 
$19.95 ppd., it comes ready for 
work with 72" isolated coaxial feed¬ 
line and a gold pin BNC. For more 
information, contact Antennas 
West, 1500 N. 150 W., Provo UT 
84604; (801) 375-4664, (800) 926- 
7373, Fax: (801) 373-8425. Or cir¬ 
cle Reader Service No. 203. 










New PRODUCTS 


CONTACT EAST 

like trim and a detachable shoul- 


The 68-piece Workstation 
Specialist Kit from Contact East 
is designed for specialists ser¬ 
vicing PCs. file servers, work¬ 
stations and I/O devices. It 
contains commonly needed 
tools plus special tamper-proof 
fastener tools needed to access 
computers and monitors. Includ¬ 
ed are testers for duplex power 
outlets and telephone jacks 
and extractors. Three case styles 
are available; Model 68-TCD2 
with a single compartment, brown 
Cordura case; Model 68-CDS2 
with two compartments (one 
for documents), in a khaki Cor¬ 
dura Plus case with leather- 


der strap: and Model 68-CDS3, 
100% ESD-safe. with static- 
conductive foam, grounded 
through a common point ground¬ 
ing snap, made of specially 
treated static-dissipative gray 
Cordura Plus fabric, with a 5-foot 
ground cord and 5-foot coiled 
cord and adjustable wrist strap. 
All cases have three outside 
pockets. 

Prices range from $235 to 
$323. For more information, con¬ 
tact Contact East, 335 Willow 
Street, N. Andover MA 01845; 
(508) 682-2000. Or circle Reader 
Service No. 206. 


ELECTRON PROCESSING 


Electron Processing has intro¬ 
duced a simple means to put a 
linked repeater or bi-directional 
link on the air quickly and with¬ 
out excessive expense. Ease 
of use and low cost make the 
BRI-2-DUAL and BRI-2-RB Ideal 
for HT range extension, mobile/ 
portable repeaters or dual fre¬ 
quency linking operation. The 
BRI-2-DUAL provides a bi-direc¬ 
tional link configuration when con¬ 
nected to two transceivers. In this 
configuration, all signals received 
by one radio are transmitted on 
the other and vice versa. The 
BRI-2-RB is configured to provide 
a standard dupiex repeater opera¬ 
tion with connection to another 
transceiver in “remote base” type 
operation. The repeater is then 
iinked to whatever repeater or fre¬ 
quency the second transceiver is 
tuned to. 


No internal modification of your 
equipment is needed as it con¬ 
nects to the external speaker out¬ 
put of your receivers and the 
mike jack of your transmitters. All 
the basic necessities of repeater 
or relay operation are provided. 
Audio Isolation and PTT transmit¬ 
ter keying using a VOX circuit 
makes connection to your equip¬ 
ment simple—^just wire your mi¬ 
crophone plug! A five-second 
“hang” time and a three-minute 
“tlmeouf timer are both provided 
(and can be disabled). Both units 
are powered by 12 VDC. 

The BRI-2-DUAL and the BRI- 
2-RB each sell for $85. plus a $5 
shipping/handling charge. For 
more information, contact Elec¬ 
tron Processing, Inc., P.O. Box 
68, Cedar Ml 49621; (616) 228- 
7020. 




BAYLIN PUBLICATIONS 


Baylin Publications has an¬ 
nounced a new book, Wireless 
Cable and SMATV. This 400- 
page, 8-1/2” X 11” publication ex¬ 
pands upon an earlier work. 
Satellite, Off-Air and SMATV and 
includes a completely new 170- 
page section on wireless 
cable/MMDS systems, as well as 
a chapter on private cable securi¬ 
ty systems. It has over 200 pho¬ 


tos and illustrations that support 
the goal of allowing even a non¬ 
technical person to develop a 
comprehensive understanding of 
wireless cable and SMATV. 

Wireless Cable and SMATV Is 
priced at $50, plus $4 shipping 
and handling. Contact Baylin 
Publications, 1905 Mariposa, 
Bouider CO 80302. Or circle 
Reader Service No. 207. 
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Number 13 on your Feedback card 


ATV Transmitter, Part II 

Get on ATV easily, and quickly. 

by Rudolf F. Graf KA2CWL and William Sheets K2MQJ 



Photo. The I-watt ATV transmitter. 


[Lmsi month we looked at the theory of oper¬ 
ation and the circuitry involved to build a 
compact I-watt ATV transmitter for the 
70cm band that operates with a 9-volt sup¬ 
ply. In this final segment, we'II show you 
how to complete the assembly and test the 
circuit. Keep in mind that you will need the 
appropriate amateur license to operate ATV 
on 70cm (Technician or higher) and you 
must stay within the amateur band frequency 
limits.-^d.j 

R emember thal this transmitter is basical¬ 
ly an AM transmitter with very wide 
modulator frequency response. Construction 
of the transmitter board should pose no spe¬ 
cial problems as long as you take care to du¬ 
plicate the prototype as closely as possible. 

Assembly Hints 

Some precautions to take are: 

1. Use only GIO 0.062" thick epoxy 
Fibcrglas board material. Other materials 
and thicknesses could be used, but may re¬ 
sult in different tuning conditions and stray 
capacitances. However, do not use paper- 
base phenolic material—it is too lossy at the 
high frequencies present in this transmitter. 

2. Q12 must be heat-sinked. A possible 3- 
watt dissipation makes some form of heat- 
sinking mandatory. The method shown in 
Figure 7 has proved adequate if at least one- 
ounce copper is used. If possible, use 0.040 
copper or brass, but this is not absolutely 
necessary. Q7 is adequately heat-sinked, if 
the metal case is soldered to the PC board 
ground plane, for a normal transmit-receivc 
duty cycle (one minute on, one minute off). 
For continuous operation use a clip-on heat 
sink that encircles the can of Q7 (use the 
type that has spring fingers) and, if possible, 
add a few fins to this, or bolt this clip-on 
heat sink to a larger piece of aluminum or 
copper (preferred), or even the mounting 
case, if possible. 

3. Solder as many component leads as 
possible, on top of the board, that pass 
through the ground plane to both the top and 
the bottom of the board. In particular, the 
ground lugs on all trimmer capacitors should 
be soldered on both sides. The same is true 
for most of the resistors that have one side 
connected to ground. The idea is to ground 
as much of the ground plane (shield top 
side) to the ground foil on the component 
side, in as many places as possible. This is 
especially important around Q4 through Q7. 
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4. Use chip capacitors where specified. 
Do not substitute ordinary leaded capacitors. 
Use only those components specified, no 
substitutions. 

5. Keep all components as close to the PC 
board as possible, and the leads as short as 
possible. 

6. Take care to make coils as accurately as 
possible. While some error can be tolerated, 
accurate work will make tune-up easier and 
assure duplication of results. Expect that 
some coils (LI, L2, L3, L14) may require 
addition or subtraction of a turn. 

Construction is started by first installing 
all resistors and then DI and D3. (Do not 
forget ferrite beads on R15, R17. R19, and 
R21.) Next, install all disc ceramics 0.01 ^F 
and 470 pF. The NPO capacitors arc in¬ 
stalled next. After the NPO capacitors are 
installed, install potentiometers R22, R32, 
and R33. Solder the grounded sides of R22 
and R33 to both sides of the PC board. 

Next, install all the trimmer capacitors. 
Note that C18 and C40 are different from 
the rest. Solder ground tabs of all the trim¬ 
mers to both the top and the bottom of the 
PC board. Next, install Q1 through Q5 and 
Q8 through Qll. Do not install Q6, Q7 or 
Q12 yet. Now, wind and install LI through 
L9, and LI4. Last, install chip capacitors 
C22, C24, C44, and C20 and make sure to 
omit C22. 

Check all of the PC board for shorts, sol¬ 
der bridges, and trim away any excess foil 
with a sharp knife (X-acto™ type or equal). 
Make sure any excess foil on the top side 


isn’t touching any component leads not in¬ 
tended to be grounded. Slight misregistration 
of the top foil may cause this. Simply trim 
excess foil away with an X-acto knife. Note 
that Q6 and Q7 and associated circuitry is 
best installed after the remainder of the 
board is completed and tested. Now install 
Q12 and heat-sink per Figure 7 and also Fig¬ 
ure 3. Note that the heat sink also serves as 
an RF shield for the Q6 and Q7 power am¬ 
plifier. Be sure to solder the heat sink to the 
top foil side (ground plane), on each side of 
the heat sink where it butts against the PC 
board. Note thal Q12’s case should be insu¬ 
lated from the heal sink. Use a TO-220 insu¬ 
lator (cut to size) or a scrap of mica, mylar, 
polyethylene, or teflon tape (used in plumb¬ 
ing work). You arc now ready to test the 
main part of the board. Q6, Q7 and associat¬ 
ed components will be installed after testing 
the rest of the PC board. 

After checking for shorts and opens and 
solder bridges, measure the DC resistance 
between B+ and ground. It should measure 
greater than 100 ohms. If it’s lower, check 
for the cause before proceeding further. 

Next, install the slugs in LI, L2, and L3 if 
you have not already done so. The slugs 
should be initially set fully inside the coils. 
Set R22, R32 and R33 about halfway be¬ 
tween extremes of rotation. Set C40 halfway 
meshed (sec Figure 3). Set all other trimmers 
to half mesh. Final settings will depend on 
operating frequency, coil construction tech¬ 
nique, and application. (Refer to Figure 3 for 
location.) 









Figure I. Schematic diagram of the ATV transmitter. 


Final Test 

Next, apply +9 volts to the B+ line after connect¬ 
ing the negative supply lead to the ground plane of 
the PC board. Immediately observe the power sup¬ 
ply current. If it’s over about 150 mA there may be 
a problem. If anything smokes or gets hot. immedi¬ 
ately remove the power and find the problem before 
proceeding. 

If all seems OK, connect a VOM (analog meters 
are easier to use for this test, but a DVM is OK) 
across R3 and then R7. You should read about 2 
volts DC (1.5 to 3VDC is OK). Next, connect the 
VOM to Q3’s emitter. You will probably read I volt 
or less. Now, connect the VOM to point A (Q12’s 
emitter) and ground. Verify that adjusting R33 
through its full range can vary the voltage at point A 
between less than 3 volts to greater than 8 volts. Set 
R3 for full voltage (>8V) at point A for now. Next, 
measure the voltage at Q8’s collector. About 3 volts 
is OK. Next, measure voltage across D1 (1N757A). 
It should be between 5 and 5.2 volts DC. Signifi¬ 
cantly more or less indicates a problem in Q8. Q9, 
or associated circuitry. Check for 5 to 5.5 volts 
across D2. If it reads less than 1 volt, D2 is either 
installed backwards or is shorted. Make sure C37 
has the (+) lead connected to R27. 

If it is OK, install crystal CRl. Connect the VOM 
across R7. Apply +9 volts. Now slowly back the 
slug of LI out of the winding. You will find that the 
voltage across R7 will suddenly increase, then slow¬ 
ly decrease as the slug in LI is tuned. Adjust the 
slug for maximum voltage (2 to 4 volt.s is typical) 
and then back out the slug for about a 10% drop. 
This will ensure stable oscillation. As a check, a fre¬ 
quency counter connected to the Junction of C2 and 
C5 should indicate the crystal frequency. An unsta¬ 
ble reading indicates possible problems in that the 
crystal is not controlling the frequency. If this is the 
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Figure 2. PC board foil pattern (solder side). 











Figure 4. PC board foil pattern (component side shield layer). Solder leads on 
both side of the PC board where necessary. 



Figure 5. Parts placement of the components that need to be mounted on the sol¬ 
der side of the PC board (the opposite of the component side). 



case, try readjusting LI. If you have in¬ 
stalled more than one crystal and a switch, 
adjust for the higher frequency crystal. Next, 
connect the VOM across R12. Adjust L2 
and L3 for maximum voltage. This will be 1 
to 2 volts. If the slugs in either L2 or L3 
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have no definite peak, add or subtract a turn 
from that coil as required, after first check¬ 
ing C9. CIO, Cl I and CI2 for the correct 
value. Adjust for all crystals if applicable. A 
compromise may be needed. In this and any 
following, tuning adjustments of crystal fre¬ 
quencies are such that >5 MHz of output 
frequency spacing is required. 

If less than I.5V is obtained, check di¬ 
mensions L2 and L3 (often L2 wants to be 
one turn less than L3). Usually, L2=3-1/2T 
and L3=4-1/2T. 

If you cannot get these results, go back 
and find the problem. DO NOT PROCEED 
FURTHER. 

If everything is OK, connect the VOM 
across the junction of RI6 and C20. 
(-(-LEAD) and GND (-). Tune CIS, Cl7, and 
Cl 8 for minimum voltage (this will initially 
be around 9V and should drop below 6 volts 
or so). If this is OK, next connect the VOM 
across the RI8 positive lead to a 9V supply, 
the negative lead to JCT C23 and R18, then 
tune CI9 and C21 for maximum voltage 
drop across R18 (typically > 2V DC). Read¬ 
just CIS, Cl7, and C18 until no further drop 
is seen across RI8. Check with all crystals, 
if applicable. If the drop is small, try read¬ 
justing CIS. It may help to go back and re¬ 


peak all stages Q3 and Q4 for best results. 

Next, if all the previous tests are success¬ 
ful, you can install the components in the 
power amplifier sections of the transmitter 
PC board. First, install resistors associated 
with Q6 and Q7. Install Q6 and Q7 (watch 
the orientation and refer to Figure 3), install 
L10,L1I,L12, andL13. 

Last, install chip capacitors C26, C28, 
C29, C30, and C3L See Figure 3 for correct 
chip placement. Do not overheat the chips. 
Make sure the PC board is tinned in the ar¬ 
eas where chips are installed. The best way 
to install them is to first tack-solder one side 
of the chip capacitor. Then, solder the other 
side. Now, rcsolder the first (tack-soldered) 
side. Sec Figure 5. Do not overheat. Use a 
25-watt iron with a pointed tip. Small fine- 
point needle-nose pliers or tweezers should 
be used to manipulate the chip capacitors. 
C44 is somewhat large, but C28 and C29 are 
tiny. Finally, install C34 and a suitable 
length of small 50-ohm coax cable to J2. 
Check all joints for solder bridges. Make 
sure that the metal case of Q7 is soldered to 
the top ground plane (top side). Q7 has a re¬ 
verse pinout—the emitter is internally con¬ 
nected to the case. Install Q7 and connect 
leads to the underside of the PC board using 
as short lead lengths as possible. Q7 must be 
flush with the ground plane. Check all con¬ 
nections. and then connect the PC board to a 
50-ohm load or, ideally, a 50-ohm wattmeter 
reading 0-5 watts if you have one good at 
450 MHz. Connect the power supply and ap¬ 
ply 9V. Adjust R33 for maximum voltage (> 
8 volts) at point A (Q12’s emitter). Now 
watch the power supply current (now at 
about 100-150 mA). Adjust C25 for maxi¬ 
mum current draw, then adjust C27 for fur¬ 
ther current increase—this will go to 300- 
600 mA. 

Now, adjust C25, C27, and C33 for maxi¬ 
mum RF output from Q7 at J2. You should 
be able to get about I watt of RF out. Adjust 
R33 to bring RF output down to 0.2 to 0.3 
watt. Connect a counter between emitter 
QI2 and ground. Adjust C40 for a 4.500 
MHz frequency. (5.500 MHz for PAL use. 
Skip this step if you omitted audio circuitry.) 
Do not apply any video or audio. Verify the 
transmitter output frequency with a counter. 
Adjust LI as required. Readjust all tuning 
adjustments for optimum performance. 
Check all crystal frequencies for proper op¬ 
eration. 

Battery Operation 

This transmitter is intended to operate 
from a nominal 9V source. A maximum of 
-MOV is recommended and a minimum of 
7.5 volts. The appropriate “end point” of 
performance is about 6.5 volts, below which 
output drops very rapidly. A seven-cell 
NiCd pack of 8.4V (actually about 9.8V 
full-charge) will allow efficient utilization. 
Also, six alkaline batteries (your typical AA 
cell is good for about 1.5 ampere-hours) 
makes a good supply. Remember that, in 
general, batteries tend to lose effective “am¬ 
pere-hour” ratings at very high or very low 








Figure 7. Fashioning a heatsink for transis¬ 
tor QI2. 


discharge rates. A 100 mA-hour 9V NiCd of 
the type used in transistor radio applications 
will last 10 to 20 minutes. This is OK for 
R/C model airplanes where a short duration 
flight is contemplated. A 9V alkaline battery 
will go about one half hour. AA NiCds (six) 
will run this transmitter 45 minutes to an 
hour on a charge. Large “D" size 4Ah NiCds 
should run the transmitter eight to 12 hours. 
The choice of battery is a compromise be¬ 
tween the size and weight allowable and the 
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Figure 8 (a). A series pass transistor regula¬ 
tor circuit for use with power supplies be¬ 
tween 12 to 15 volts, (b). An alternative IC 
voltage regulator circuit. 

expected longevity expected in a particular 
application. 


Operating From a +12 VDC Source 

Often, a 12V DC source for the main 
station, such as an auto or boat battery, a 
power pack, or a 12V supply, is available. 
The 9V transmitter can be operated from 
these sources using a regulator circuit. 
Two approaches are shown. One uses a 
simple pass transistor and zener diode reg¬ 
ulator. The other uses an IC regulator cir¬ 
cuit. While the pass transistor and zener 
should prove adequate, purists will proba¬ 
bly prefer the IC regulator. Both circuits 
require the regulator element (2N3055 or 
LM317T) to be heat-sinked, since a possi¬ 
ble 5-watt dissipation could occur with a 
+15V maximum input voltage. This would 
produce a 6V drop with a 0.5A drain. Fig¬ 
ure 8 shows two such circuits that would 
be applicable. Do not use 9V “wall trans¬ 
formers;” they have poor regulation and 
may damage the transmitter or produce 
video hum at 60 to 120 Hz. 

The World ofATV 

Whether you use the ATV transmitter 
for mobile, portable or home station opera¬ 
tion, you will find it to be a stable and reli¬ 
able performer. Hopefully it will provide 
you with a glimpse into the fascinating 
world of Amateur Television. Q 
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Number 14 on your Feedback card 


73 Review 


by Ed Karsin W3BMW 

The “Super Guy” 
Tower Guy 

A simple method for tower support. 

M any of us have tried to use an earth screw 
anchor to guy our towers. It’s reasonably 
priced and simple enough to install. I attempted 
to install one but, after penetrating two feet of 
soil, 1 struck shale and became disheartened. 1 
realize that the earth screw anchor has its 
place. Unfortunately, its place and my property 
have little In common. 1 had to find an answer 
somewhere or my two beams would be spend¬ 
ing the stormy weather on the rear patio, rather 
than up on the 40-foot tower. 

An obvious alternative at this point would 
have been to dig three holes distanced from 
the tower at the appropriate 120 degree loca¬ 
tions, pour In the concrete, and Install guy wire 
holding rods. The concrete could then be cov¬ 
ered with the loosened soil and compacted for 
strength. But the thought of that much digging 
made me search for an easier method of guy¬ 
ing. 

With luck and a little research I found the an¬ 
swer, and just possibly your answer to the 
ground guy wire attach point problem. It's 
called a Duckbill® anchor. This simple, inex¬ 
pensive, easy-to-lnstall device Is one of the 
best-kept secrets in hamdom. It really is a “Su¬ 
per Gu/" ground level attach point for your tow¬ 
er’s guying system. The photographs give a 
clear indication of its simplicity. Yet, the Duck¬ 
bill’s capabilities and strength approach the un¬ 
believable. 

The Duckbill 

The Duckbill anchor Is manufactured by 
Foresight Products of Commerce City, Col¬ 
orado, but many distributors of the product are 
located throughout the country. One need only 
glance at the photographs to recognize how the 
device received its name. The Duckbill is used 
in numerous ways by nurseries and building 
contractors as it offers tremendous holding 
power for its size and small cost. 

Feeling quite pleased with my “find,” I or¬ 
dered six Duckbills, along with an installation 
Duckbill Drive Rod, Model DR-3. Within the 
week, the Duckbills and drive rod were deliv¬ 
ered by the famous “Black Truck." 

The model I selected was the 88DB-1 Duck¬ 
bill Anchor/3000, priced at $9.98 each. Basical¬ 
ly, the 3000 indicates the approximate amount 
of pound pull the device will withstand. Under 
certain circumstances, one can easily assume 
that guying the tower at the triangular top will 


offer a 9.000-pound 
resistance to the wind 
forces at that point, 
given a correct guy 
wire tension on each 
guy, and of course, 
soil consistency. Sur¬ 
prisingly enough, the 
greater the soil’s sand 
content, the greater 
the holding power of 
the Duckbill. 

Note, however, that 
the actual calculations 
of how much pull or 

force is exerted in your particular case should and downward in direction, with an 80-mile-per- 
be determined by using one of the many com- hour wind blowing. 

puter programs that are available on the com- These thousands-of-pounds figures can be 
puter market today. They are fairly accurate quite unnerving, especially when that beam 
and will give you the actual forces, pulls, etc. system is bouncing around during those 85 to 
for the wind surface area of your particular in- 90 mph “hurricane” winds we’re not supposed 

stallation at a given wind factor. Knowing this to have in Pennsylvania, or the “tropical 

information is vital in determining the distance storms" you do have in Florida, that we Penn- 

to place your Duckbills and guy wires from the sylvanians call hurricanes. Therefore, you can 

tower base to insure the greatest holding pow- rest easily if you give yourself at least a 30% 

er. You could also engage the talents of a safety factor above whatever you calculate or 

physics major who just happens to be a friend, the computer digitizes out. 
and talk him or her into performing the neces¬ 
sary calculations. I did both. Installation 

Foresight Products also offers a 5,000 Now that you’ve become a believer, let’s dis- 
pound Duckbill (Model 138-DB-1) for those of cuss the Duckbill installation process. The 

you who are lucky enough to have the space Duckbill has an arrow forged into its body to in- 

tor a "Monster Quad." Needless to say, the dicate the side that is placed toward the earth 

holding power here would be 15,000 pounds. A (which is not the pointed side). Simple enough, 

few computer calculations indicated three of The Drive Rod, Model DR-3 for use with only 

these 5,000 pounders would easily handle a the Anchor/3000, and priced at $22.79 (only 

25-square-loot wind surface area antenna at 70 one drive rod is needed and will suffice for nu- 

feet, with about a 3,000 pound safety factor, merous installations), is inserted into the bill’s 

Again, your particular soil conditions must be body. The rod is then positioned to allow the bill 

taken into account. to be angled toward the tower. You then use a 

Some might question the need for a 9,000- sledgehammer to drive the 88-DB-1, An- 

or 15,000-pound hold-down anchoring or guy- chor/3000 into the ground at the proper spacing 

ing system. I ran some figures through a few from the tower base. Foresight Products states 

computer programs I had available. Unbeliev- that this is easily accomplished, even through 

ably, a 40-loot-high tubular tower offers a pro- shale. 

jected 60-square-foot wind surface area, with- However, if you decide upon the Model 
out the beam, rotor, or masting installed! 5000, Foresight recommends that you rent a 

Adding a beam five feet above the tower, or a jackhammer for the installation of the Duckbills, 

total antenna system possessing a wind load- Electrically-operated jackhammers are avail¬ 
ing factor of only 15 square feet, causes some able at most retail rental outlets for a few dol- 

fairly heavy forces to be exerted upon the sys- lars a day, and a small deposit. (Now you know 

tern. We are talking about thousands of how I really Installed my smaller Model 3000 

pounds, not hundreds, of forces both horizontal anchors.) Additionally, a heavier model drive 



Foresight Products, Inc. 
6430 East 49th Dr. 
Commerce City CO 80022 
Information: (800) 325-5360 
Price Class: $10 each 


58 73 Amateur Radio Today September, 1992 





Photo C. The Duckbill is driven into the ground until the guy wire 
attachment loop (on the end) Is just a few inches above the ground. 



Photo B. The Duckbill can be driven into 
place with a sledgehammer and the DR-3 
drive rod. 


rod, GR-2 is required 
when installing the 
Model 5000 Duckbills. 

In either case, the 
anchor is driven into 
the earth as shown 
until the loop is just a 
few inches above 
ground. An automo¬ 
bile jack can then be 
used to exert the nec¬ 
essary force to pull 
upon the bill's cable, 
making the bill rotate 
underground into its 
proper, horizontal 
holding position. 

During the final ro¬ 
tation process, I used 
an automobile jack as 
the 3000's loop fit di¬ 
rectly onto my jack 
safely and I was cer¬ 
tain it wouldn’t slip off. 

The object here is to exercise extreme care to 
prevent the cable from slipping and causing 
bodily harm. The jack is pulling upward upon 
the anchor cable with a tremendous force— 
probably over 3,000 pounds!—but it is neces¬ 
sary to insure the bill's proper installation. 

Once the Duckbill is in place, and it will be 
when you've pulled the cable three to four inch¬ 
es out of the earth, you're all set to install the 
first guy wire, tumbuckle, non-conducting ca¬ 


ble, etc. The choice is yours from here on. For¬ 
tunately, you are now free from worrying about 
whether or not your tower installation is going 
to weather the next severe wind. 

For more information, or to find your closest 
distributor, contact Foresight Products Incorpo¬ 
rated, 6430 East 49th Drive, Commerce City 
CO 80022. They also have a toll free number 
1-800-325-5360 

Happy “Super Guying”! U 
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UPDATES _ 


Letters 

Refer to the July 1992 "Letters" column, p. 2, The callsign lor Joseph 
P. Esposito (the second letter) should read N2NEO instead of N2NSO. 
TNX to William E. Wooiverton N2NSO for the correction. 


MONTHLY ELECTRONICS SHOW/SALE 


You 

FREEPORT MARKET PLACE 

FREE PARKING • AT NOVA PARK 


•FREE ADMISSION- 

SEPTEMBER 18 19 20 SEPTEMBER 18 19 20 


Can 

FRIDAY SATURDAY SUNDAY 

6-9 PM 9AM-4PM 11-5 PM 


Sub- 

PUBLIC WELCOME 

S50 CASH PRIZE - GOOD FOOD 


scribe 

WANTED““WANTED 
ELECTRONICS & HAM BUFFS 

INDOOR SPACE S25AIVKND WITH RESERVATION 

NEW/USED COMMUNICATIONS-COMPUTERS-ELECTRONICS 
RADIO-TV-STEREaARCADE GAMES 

ELECTRONIC PARTS-PINBALL ROBOTICS 

CALL 412 295 3544 FAX 412 295 4444 


to 

73 

by 

phone. 

AUCTION ELECTRONICS AUCTION 


QUALITY CONSIGNMENTS 

FOR FUTURE SUNDAY AUCTIONS 

BEING ACCEPTED NOW 


Call 

1-800- 

RANDY ATKINSON.AUCTIONEER-AU002700 

TURN EXCESS & UNWANTED ITEMS TO CASH 


NEXT SHOW OCTOBER 16 I7 18 CHECK FOR AUCTION 
DIRECTIONS 

PA TURNPIKE TO EXITS 


289- 

ROUTE 28 NORTH TO EXIT 17 

ROUTE 356 S. 3 IIB.ES. CROSS RIVER AT FREEPORT 
FREEPORT MARKETPLACE ON LEFT • NOVA PARK 

CIRCLE 226 ON READER SERVICE CARO 


0388. 


I An Antenna tar limited space 
that dnesn’t limit my ability? 

Yes.. 



If you're looking for an antenna that 
can outperform the others and give 
you the edge, you’re looking for a 
GAP. The Eagle DX-VI is the newest 
offering from the people who revolu¬ 
tionized antenna design, eliminated 
earth loss and put your power 
where it counts. The new Eagle 
answers your toughest demands — 
for optimum efficiency in tight 
places. Ground, pole, roof or tower 
mount Put it up. Turn it on. No tun¬ 
ing. No frustration. GAP delivers 
everything but the hassles, And — 
GAP delivers at a fraction of the Cost 
of the "so-called" competition. 

The Eagle OX-Vi 




6010 Bldp. B 
N. Old Dixie Hwy. 

Vero Beach. Fl 32967 

; (407) 778-3728 


CONTACT ADVERTISER DIRECTLY 


73 Amateur Radio Today •September, 1992 59 





A Simple Rooftop Vertical 

An inexpensive and easy-to-build 40 to 10 meter antenna. 

by Paul Stump N0LRF 


I f you don’t have the real estate for wire 
antennas, or if you want to try vertical po¬ 
larization for DX contacts, give this project a 
try. The only drawback is that it requires an 
antenna tuner to resonate on all HF bands, 
40 through 10 meters. This is really an ad¬ 
vantage, however, since the antenna can be 
band-tuned from the shack—instead of at the 
base of the vertical like some antenna de¬ 
signs. There are many tuners on the market 
and many more home-brew circuits in nu¬ 
merous publications. If you plan to experi¬ 
ment with antennas, sooner or later, you’ll be 
glad you’ve got one. 

The design criteria were: 

• Reasonable cost: less than $60 
• Visually unobtrusive: no guy wires or 
large supports 

• Made from readily available compo¬ 
nents: hardware store 

• Ease of construction: no special tools or 
talent required 

• Maximum height above ground: rooftop 
• Lightweight for safe installation 
This antenna is best described as a vertical 
dipole. It is centerfed at the base of the 
rooftop vertical element with a ground wire 
running to a ground rod below it. This looks 
electrically similar to a conventional hori¬ 
zontal dipole. 

All materials were purchased from the lo¬ 
cal hardware store except for the tripod, 
which came from a Radio Shack store. Some 
hardware stores carry these tripods, too. If 
your local hardware store does not stock the 
aluminum tubing, they should be able to or¬ 
der it. 1 know that ACE hardware stores can 
get it. 


Construction 

It is important that the three aluminum 
tubes fit closely within one another. This 
provides the rigidity necessary for the tubing 
to be one self-supporting unit and unlikely to 
kink under side loads. By close fit, I mean a 
diametrical difference (larger tube i.d. minus 
smaller tube o.d.) of approximately 0.020 to 
0.030 inches. They should clamp easily us¬ 
ing the stainless steel hose clamps and one 
hacksaw cut down the end of the larger tube. 

Refer to the tube clamping detail and slot 
the medium and largest aluminum tubes 
down two inches from their upper ends using 
a standard hacksaw. With a pencil, mark the 
small and medium tubes twelve inches from 



vertical. 


Photo A. The simple 
rooftop vertical. 


their lower ends. In¬ 
sert these into the 
medium and the 
largest lube to the 
pencil mark. Be sure 
to use hose clamps 
with hex-head adjust¬ 
ing screws. Clamp 
the three tubes to¬ 
gether very securely 
using a ratchet and 
socket or a nut driv¬ 
er. Don’t use 
screwdriver to tight¬ 
en the clamps be¬ 
cause it will in¬ 
evitably slip out of I 
the screw slot and 
impale your other hand. 

Now drill a hole in the lower end of the 
largest tube, about two inches above the bot¬ 
tom. This hole should be just slightly larger 
than your brass screw. 'The coax center con¬ 
ductor will attach here later, but don’t install 
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(b) Tube clamping detail. 

the screw yet. Install the rubber bumpers on 
both ends of the completed assembly. Be 
sure to drill a moisture drainage hole in the 
bottom bumper. This hole can be the same 
diameter as the screw hole you just drilled. 
You should now have a combined length of 
tubing (the driven element) 22 feet long. 

Refer to the antenna assembly drawing. 
The assembled three lubes will float inside 
the plastic PVC pipe which is clamped into 
the tripod. This allows the driven element to 
Ilex enough to withstand the 50 to 70 mph 
winds we often experience here in Kansas. 
(Who says Chicago is the windy city?) With 
the PVC pipe clamped in the tripod and us¬ 
ing a level to check for vertically plumb con¬ 
ditions, secure the tripod to the roof using 
galvanized or brass three-inch screws, two 
per leg. Adjust the height of the PVC pipe in 
the tripod so that it is about three inches 
above the roof to allow coax connection be¬ 
low. 

Insert the aluminum tubing assembly in 
the PVC/tripod assembly from above. Re¬ 
member, the aluminum tubing does not fas¬ 
ten to anything structurally—gravity holds it 
down. The lower rubber bumper rests 
against the roof. Insert the brass screw and 
one brass washer through the hole you 
drilled in the lower end of the antenna. 
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Tighten the other brass washer and one brass 
nut on it. 

I have found that you get what you pay 
for in many purchases. This is especially 
true when buying coax. Use only enough 
high-quality, 50-ohm coax (RG-8 or RG-8X) 
to reach inside the house and to your rig 
(maybe six feet extra inside). If this runs 
over three feet outside the house, somehow 
attach it to the house at three-foot intervals 
so that the wind does not whip it and dam¬ 
age it. Use coax staples or nails and ty- 
wraps. If you don’t, the XVL will be greatly 
disturbed by the noise it creates in windy 
weather. 

Meanwhile, back at the antenna, strip 
back three inches of the coax and crimp a 
ring terminal on the center conductor. Coat 
the coax with RTV or silicone bathtub caulk 
around the area where you have separated 
the center conductor and shield. Then cover 
this area with electrical tape or heat-shrink 
tubing. This is to prevent moisture from 
wicking into the coax. Attach the ring termi¬ 
nal to the brass screw with the remaining 
brass nut. Refer to any ARRL Handbook for 
proper coax connections and care. 

Using a common household variety wire 
nut, attach the coax shield to a length of 
12- or 14-gauge wire (solid or stranded), 
long enough to drop straight down the 
side of the house. Connect the ground end to 
a good ground rod (eight feel in the ground, 
if possible). Ty-wrap the the antenna end of 
the coax and the ground wire to a leg of the 
tripod to provide strain relief. As with the 
coax feeder run, attach the ground wire to 


the house every three feel or so. Install a PL- 
259 coax plug at the rig end of the coax and 
connect it to your antenna tuner antenna 
jack. 

Safety 

Now, let’s jump start your common sense. 
Stay away from electrical services to your 
house—^this thing is 22 feel long. Although 
the aluminum assembly is lightweight (less 
than 6 pounds), it is a bit awkward to manip¬ 
ulate on top of the roof. Therefore, practice 
on the ground lifting it up three feet as if you 
were inserting it into the tripod on the roof. 
Determine the best places to hold it and get 
a feel for its balance. Make sure your ladder 
is in good shape and be sure of your footing 
at all times. 

Final Notes 

I have not had much luck using the built- 
in antenna tuner in my rig with this antenna. 
However, I suspect one could adjust the 
length of the elements to find a compromise 
which would play with the limited capabili¬ 
ties of an automatic tuner. I have had great 
signal reports on 40 through 10 meters using 
an MFJ-989C tuner. This tuner will even 
resonate the vertical on 80 meters. 

Although I haven’t tried it yet, this might 
make a good portable antenna for Field Day, 
as the elements telescope into one another 
for transport. You might try using long gut¬ 
ter nails to fasten the tripod to the ground. 
Another application could be to mount it to 
the bed of a pickup truck and use the bed as 
a ground plane. B 


Qty. 

Parts List 

Description 


3-loot-tail roollop tripod 

30" 

1.063" i.d. PVC pipe 

8- 

1.000" o.d./0.900" I.d. (18-gauge) aluminum tubing 

8’ 

0.875" o.dyo.775" i.d. (18-gauge) aluminum tubing 

8‘ 

0.750" o.d70.650’ i.d. (18-gauge) aluminum tubing 

2 

0.75" to 1.00" stainless steel hose clamp with hex head adjustment screw 


0.75" i.d. rubber bumper 

1 

1.00" i.d. rubber bumper 


10-24 X 1.50" brass screw 

2 

10-24 brass nut 

2 

#10 brass washer 

1 

8' ground rod 

1 

14 AWG/#10 ring terminal 

6 

3.00" galvanized or brass screw 

1 

12-gauge wire nut 

1 

PL-259 coax connector 

AR 

12 or 14-gauge ground wire 

AR 

RG-8 or RG-8X coax 

AR 

RTV or silicone caulk 

3" 

electrical tape or heat-shrink tubing 

AR 

coax staples 

AR 

ty-wraps 

(AR = As Required) 
Required tools; 

Hacksaw 

Pencil 

Measuring tape 

Electric drill 

0.201 diameter drill bit for brass screw 

Wrenches for tripod bolts & brass nuts 

Ratchet & socket or nuldriver for hose clamps 

Screwdriver for brass screw 

Level with 90-degree plumb bubble 

Crimp tool for en'mp terminal 
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Pick A Rig 

So, those flashy magazine ads 
have finally gotten to you, huh? Now 
you’re itchy to replace that 1974 HF 
rig with its drifty VFO and weak receiv¬ 
er. Well, today's rigs certainly are a 
whole lot better! And, despite their 
higher prices, they're a lot cheaper. 

What? Sounds pretty contradictory, 
right? Well, consider this; In real dol¬ 
lars, you are getting far more radio for 
your bucks than you did when you 
bought that old one. Sure, the new 
ones cost from $700 to $3,000, but the 
old ones cost from $300 to $800 and 
that money was worth a great deal 
more back then. And did your old ra¬ 
dio have the stability of digital synthe¬ 
sis, a speech processor, automatic an¬ 
tenna tuner, memories, built-in dual 
VFOs, split frequency operation and 
all those other nifty features we've 
come to take for granted? Of course 
not! 

OK, today's rigs are pretty neat. 
And they do cost lots of money. So, 
before you plunk down your precious 
cash. It pays to do some research, in 
order to be sure you get the radio you 
really want at a price you can afford. 
Let’s take a look at what features and 
specs are typical of today’s rigs, and 
how they differ among the various 
price ieveis. 

Gimme Power 

Most rigs produced today put out 
100 watts of power. There are some 
expensive ones which can produce 
150 watts and one or two which put 
out more than 200 watts. Does it mat¬ 
ter? 

Usualiy not. The difference be¬ 
tween 100 and 200 watts is 3 dB, or 
one-half of an S-unIt! And the differ¬ 
ence between 100 and 150 watts isn't 
enough to notice at the receiving end. 
Far more important is the ability to 
control the amount of power. Some 
rigs have power output controls that 
work in ail modes, while others let you 
adjust the output power only in CW, 
AM and FM, relying on the mike gain 
control to control it in SSB. Unfortu¬ 
nately, that method makes It very hard 
to keep the power below the level you 
want, because voice peaks can still 
drive the output quite high. But why do 
you care? 

Gimme More Power 

You care because you might want 
to add a linear amplifier one of these 
days, and most require maximum 
drive power to be less than 100 watts. 
Especially if you want to run the amp 


at less than its maximum power (to 
prolong the life of the amp or reduce 
TVI), you need to be able to control 
the output of your rig. If you think you 
might ever buy an amp. be sure to 
get a radio with an all-mode RF power 
output control. Yes, you can control 
maximum output using the ALC line 
which runs from the amp back to 
the radio but, unless the amp has ad¬ 
justable ALC. you may not be able 
to set it where you need it Also, ALC 
voltage and polarity are not standard¬ 
ized. and some amps don't control 
some radios very well. Some com¬ 
binations don't work at all. In fact, 
many hams don't even connect the 
ALC line, although you should if you 
can, because it really helps avoid flat¬ 
topping distortion and all the woes that 

Tuner Up 

Nearly all new rigs have solid-state 
RF power amps. The convenience of 
being able to change operating fre¬ 
quencies without retuning the finals 
has made the tube final obsolete. 
Transistor finals have many advan¬ 
tages. but just one drawback: They 
cannot match a wide range of antenna 
impedances. If you have a great an¬ 
tenna system with a low SWR across 
all the bands you want to use, then it's 
no problem. If. however, you live in the 
real ham world and have a 3:1 SWR 
on 75m and want to use your 20m 
dipole on 17, then you need some 
method of matching the rig to the an¬ 
tenna. Today's solution is the automat¬ 
ic antenna tuner. 

Sure, you can buy a manual tuner 
for under $100. You can even build 
one for much less. But now you're 
back to the old annoyance of retuning 
every time you move more than a few 
kHz. Heck, you might as well have 
stuck with tube finals! A much better 
approach is to buy a rig with an inter¬ 
nal automatic tuner. With such a set¬ 
up, you need only press one button 
and your rig will be matched in a sec¬ 
ond or two. Although you can pur¬ 
chase external autotuners, it is far 
nicer to have the unit built into the rig. 
While some radios come with the 
tuner as a standard feature, most offer 
it as an option. Buy it installed when 
you get the rig; it'll cost you a great 
deal more if you want it later. Typically, 
a rig costs about $200 more with the 
tuner, but the tuner alone costs $300 
or more, and you still have to install it 
or pay someone else to do it. 

The lowest-priced radios don't offer 
autotuners at all, leaving you with the 
necessity of getting some kind of ex¬ 
ternal tuner. If you really need to save 
money, you can buy or build a small 
tuner and just live with the required 
knob twiddling. Heck, some hams, es¬ 
pecially those raised on tubes, actually 


enjoy doing the adjustments. For me. 
it's just an annoyance. And I've seen 
more than a few tube diehards con¬ 
verted after five minutes of playing 
with an autotuned rig. 

Can I Hear You? 

Perhaps the single most Important 
characteristic of any transceiver is the 
quality of its receiver. All of today’s re¬ 
ceivers have nrare sensitivity than you 
need on the ham bands, so don't quib¬ 
ble over the difference between 0.2 
and 0.16 microvolts! But sensitivity is 
just one aspect of a receiver's quality. 
Far more Important are selectivity, 
AGC smoothness, resistance to over¬ 
load. and phase noise. All of these 
things contribute to the overall sound 
you'll be listening to. Is there really a 
noticeable difference between modem 
receivers? 

You bet your sweet dipole there is. 
Even among similarly priced radios, 
you'll find tremendous differences. 
Some rigs are smooth-sounding and 
lovely to listen to, while others may 
distort voice peaks because of lousy 
AGC. Still others sound muddy and 
can literally give you a headache, 
thanks to phase-noisy synthesizer de¬ 
signs. Unfortunately, there’s no easy 
way to tell from the published specs 
whether or not you’ll like any particular 
receiver. The very best way to find out 
is to actually try the rig before you de¬ 
cide to buy it. Ham radio stores are a 
great way to do this, because often 
you can perform A/B comparisons, 
since the radios are lined up right next 
to each other. If you don't live near a 
store, though, you may still be able to 
try a radio out simply by asking around 
on your local repeater. If it’s new, you 
can bet some local ham has one and 
can't wait to show it off. 

Beware 

Take brand advice with two grains 
of salt. Nearly every ham loves the 
brand of rig he or she owns and thinks 
it is better than the other brands. One 
ham will tell you that ICOM is the 
greatest, while another will swear by 
his Ten-Tec. The truth is, the satisfac¬ 
tion you will get from your radio can 
vary, not only by brand, but by various 
models within a given brand. In other 
words, you may love one Kenwood or 
Yaesu and hate another one. The only 
time it really pays to listen to anecdo¬ 
tal advice is when it concerns repair 
problems. If several hams tell you that 
their model XJ-1200 has had lots of 
PLL problems, it pays to avoid that rig, 
even if you get a good deal on one. 

General vs. Specific 

Most new radios have general cov¬ 
erage receivers, if you like shortwave 
listening, the wide coverage (typically 
150 kHz to 30 MHz) will give you 
countless hours of pleasure. Having 
been a shortwave listener most of my 
life. I can heartily recommend that you 
give it a try. Some of the best news 
coverage In the vrorld comes from the 
BBC. And if you have a multimode 
digital controller, you can copy news 


photos, weather maps. RTTY traffic 

There's a small price, however, to 
having a general coverage receiver: 
The overload rejection and some other 
receiver characteristics are not quite 
as good as they can be on a good re¬ 
ceiver designed only for the ham 
bands. In my experience, though, gen¬ 
eral coverage receivers perform more 
than well enough: I've never had a 
problem. I suppose if I were a con- 
tester I might feel differently. 

Bells and Whistles 

Today’s rigs have lots of knobs and 
buttons on them, with each new model 
attempting to outdo the last. If you're 
used to an old Swan, you're in for 
quite a shock! Looking at my TS-940,1 
count 47 switches and 19 knobs. 
Yikes! Do we really need all this stuff? 
Perhaps not. but a lot of it is really 
nice to have, even if you use it only 
once in awhile. Some of II is just pure 
marketing: ‘They’ve got it so we’d bet¬ 
ter have it too." The ease with which a 
new radio can be learned and used, 
however, does not directly depend on 
the number of controls it has. Far 
more important is the philosophy be¬ 
hind its "user interface." In other 
words, the locations of the various 
controls and Ihe sequences you must 
perform in order to carry out the oper¬ 
ations. The user interface varies 
tremendously from manufacturer to 
manufacturer. The only way to know if 
you like it (and believe me, you will 
like some and hate others) is to try it. 
If you don't live near a radio store, try 
out a friend's rig. Even if it isn't the 
same model, its interface probably will 
be similar as long as it was made by 
the same company. Let's take a look 
at some of the available features and 
how much you need them: 

RIT: Nearly all rigs have it. Some 
have a separate control, while others 
use the main tuning knob in conjunc¬ 
tion with a buttoa The separate con¬ 
trol is preferable. 

XIT: Many rigs have it. although 
some low-priced ones don't. For nor¬ 
mal, non-contest use, you really don't 
need it. 

Notch Filter: Very useful. Lets you 
take out tuner-uppers and other het¬ 
erodynes. If you really like a rig, 
though, and it doesn’t offer a notch fil¬ 
ter. don’t pass the radio up on that ac¬ 
count. You don’t use the filter that of- 

Attenuator: Lets you knock down 
the receiver's front-end gain. Some¬ 
times useful on 75m in high-QRN con¬ 
ditions. You can live without it. 

RF Gain: Lets you adjust the IF 
gain. Works somewhat differently than 
an attenuator. Some folks use ’em, but 
I never do; I just leave it all the way 
up. 

Adjustable AGC; Handy. Most offer 
Fast/Slow selection, while a few also 
offer a medium setting or are continu¬ 
ously adjustable. Usually, you leave it 
in the slow position, turning it to fast 
only for CW and digital modes. Some 
Continued on page 68 
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Figure. The FCHS balloon system diagram. 


Bill Brown WB8ELK 
cfo 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

The Flight of SPECTRA III 

On March 21. 1992 at 7 a.m., the 
Franklin Community High School 
(Franklin, Indiana) Aerospace class 
launched their third high altitude balloon 
experiment. These experiments were 
part of a continuing school sponsored 
program aimed at teaching weather and 
communication satellite techniques. 
The students actually got a chance to 
design and build their own "satellites” 
and launch them to the edge of space 
with balloons to simulate the real thing. 

Two Separate Right Experiments 

Two separate balloon payloads were 
launched from the baseball field at the 
school. The first balloon package car¬ 
ried aloft an actual aircraft transponder 
(donated by TERRA transponders of Al¬ 
buquerque, New Mexico) and a 2 meter 
300 milliwatt FM beacon (built by Dan 
N9KZH) with a tone-modulated CW ID. 
The second balloon package consisted 
of a Wyman Research ATV transmitter 
on 439.25 MHz with on-carrier sound, a 
2 meter FM receiver, a 10 meter FM 
transmitter on 29.6 MHz, and a 100 mil¬ 
liwatt CW transmitter on 28.322 MHz. 
Anyone heard coming in on the 2 meter 
uplink would be repeated out on the 
ATV on-carrIer sound frequency as well 
as the 10m FM output. The idea was to 
link up a number of classrooms across 
the midwest using the balloon as a 
crossband repeater. In addition to the 
amateur radio payload, a separate 
Samsung AF-SLIM camera was at¬ 
tached loaded with special Infrared film. 
The camera was set up to take a plc- 


Ham Television 

to lift the payload and barely left the 
ground when It was released. It finally 
headed leasurely up towards the edge 
of space. The second balloon was filled 
with an abundance of helium and had 
plenty of excess lift. At liftoff. It zipped 
up at over 1500 feet/minute, almost as 
If it were helped along by a rocket. 

Since the second balloon carrying 
the ATV gear and the crossband re¬ 
peater was zipping along much faster 
than the transponder balloon, it reached 
its maximum altitude (about 90.000 
feet) In about 1.5 hours. Along with 
spectacular aerial views of Indiana and 
the Ohio River, the crossband voice re¬ 
peater saw a good deal of activity. 
Since the ATV transmitter operated with 
on-carrier sound (FM voice modulation 
of the center carrier) anyone with a 440 
MHz HT could tune into the voice activi¬ 
ty just by tuning Into the center carrier 
of the ATV signal. At least three schools 
were able to work through the repeater 
and over 50 Individual stations in a sev¬ 
eral state area were able to establish 
contact with the student-operated com¬ 
munications center at Franklin High 
School. 

Recovery 

The ATV balloon burst over extreme 
southeastern Indiana and the package 
plummeted back to earth when the 
parachute fouled up. Fortunately, the 
payload managed to just make it over 
the Ohio River to land near Warsaw, 
Kentucky. The payload was found just 
over an hour after the landing in reason¬ 
ably good shape considering its rapid 
descent. Good ATV reception was re¬ 
ported in several Midwestern states and 
one school in Olds, Alberta, Canada, re¬ 


ported receiving not only the 10 meter 
transmissions but the 70 cm on-carrier 
output of the balloon repeater as well (a 
remarkable distance of 1500+ miles on 
UHF). The 10 meter CW ID was heard 
by Bill WA6YPE In Glendora, California, 
even after the landing (the 10m dipole 
was draped over two bushes). 

Long after the ATV package had 
landed, stations from across the Mid¬ 
west reported hearing the very strong 2 
meter FM output from the first balloon. 
Since the balloon was filled with very lit¬ 
tle positive list. II took over 3-1/2 hours 
to complete the flight. 

Due to the Increased flight time, the 
payload drifted across most of Ken¬ 
tucky and landed near the town of 
Isonville, Kentucky (over 180 miles from 
the launch site). The intrepid Indianapo¬ 
lis foxhunters finally located the payload 
hanging 70 feel up in a tree around 11 
p.m. Alter numerous theories of the 
proper method lor payload removal 
from the tops of trees, a local resideht. 


Mr. Julian Fylle, came up with the solu¬ 
tion. He said. “If I were you, Td chop 
that tree down!” Julian disappeared for 
a couple of minutes and reappeared 
with a chainsaw. He chopped down the 
ballooh-eating tree in no time at all. All 
the chase crew had to do was walk up 
to the top of the tree and pluck the 
package from the formerly lofty branch¬ 
es. I understand that chainsaws are 
now standard equipment on any balloon 
chase. 

A special thanks go out to the follow¬ 
ing flight sponsors: Wyman Research, 
Avex Portable Battery, Samsung Cam¬ 
eras, Terra Transponders, Milo & As¬ 
soc., Inc. 

Thanks to Chuck Crist WB9IHS lor 
the information in fftis month’s column. 
His continuing support and advice to 
the Aerospace class at FCHS (as well 
as the many area hams who pitch in to 
launch and recover the payloads) has 
made this a very exciting program for 
the students. In fact, the design and 
launch of payloads is now part of the 
class cuniculum. It you have any ques- 



Photo A. The Spectra III ATV payload. and Darren Rasmussen. 


inner core which fit inside the styrofoam package. 
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The FCHS Balloon Team 

Doug Craig 

Project Manager 

Chuck Crist WB9IHS 

Project Director 

Pat Crowe WB9IQI 

Asst. Project Director 

Ron Hamilton KA9VWR 

Flight Communications 

Dave Disller KN9E 

Launch Program Director 

Steve Smith WA4VWV 

40 meter net coordination 

John Goolby WJ9U 

10 meter net coordination 

Bob Rogers 

FAA tracking/communications 

Rick Tyre N9HLL 

ATV downlink director 

Mike Sercer WA9FDO 

Video records 

Seth Rossman KB9BGV 

Launch team coordinator 

John Lulz N9JL 

Technical advisor (10 meter payload) 

Darrell Sego KM9S 

Technical advisor (2 meter payload) 

Dave Latsch N9MCE 

Telemetry coordinator 

Mike Cnst 

Balloon lill/launch coordinator 

Mike Rosemark KA9VMR 

Weather coordinator 

Ron Pogue KD9QB 

Chase plane 

Ken Jessup 

Pilot of chase plane 

Dan Trogglin N9KZH 

2 meter transmitter beacon 

Chase Team: 

Students: 

Darren Rasmussen 

440 MHz 

Sandl Winter 

Tim Smock 

Tom Curran N9DZJ 

Randy Miller 

Clill Vaught N9FHF 

Kelly Puckett 

Bernie HeHerman KB9AWS 

David Smithers 

Larry Oaks WB9YAJ 

David Young 

Br.an Ferns 

2 meters 

Heather Kunu 

Jenny Reed 

Dan Trogglin N9KZH 

Malcolm Mallelte WA9BVS 

Andy Bayliss 

Lome Whisler 

Paul BohrerW9DUU 

Bob Button 

J.R. Denney N9GWD 

Andreas Sohmiein 

Chad Lamasters 


A NEW GENERATION... 
THE EMOTO & CREATE FAMILY! 

EMOTOU otUlottikithmmiJMFA.' EMOTO 
supplies over 60% oFihe Jipenese mirkei with 
many imwvative features. EMOTO also has an 
AZ-EL rotator with computer I/O ports, for 
those working satellite or EME Moon Bounce. 





ROOF TOP TOWERS max. wind max. vert 

model height _ base width load ft.2 _ load lbs, weight 

CR18 5"10" 31 1/2" 21@90mph 440 18 

CR30 910" 39" 27@90mph 1.322 33 

CR45 149" _ 39;; _ 23@90inph 881 57 

Electronic Distributors Co. 325 Mill St N.E. Vienna. VA 22180 
(PX”! Ph.703-938-8105 FAX 703-938-6911 
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A/ew10 Watt 
Transceiver 
Only $499 

Made in USA 
Value + Quality 
from over 25years 
in ATV...W60RG 


Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you're on the air - it's that easy! 


TC70-10 has adjustable >10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. 

Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Callbook or send copy of new license 

Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 


(818) 447-4565 m-t8am-5:30pm psl. 

P.C. ELECTRONICS 

2522 Paxson Lane Arcadia CA 91007 


Visa, MC, COD 
Tom (W60RG) 
Maryann (WB6YSS) 
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Rttyloop 


Marc I. Leavey, M.a WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

As fall falls, and Labor Day lumbers 
by. let’s take a dip in the “RTTY Loop' 
mailbag and see what we come up with. 

The Rev. James Barton W0KNJ, of 
Colome, South Dakota, writes in re¬ 
sponse to the column last December re¬ 
garding interfaces for VlC-20 and C-64 
computers. Jim relates that for most of 
his 40 years in ham radio he was con¬ 
cerned with building gear that did not al¬ 
ways function according to plan; or, If It 
did, may have not been the most pre¬ 
sentable! 

Just getting into computers, Jim 
picked up a \/IC-20, and trotted down to 
his local Radio Shack to ask about com¬ 
puters and ham radio. Their recent push 
into ham equipment notwithstanding, Jim 
says that the look he received made him 
feel as though he were 'some present- 
day Rip Van Winkle.' 

Well, Jim. we remain happy to be an 
alert and awake source of RTTY infor¬ 
mation. As you suggested in your letter, 
the G & G line of interfaces featured in 


Amateur Radio Teletype 

the December column may be just the 
ticket for someone such as yourself who 
wants to put a VIC-20 or C-64 onto RT¬ 
TY. I would not suggest you trash the 
VIC-20 lor a C-64 just yet. though. Go 
ahead and put the VIC-20 online first, 
and see if it meets your needs. With a 
suitable interface and software you may 
well be perfectly happy. Alter getting on 
the air. let your interest level and desires 
dictate whether or not you want to move 
into the more complex equipment. 

For those who may have missed the 
December 1991 issue. G & G Electron¬ 
ics offers the old MIcrolog line of Inter¬ 
faces for the VIC-20 and C-64 comput¬ 
ers. Contact them here in Maryland at 
(301) 258-7373. Be sure to relate the 
source of your knowledge, OK? 

Another puzzler is supplied by Bill 
Barbee AA52R of Grenada. Mississippi. 
Bill states that he has “been running RT¬ 
TY lor a few months now and have a 
problem with my set-up. I am using a 
Heath SB-1400 transceiver. MFJ-1224 
interface lor RTTY and CW. the MFJ- 
1265 software 9.1 April 1984. a C-64 
computer, and a Commodore MPS-801 
matrix printer. I have been using the C- 


Ask Kaboom 

rigs do It automatically, some don't. 
Some even let you turn the AGC off. 
Now and then that can be nice with a 
weak CW station, but most of the time it 
isn't useful. 

IF Shift, Variable Bandwidth Tuning, 
Slope Tuning; These all are methods lor 
narrowing your IF passband to eliminate 
QRM from adjacent stations. An absolute 
must. VBT and slope tuning are better 
than IF shift, but that's OK too. I own a 
radio with no shift control, and it drives 
me nuts. For a while, there was a patent 
dispute in Japan which prevented some 
new radios from having the feature, but it 
has since been resolved, so newer mod¬ 
els should have it. 

All-Mode Power Output Control: As I 
discussed above, this is very useful if 
you are planning to get an amplifier. You 
can live without it, though, especially if 
you intend to keep your station 'bare¬ 
foot.' 

All-Mode Squelch: Occasionally 
handy, but not very often. Not worth wor¬ 
rying about. 

Memories: They all have 'em. The 
more the better if you're an SWL Other¬ 
wise, just a few will do fine. 

Memory or Band Scanning: Absolute¬ 
ly pointless on HF. Don't waste your 

Noise Blanker; Very useful in mobile 
situations or high-static base station lo¬ 
cations. Some are better than others. 
Some offer an extra blanker for the 
“woodpecker" noise which used to em¬ 
anate from Soviet over-the-horizon radar. 
The woodpecker no longer exists, but I 
suppose it could be used again in the fu¬ 
ture. An adjustable noise blanker Is best, 
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but some fixed ones work pretty well. 

Speech Processor; Very useful. This 
can make your transmitter seem much 
stronger than it is. The RF or IF type of 
processor is best, but some audio pro¬ 
cessors are quite effective. Like noise 
blankets, adjustable processors are best, 
but fixed ones are OK too. 

Monitor: This lets you hear your own 
signal after It has passed through the RF 
chain. Very nice for adjusting your 
speech processor. Otherwise not too 
handy unless your station develops a 
problem of some kind. Then it's a god¬ 
send. 

Audio Peak Filter: This is the opposite 
of a notch filter—it peaks up a desired 
audio pitch while rejecting everything 
else. Great for CW. useless for anything 
else. Some peak filters “ring* and sound 
muddy, while others don’t 

Full Break-In: If you’re a big CW op. 
you may want iL Otherwise, probably not 
worth worrying about 

VOX: Some people love it I hate «. I 
think it sounds annoying on the air. Are 
we really too lazy to press the TX 
switch? 

Split-Frequency Operation; Needed 
for 10m FM, nice for some DX work. 
Most rigs have it, a few don't 

FM Capability: By law, only used on 
10m. Since 10 is going “thataway" with 
the reduced sunspots, you’ll have very 
little opportunity to use FM for a num¬ 
ber of years. By the time the sunspots 
come around again, you may not even 
still own the radiol But, when the band is 
open, FM is a blast' Decide for yourself. 

Whew, that was a long one! See you 
all next month. Q 
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64 and the MFJ-1224 interface to send 
and receive RTTY with my monitor. I 
have just purchased the Commodore 
MPS-801 matrix printer. 

'My problem: 1 can't get the printer to 
print online when the RTTY signal is be¬ 
ing received. I can get the print on my 
monitor, but the printer will not print si¬ 
multaneously. After the buffer fills up. the 
buffer will dump the print on the printer. 
When this happens, the RTTY online in¬ 
formation is lost It will not receive and 
print at the same time. 

“Is there something I can do to get 
the printer to copy online a RTTY sigi 
nal? I love RTTY and I like to copy AR- 
RL bulletins, but my printer will not print 
instantaneously.' 

Well. Bill, I have no current informa¬ 
tion, but seem to recall a similar problem 
with the C-64 and an earlier setup years 
ago. Could this be a design flaw of the 
system? I turn it open to the readership, 
and look forward to passing along what¬ 
ever information I receive. 

Speaking of information, a letter re¬ 
ceived from Lance Miller, Ph.D., AB4LP 
addresses the needs of quite a few of 
you. He writes, 'I see by your column, in 
the August issue of 73. that there is re¬ 
newed interest in the old ASR-33.1 have 
fond memories of this noisy, smelly, 
electro-mechanical marvel, and not-so- 
fond memories of attempting to discover 
information—any information—that 
would help me get the damn thing 
hooked up and functioning. I have em¬ 
pathy for anyone, especially neophytes, 
in the position of owning one of these 
gadgets, and attempting to use and 
maintain it. Tm convinced that more 33s 
have hit the garbage dump for lack of in¬ 
formation than any other reason. 

'There is a point. I have, on my book¬ 
shelf, the complete Teletype Corporation 
service manuals lor the ASR/KSR-33, 
resplendent in their original blue binders. 
I will make these available to all who 
reimburse me for copying and shipping 
costs. One potential drawback—there 
are about 400 pages of material, and 
one never knows where the answer 
will be found in the manuals. In my case, 
I simply found the proper page and 
followed instructions. I’m not an ex¬ 
pert on the 33, quite the contrary, so I 
can't answer specific questions: but the 
books are available, and they are com¬ 
plete. 

“I haven't investigated copying costs 
yet. If anyone's interested. I'll shop 
around and get the best deal. This is a 
not-for-profit enterprise, but it's not a 
loss-leader either. I just hope that I can 
make life easier for some poor soul who 
is flailing around trying to get a 33 on¬ 
line.” 

This is a generous offer, Lance, and I 
am quite certain from the letters I have 
received in the past that there will be 
several folks willing to take you up on 
your offer. Drop Lance a line at 3123 
Baird Avenue. Lakeland, Florida 33805- 
2118. Lance, thanks for you proposition, 
and please let us know further details as 
they become available. 

While IBM compatibles and older 
Commodore computers take up much of 
our interest, one cannot forget that there 


are other systems out there. Dave Ven¬ 
tura KE0NA of Burnsville, Minnesota, 
has one of them. He writes, “I have been 
trying to find references or articles that 
would help me interface an AEA CP-1 to 
my Apple lie computer. The CP-1 manu¬ 
al mentions that Apple II computers 
were once supported. I called AEA with 
the hope that the software and interface 
cable are still available, but they are noL 
A call to Kantronics and requests in local 
BBS systems also proved fruitless. 

“I was hoping that you would be able 
to point me to any resources or refer¬ 
ences that may be helpful in my quest to 
get on RTTY with my Apple lie and Yae- 
su FTDX560." 

Well, Dave. I will throw the question 
out to the readers of this column. My ex¬ 
perience has been that they often have 
the answer when conventional sources 
fail. Stick with us for a few months, and 
let’s see if someone comes up with it. 

Last month, Rick Arzadon posed a 
question about DesqVlew and running 
packet. Via CompuServe. Doug 
Stracener KA5YSY of Baton Rouge, 
Louisiana, relates that “DesqView is 
great, and runs much better than the 
Windows environment; i.e., it is faster 
and does not consume the memory or 
processor time. As to the question of 
what can handle simultaneous multi- 
mode contacts, 1 can highly recommend 
the Kantronics KAM and the Hostmaster 
II software. The Hostmaster II has a log¬ 
ging system and many other nice good¬ 
ies. not the least of which is the ability to 
watch a DX cluster-spotting net and also 
be running RTTY, AMTOR or any other 
mode on HF port too. Since he asked 
the question about configuration, mine is 
as follows; 386/20 MHz IBM clone, 4 mB 
RAM, 105 Mb hard disk. My software is 
MS-DOS 5.0, DesqView with QEMM 
386; the usual logger for me Is Aries 2, 
which is a great terminal program with 
logging built in and is crashproof during 
contests. I also run Instant Track lor the 
satellites, the Bearing program (which is 
an option with the Aries-2), and several 
other programs simultaneously. If Rick 
really wanted to get crazy, two KAMs in¬ 
to two COM ports would give the ability 
to run lour different QSOs at one time on 
four different frequencies. Of interest to 
all is the fact that one of the built-in fea¬ 
tures of DesqView is the ability to cut 
and paste information between pro¬ 
grams. This is a great feature if you 
need it' 

Doug. I appreciate the information, 
and I am sure Rick does as well. Once 
again, the readers of this column come 
through. 

Is there any interest in putting an old 
Flesher terminal unit to use with one of 
the popular RTTY programs? One 
scheme has showed up here, and I 
would be inclined to pass it along, if 
there is any curiosity. 

I look forward to your Input, as always, 
via mail, at the above address, or elec¬ 
tronically via various services. Doug used 
CompuServe, my ppn Is 75036,2501; 
others have used Delphi or America On¬ 
line. my identifier on either is Marc 
WA3AJR. I look forward to hearing from 
each and every one of you this month.Q 
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Radio Direction Finding 


Joe Moell, PE, KICENI/OOV 
PO Box 2508 
Fullerton CA 92633 

T-Hunting in the Beef State 

For many hams, weekends mean 
uninterrupted hours in the ham shack 
working DX. contesting, packeting. or 
building new gadgets. But for many of 
my ham friends, weekends mean tak¬ 
ing to the open road in a vehicle full of 
radio direction finding (RDF) equip¬ 
ment. Whether it’s called hidden trans¬ 
mitter hunting, foxhunting, or T-hunting, 
the idea is the same: Find the hidden 
ham station with minimum time or 
mileage, to be the champion competi¬ 
tor of the weekend. 

Mobile T-hunting started decades 
ago, but it's more popular now than ev¬ 
er, partly because of regular coverage 
In 73 Amateur Radio Today. I hear from 
RDF enthusiasts all over the country, 
and it isn't hard to find hunters and 
hunt opportunities wherever I go. Such 
was the case in May when my wife 
April and I visited family and friends in 
eastern Nebraska. 

One important stop was Lincoln, 
home of our alma mater (the University 
of Nebraska) and one of the most active 
ham dubs in the state. We had been in¬ 
vited by huntmaster Roger Hansen 
N0LIA to compete In the monthly Sun¬ 
day afternoon transmitter hunt. 

Times Change, for the Better 

When 1 was a member of the Lin¬ 
coln Amateur Radio Club (LARC) 25 
years ago, there were no pocket hand¬ 
helds or VHF repeaters. Nebraska 
hams kept in touch with each other on 
75 meter single sideband, mobile and 
base. Statewide nets were held morn¬ 
ing, noon, and night. That band was al¬ 
so where hidden transmitter hunts 
were held, but they were rare events. 

A few of us college students, want¬ 
ing to be "high-tech," tried out 2 meter 
FM using surplus RCA CarFones and 
GE "Pre-Progs." (This was before 
Wayne discovered it.) Their low-sensi¬ 
tivity 6AK5 front ends and battery-hog¬ 
ging vibrator power supplies made 
these sets as awkward as our 75 meter 
rigs, so no one dreamed of T-hunting 
on 2 meters back then. 

New technologies have made great 
changes In ham radio life In Nebraska 
since then, but one LARC attribute re¬ 
mains constant—its members still 
show Midwestern friendliness and hos¬ 
pitality. As we got on repeaters and 
chatted with Lincoln hams, it was hard 
to believe over two decades had 
passed since we had moved to Califor¬ 
nia. These folks have a way of making 
newcomers and visitors feel right at 

Monthly 2 meter RDF contests have 
been going on In Lincoln for only a cou¬ 
ple of years, so many hunters are still 
learning the ropes. I saw no dopplers 
or dual-whip RDF sets during my visit. 
Everyone used a yagi or quad. Simple 
through-the-window mast mounts 
(Photo A) were most common. 

The most elaborate setup of the day 
belonged to Scott McCullough N0NID 
(Photo B). His home-brew quad uses a 
wooden boom and spreaders. The ele¬ 
ment spacing Is adjustable to eke out 
the absolute best gain and pattern. It's 
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Photo A. Roger Hansen N0LIA came 
up with this novel idea for an armrest 
mount. The mast turns freely, but it 
took some filing to keep the fittings 
from sticking. 

too long for window mounting, so he 
built a wooden platform and pulley 
drive system to put it above the center 
of the roof (Photo B). Nice work! 

There is no requirement that the 
hidden T be in a vehicle, so contes¬ 
tants must be prepared for on-foot 
“sniffing." Most brought some sort of 
sniffing gear, such as K0GND's spe¬ 
cial yagi (Photo D). 

Novel Rules 

To win Ihe LARC hunt, you must be 
the first to arrive at the hidden site. 
That's a common requirement for 
hunts everywhere, of course, but the 
Cornhusker hams have added a few 
Interesting twists to the rules. For ex¬ 
ample, you are not considered to have 
found the T until you touch its micro¬ 
phone. 

All members of the hunting team 

Why all Ihe togetherness? It prevents 
large teams from having an advantage 
over a single hunter in a sniffing situa¬ 
tion. A car full of hams could be more 
efficient by scattering and doing a visu¬ 
al search. This rule encourages them 
to stay together and follow the RDF 
set’s indications. 

Another unusual provision in the 
rules helps hunters with inadequate 
means of attenuating strong signals. 
The hider must begin using reduced 
power when requested by one hunter. 
From then on. each two minute trans¬ 
mission is lull power for the first 
minute, then low power for the remain- 

To keep Interest high throughout the 
year, LARC Invented a special scoring 
system. Fifteen points are awarded to 
the winners of each hunt, ten points for 
second, seven for third, five for fourth, 
three for Fifth, and one for sixth and lat¬ 
er. 

If there are several hams on a team, 
each one gets the points. The club 
newsletter (called The Lincoln Log." of 
course) regularly prints a running total 
of points for the year. This encourages 
everyone lo keep participating and 
raise their standings. 

The points are allocated to the hid- 
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ing team at Ihe slart of the hunt, then 
awarded by the hiders to the hunters as 
they come In. For Instance, If four 
teams are hunting, the hider starts with 
37 points (15 + 10 + 7 + 5). 

If any teams do not find the T, they 
get zero points. Their points are kept by 
the hiders. Continuing the example, if 
two of the four teams are skunked, the 
hiders keep the 12 third/fourth place 
points. If all teams find the T. the hider 
gets only one point for his efforts—a 
consolation prize. 

To get the most points, hiders work 
hard to keep from being found by any¬ 
one. Time is on their side because the 
hunt lasts only 60 minutes, maximum. 
Each transmission is two minutes long, 
then there is silence for three minutes. 
As RDFers know, you can make a lot 
of mistakes in those three-minute off 
periods. 

Stealthy Signals 

Another advantage for the hiding 
team Is the unusual hearablllty rules. In 


the LARC hunt, there Is no requirement 
that the fox's signal be copied at the 
parking lot of the Red Cross building, 
where hunters gather to start. 

First contact is made on a repeater 
located two miles northeast of the 
start point. The T must be copyable 
through that repeater. Hiders get the 
names and calls of the hunting teams 
via the repeater, then they give the "go" 
signal. Hunters take off for their fa¬ 
vorite nearby listening posts and listen 
on 146.52, awaiting the fox's first offi¬ 
cial transmission, which occurs five 
minutes later. 

The fox can’t make any changes to 
his setup when he QSYs to 146.52. 
But if the hidden signal can hit the sen¬ 
sitive repeater receiver without being 
heard near the Red Cross building, the 
hunters will face a serious dilemma. 
Running flea power and hiding close to 
the repeater will do it. But that's an ob¬ 
vious ploy—hiders will usually head for 
Ihe repeater site right away if they 
don't get a direct signal at the start. 



Photo C. Here's a closer look at NQNID's quad. The home-brew belt drive uses a 
bicycle inner lube. 







In Southern California, where then 
are 5,000-foot mountains within th< 
boundaries of many hunts, hiders cai 
use the terrain for shielding. But then 
is barely a hundred feet of elevatioi 
change within the 80-square-mil( 
boundary of the LARC hunt, so terrair 


On the day of our visit, the hiders two-element qi 
tried a different scheme. KB0EK and tion of the hur 
N0QEC hid near the southeast bound- the T. 
ary corner. They used a very low 
power T feeding a long quagl antenna, TBOX Update 
pointed at the repeater (Photo E). They TBOX, the 
elevated the beam, hoping to hit troller, was des< 
the high repeater receiving antenna October 1991. 
with the lower part of the beam's has been one i 


and improved keyboard interrupting. 
The new BBS phone number is (603) 
924-9343. Look In File Area 1 for 
TBOX08.ZIP. 

As with all microprocessor-based 
devices, hardware and software up¬ 
grades can make a good thing even 
better. Designer Ron Seese N6UBR 
has developed a number of improve¬ 
ments and enhancements. You can 
add a Dallas Semiconductor Smart- 
Watch socket to program TBOX to turn 


programmed PROM (v1.4), and the 
hard-to-find EEPROM. I just got it and 
I'm headed to the local jobber for the 
rest of the parts. For more information 
on TBOX enhancements and kit prices, 
send an SASE to Ron Seese N6MBR, 
6136 Landino Drive, Westlake Village 


Teams with sensitive gear such as 
long beams and GaAsFET preamps 
were able to get a smidgen of signal 
near the Red Cross building. On 
the other hand, one team with only a 
two-element quad drove for the dura- 



Fast & Fun G5RV QuicKits" 


d in “Homing In” for (speaking) look pains to minimize extraneous signal leakage by putting RF 


5 l popular pro- quagl antenna is 


TUNERS 

^ NO BADIALS 

- NO RESISTORS 

NO COMPROMISE 
FIVE EXCELLENT REVIEWS JUST 
DON’T HAPPEN BY CHANCE 
CALLUSFORAFREE CATALOG. 


CABLE T.V. CONVERTERS ' 

Jerrold'". Oak, Scientific Atlantic, Zenith, & 
many others. "New " MTS stereo add on 
mule & volume. Ideal for 400 & 450 owners 

1-800-826-7623 S “ 
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QRP CW TRANSCEIVER KIT 

•Available on 20M or 40M band 

• Superior superhel design 

• Single-sign^ receiver 

• CW crystal ladder filler • All Coils are Pre-wound 

• VFO tuning with vernier dial 





OAK HILLS RESEARCH 

QRP HEADQUARTERS > 
20879 MADISON STREET S 
BIG RAPIDS, Ml 49307 
(616) 796-0920 
24 HR. fax—(616) 796-6633 
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Hamsats _ 

Amateur Radio Via Satellite 



satellite operation at K5ERP on Field Day in South Texas. 



Photo B. Bob NSLCO modifies the Field Day satellite/packet station while Dave 
KSEFtP works HF, and Victor N5VPC observes. 



Photo C. Some of the crew at K5ERP on Field Day 1992. From left to right down 
the table: KB5NZK, KSERP. N5EM, N5XGW, N5RPQ and WA5LHM. 


Andy MacAllister WASZIB 
14714 Knightsway Drive 
Houston TX 77083 

AMSAT-OSCAR-13 has been per¬ 
forming extremely well. Signals from 
our high-orbit, multi-transponder ham- 
sat have been as strong as they were 
when the satellite was launched over 
lour years ago. More DX stations have 
been heard operating through this 
satellite than ever. Alter completing 
my DXCC a few months ago. I am still 
working "new ones" without following 
the DX news. It is not uncommon to 
hear a relatively rare DX station that 
would be swamped on 20 meters, call¬ 
ing “CQ" lor several minutes on the 
satellite before getting a reply. 

AMSAT-OSCAR-10 inspired many 
DX stations to try satellite communica¬ 
tions. but A-0-13 has surpassed A-O- 
10's popularity. Many DXpeditions 
have taken equipment along for at 
least Mode B (70cm up and 2 meters 
down) operation and some have been 
heard on Mode J (2 meters up and 
70cm down) and even Mode L (23cm 
up and 70cm down). 

Over time the orientation of A-0-13 
with respect to the sun is modified to 
keep the solar panels fully illuminated. 
These changes require changes to the 
transponder-mode schedule. Table 1 
shows the current operating timetable 
as provided by G3RUH, DB20S and 
VKSAGR. The "MA" numbers refer to 
A-O-13's position in orbit and stand for 
mean anomaly. A MA of 0 or 256 is 
perigee, the satellite's closest location 
with respect to the earth. A MA of 128 
is apogee, when A-O-13 is farthest 
from the earth. The terms Alon and 
Alat refer to the orientation of the 
satellite at apogee. When Alon and 
Alat are 150/0. the satellite is aimed at 
the earth before apogee. The best 
pointing angles (orientation of the 
satellite's gain antennas with respect 
to earth observers) correspond closely 
with Mode L and S (70cm up and 
13cm down) operating times. This is 
necessary due to the narrow beam 
patterns of the satellite's microwave 
antennas. An experimental schedule 
with mode changes based on the day 
of the week in addition to MA counts 
was not well received earlier this year. 

Table 2 presents the calendar of 
events for the control of A-O-13 
through the end of the year and Table 
3 is an element set lor A-O-13. good 
lor about six months. These orbital el¬ 
ements have been averaged from 10- 
element sets over a 90-day period by 
James G3RUH and provide excellent 
long-term accuracy. 

As mentioned in previous columns. 
A-O-13 is scheduled to re-enter the at¬ 
mosphere in late 1996 due to the 
gravitational effects of the sun and 
moon on the orbit. Until then we can 
expect excellent communications and 


a continued rise in DX and other activ¬ 
ity through the transponders. 

Field Day on A-O-13 

This year's Field Day provided 
many newcomers an opportunity to 
observe and participate in satellite 
chasing via A-O-13. Long-time satel¬ 
lite enthusiasts forget the many hur¬ 
dles they have overcome to get quality 
satellite communications. Equipment 
used on Field Day, from the antennas 
to the power source, represents the 
simplest configuration needed for con¬ 
tacts. All of the system components 
are usually out in the open for Inspec¬ 
tion by future satellite operators. 

This year provided superior condi¬ 
tions lor A-O-13 operation. The Mode 
B passband sounded like 20 meters. 
Excellent signal levels on 2 meters 
were heard by all during Saturday's 
evening hours. 

Our group in South Texas used the 
call K5ERP (Effective Radiated Pow¬ 
er) to make several dozen contacts on 
A-O-13 using the Cushcraft AOP-1 
satellite antenna package, a Yaesu 
FT-736R transceiver, RG-8 coax and 
amplifiers from RF Concepts and TE 
Systems. Signals through the 
transponder were weaker than expect¬ 
ed. Troubleshooting the system re¬ 
vealed some problems requiring im¬ 
mediate attention. 

The Yaesu rig did not work well 
when voltages dropped below 12 
VDC. The radio and amplifiers were 
on the same battery. Output was low 
and the SSB signals sounded garbled. 
This was cured by wiring radio power 
to a separate deep-cycle marine bat¬ 
tery. Signals got better, but close in¬ 
spection of the amplifier battery 
showed continued low-voltage levels. 
When a generator was brought online 
and connected to a power supply pro¬ 
viding 13.8 VDC, power output in¬ 
creased substantially and quality voice 
contacts were pursued in earnest. 

Experiments were performed with a 
Lightning Bolt 7-element quad for 
70cm Mode B uplink activity. The 
Cushcraft 416-TB 70cm crossed yagi 
(wired for right-hand circular polariza¬ 
tion, RHCP) was temporarily removed 
from the array to allow some quick 
comparisons. The small quad (de¬ 
scribed in last month's column) per¬ 
formed well. Received signal levels 
were within a few dB of those heard 
when using the crossed yagi. No spin 
modulation was noted. The small quad 
cannot be expected to exceed the per¬ 
formance of the larger RHCP yagi. but 
lor simple portable work It is a good 
option. 

Other Hamsats on Field Day 

A-O-13 wasn't the only active satel¬ 
lite available for Field Day 1992. Many 
stations were heard and worked 
through Mode B on A-O-10. the Mode 


A transponder (2 meters up and 10 
meters down) on RS-10. the analog J 
transponder on Fuii-OSCAR-20 and 
the digital modes of the PACSATS. 

Fora lucky lew, voice contacts were 
made with KB5SIW on the Space 


Shuttle Columbia during mission STS- 
50. Dick operated the Shuttle Amateur 
Radio Experiment (SAREX) on 2 me¬ 
ters FM. His class and section were 
announced as ■2C SPACE" 

Continued on page 74 
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Table 3. Smoothed G3RUH Element Set for A-O-13 

(Good for at least six months.) 

Satellite 

OSCAR-13 Smoothed 

Epoch year 

1992 

Epoch time 

151,596991 days 

Inclination 

57.0387 deg 

R.A.A.N. 

22.3910 deg 

Eccentricity 

0,730235 

Aig perigee 

287.1693 deg 

Mean anomaly 

10.1596 deg 

Mean motion 

2.097182 rev/d 

Decay 

0.0 rev/d/d 

Revolution 

3033 

Semi major axis 

25781.821 km 

Perigee height 

576.90 km 


For those who didn't try satellite 
operation, there's always next year, 
A satellite station is a “free” trans¬ 
mitter for any group operating at 
least two HF rigs. In addition to the 
100 point bonus for a single satellite 


contact, it is possible to get as 
many as a few hundred contacts 
with a well-managed station 
through the many hamsats in the 

Ri 
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POWER Supply bridge RLCTifier 

CURRENT ^APPLICATIONS 



Figure 1. Solid -stale emergency backup supply. 



when plug is inserted. 


Q 1 Use heat sink 
TIP 120 ifoutput>lA 



Figure 3. The 'de-rippler.' 


Solid-State Emergency Backup 
Supply 

This circuit will allow any 12-voll 
radio or related equipment to contin¬ 
ue to operate when commercial 
power is interrupted to the DC pow¬ 
er supply. In addition, it will maintain 
a charge on the auxiliary power 
source. See Figure 1. 

The bridge rectifier, FI and F2, 
must be large enough to supply the 
maximum current drawn by the ra¬ 
dio. RI supplies a trickle voltage 
across the reverse biased section of 
the bridge while the power supply is 
in operation. This provides a contin¬ 
uous charge to the lead acid battery. 
Although a small voltage drop will 
be observed when supplying a radio 
through the circuit, satisfactory oper¬ 
ation should result. Uninterrupted 
operation will be realized even in the 
event of a commercial power out¬ 
age, without the radio "dropping out" 
at all. This circuit is being used in 
commercial radio installations with 
excellent results. 

Butch Herring KE5V 
Jonesboro AK 


Adaptable Monophonic Output 
Here's one that the foreign manu- 
facturers are starting to use on 
portable receivers so that one may 
plug either a mono earphone or the 
now-popular stereo headsets into 
the same jack without an adaptor. 
Audio is provided to both tip and 
ring of the stereo plug, and the 
mono plug receives audio even 
though it shorts the ring connection 
to ground. Insertion of any plug 
disables the loudspeakers. A switch- 
type stereo jack (of any size 
desired) must be used for this 
adaptable monophonic output. See 
Figure 2, 

Ron Johnson WA5RON 
Austin TX 

“De-Rippler" Eliminates Hum in 
Older Equipment 

This “de-rippler” can be added to 
older unregulated power supply cir¬ 
cuits to eliminate hum. Unlike a volt¬ 
age regulator, it doesn't change the 
voltage much, and thus is suitable 
for adding to existing equipment. All 
parts are available at Radio Shack. 


Ripple must already be less than 
1.8V peak-to-peak. If ripple is less 
than 1.2V p-p. D1 can be replaced 
by a direct connection, and the volt¬ 


age drop will Ihen be only 1.2V. See 
Figure 3. 

Michael Covington N4TMI 
Athens GA 
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Hams WITH CLASS 


Carole Perry WB2MGP 
Media Mentors, Inc. 

PO. Box 131646 

Slaten Island NY 10313-0006 

Teaching the Teachers 

For the past 12 years most of the 
teachers at my school would slow 
down their pace a little as they ap¬ 
proached my room in order to better 
hear what was going on In 'The Radio 
Room.' If my eyes accidentally made 
contact with theirs, they would smile 
and quickly move on for fear of being 
invited to “come on in.' Those few 
brave souls who were daring enough 
to cross the threshold into this unique 
classroom were rewarded with many 
surprising experiences. They’ve all 
been back many times since their first 
encounters. But, many of the teachers 
at Intermediate School 72 in Staten Is¬ 
land, New York, were afraid to inquire 
further about the ham radio program 
because they were Intimidated by the 
unknown and were afraid of seeming 
ignorant. 

Finally, this year, I got the chance I 
had been waiting for. Our school dis¬ 
trict sponsored a professional growth 
project and asked me to teach a 
course about how to use ham radio In 
the classroom. I knew the Importance 
of this kind of exposure, so I really did 
my homework. 

The course was to be given in two 
parts. The first session was designed 
to make the teachers feel comfortable 
in my room with the radio equipment, 
and to Introduce them to the different 
aspects of amateur radio. I bombard¬ 
ed them with lots of handouts I got 
from the education department at the 
ARRL. Teachers always love to leave 
a workshop with lots of reading materi¬ 
al that they can peruse later. 

During the first session I also gave 
each teacher an outline of lessons that 
could be used to enrich their respec¬ 
tive curriculum areas through the use 
of ham radio. At my workshop there 
were teachers from various depart¬ 
ments of the school. We had social 
studies, science, language arts, ESL 
(English as a second language), art, 
and journalism teachers in atten¬ 
dance. I was able to give each one of 
them a highly motivational idea to in¬ 
corporate in a unit of study through 
ham radio curriculum. 

I left some time to do a live radio 
demo. They all enjoyed listening to 
various hams check in on the 2 meter 
repeater, but no one would volunteer 
to come to the mike. It has been my 
experience that adults are more reti¬ 
cent than children to get on the air for 
the first time. Well, after two or three 
lively conversations with some terrific 
hams who gave encouraging greet¬ 
ings to the teachers In my room, one 
brave soul, Larry Orange, a social 
studies teacher, went right up to the 
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microphone for his first QSO. He was 
graciously welcomed on board by the 
ham he was in contact with. We all ap¬ 
plauded him. and a great time was 
had by alii 

As they left my room they were 
able to view some of my students' pro¬ 
jects which were on display. Of course 
I made sure to have all the different 
disciplines represented In the exhibit. 
They were really amazed at the many 
applications there are in every major 
subject area. The interdisciplinary ap¬ 
proach to education has always been 
the way I bring in the different areas of 
study. The 6th, 7th and 8th graders in 
my program are eager to learn the 
material because it’s on a need-to- 
know basis. Geography isn't taught as 
an isolated collection of facts. In my 
room, the children race to the big wall 
map. or scramble lor the atlas or globe 
to find out where the voice they're lis¬ 
tening to on the radio is coming from. I 
firmly believe that this kind of learning 
Is very meaningful because It Is rele¬ 
vant to something they are interested 
and involved in. 

I was pleased to see that there was 
animated discussion going on 
amongst the group as the teachers left 
my room. I told them to begin looking 
for opportunities to creatively use ham 
radio in a unit of study in their classes. 
One of the best comments I overheard 
was, "Now I see why the kids love 
coming here.' I knew that these teach¬ 
ers were starting to see the possibili¬ 
ties of bringing some fresh approach¬ 
es Into their lessons for the students to 
have fun with. 

The Second Session 

During the second session I spent 
some time giving out information 
about the FCC license structure, and 
in discussing the various reference 
and study materials that are available. 
I also showed the ARRL video The 
New World of Amateur Radio' so they 
could get a good overview of the myri¬ 
ad of activities ham radio has to offer. I 
spoke about my love for ham radio as 
a hobby and the great personal satis¬ 
faction I've gotten out of it. 

Next, I showed them a video of the 
children In my classes having fun with 
ham-radio-related activities. The 
teachers of course recognized many 
of the students in my video (“Reading. 
'Riting and Radio"). They were im¬ 
pressed with the way that even the 
"more reluctant learners' of our school 
were genuinely interested and in¬ 
volved in various projects with the ra¬ 
dio. I pointed out that ham radio has 
something lor everyone. The material 
can be adapted to be both appropriate 
to the slow learner and challenging 
enough for the more gifted. 

Several special education teachers 
had joined our group, and were espe¬ 
cially Interested in the hands-on ap- 
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proach for leaching skills needed In 
the learning of Morse code. Amateur 
radio in the classroom affords the 
teacher the chance to use a multime¬ 
dia approach to the curriculum. Sup¬ 
plying the students with code practice 
oscillators is a terrific hands-on activi¬ 
ty. I have found that the special educa¬ 
tion students especially truly enjoy 
handling the oscillators and adjusting 
the tone and volume knobs. The spe¬ 
cial ed teachers were really excited 
about the way I explained how I leach 
auditory skills with the oscillators. Ev¬ 
ery child is forced to listen only to the 
student sitting right next to him. When 
20 keys are all going on at the same 
time, it's no easy task to pick out the 
single tone you're listening for. It is tru¬ 
ly amazing to observe the progress of 
the students as their listening skills Im¬ 
prove through the term. 

I demonstrated each teacher's 
name In code, and then had them 
identify It on the board. Just as I do 
with the children, I made sure il was a 
fun experience. By the time they left 
the room that day. several teachers 
were already planning how they would 
be studying Morse code in teams. As 
a homework assignment. I asked each 
teacher to write up a lesson plan 
based on something they had learned 
in the ham radio workshop. 

The Results 

Arrangements were made for me to 
work with the social studies classes 
when the teachers would be introduc¬ 
ing different regions of the world. We 
all agreed that it was a lot more excit¬ 
ing to be able to speak directly with a 
citizen of a specific area in the world 
than to just read about it in a book. 
One of the teachers. Norman Pianko, 
said he would be planning on working 
on interview skills so that his classes 
would be prepared to ask questions 
about the culture and background of 
the people his students could speak 
with on the radio. Another social stud¬ 
ies teacher, Larry Orange, saw the im¬ 
mediate advantage in the area of cur¬ 
rent events with the radio. He was ex¬ 
cited about the possibilities of speak¬ 


ing live with people who are in the 
midst of events like hurricanes, earth¬ 
quakes. floods or plane crashes. He 
was intrigued as I told him how we 
had spoken with children in Los Ange¬ 
les on the CQ All Schools net right af¬ 
ter they had experienced a minor 
earthquake. He saw the advantage of 
children speaking directly to the vic¬ 
tims or participants of a disaster, and 
then comparing their accounts to the 
media reports later on. Lots of good 
lessons to learn in this area. 

The ESL teacher was fascinated by 
the obvious highly motivational oppor¬ 
tunity to have a non-English-speaking 
child sit at the radio and listen to the 
different dialects and various lan¬ 
guages that can be heard on the air. 
Peggy Koutsantonis said that her ESL 
students would probably love the idea 
of using Morse code to communicate 
with others. She could encourage 
them to give oral and written reports 
about hams they would be able to 
contact. She plans on doing lots of ex¬ 
change lessons with me next term. 

Iris Sweig and Theo Zalantls are 
language arts teachers who immedi¬ 
ately saw the application to skills that 
they teach to the need to instruct chil¬ 
dren to speak clearly and succinctly 
on the radio. They loved the idea of 
having the kids exchange videos and 
letters with the other children they 
meet on the air. We all agreed that ev¬ 
ery teacher should be teaching good 
communications skills, no matter what 
their subject area may be. 

Even if each teacher who attended 
that workshop Includes just one unit 
relating to ham radio. It was all worth 
it. The teachers were challenged to 
incorporate new ideas and approach¬ 
es into their curriculum. It was stimu¬ 
lating to consider new ways of moti¬ 
vating the children. I hope to have the 
opportunity to do more of these work¬ 
shops. 

If each of us can convince one 
teacher to enrich a lesson by using 
ham radio material, we will truly be 
making a difference in the learning of 
children. Please let me know how your 
attempts work out. Q 
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would not compete, blindly, lor the Irequency. See the text lor more information. 


JellSioman N1EWO 
do Amateur Radio Today 
70 Route 202 North 
Peterborough NH 03458 

Tuning Up Your Packet 
Station 

So you've got the TNG connected to 
the radio and the computer, and it 
works—sort of. You are starting to wonder 
whether part of the packet hobby is 
watching the LEDs on the TNC’s front 
panel go on and off—’cause you sure 
spend lots of time doing that, compared to 
actually reading stuff from the computer's 
display. Well, don't despair, there are 
some things that you can do to tune up 
your station so that you can spend more 
of your packet lime reading messages in¬ 
stead ol LEDs. 

You Are a Node on a Network 

Many of the performance problems 
packet users experience are related to 
the LAN (Local Area Network) on which 
they are a node. To understand how this 
can come about, let's take a look at some 
of the base technology of packet radio. 
Amateur packet radio is based on a data 
exchange protocol (set of rules) called 
AX.25. for Amateur X.25. AX.25 is based 
on a principle called CMSA/CD—Carrier 
Sense Multiple Access/Collision Detec¬ 
tion. Breaking down this Important sound¬ 
ing term will make Its meaning very obvi¬ 
ous. 

Carrier Sense: Any ham who has 
worked phone knows what this means: 
Just as you wouldn’t try to talk over some¬ 
one who was using a repealer, the TNG 
doesn't try to transmit if it hears someone 
on frequency. For some TNCs, this will 
mean any lime the squelch breaks. Oth¬ 
ers provide belter performance by listen¬ 
ing for actual data and ignoring noise. 
This technique is called DCD. for Data 
Carrier Delect. 

Multipie Access: This just means that 
more than one network node will use the 
data channel. While this may seem obvi¬ 
ous from the radio point of view, when it 
was invented It was revolutionary. Think 
of the serial cable that runs from your 
TNG to your terminal—prior to schemes 
for multiple access, this Is how all data 
communications was done, one-to-one. 

CoOision Detection: While the TNG will 
listen to the channel to avoid transmitting 
over another station, there are at least a 
couple of conditions where two stations 
will transmit at the same lime. The most 
common :;ituation is where two stations 
can't hear each other. In this case the 
TNG will assume that the frequency is 
clear, and will transmit whenever it has a 
packet to send. A third station, say a 
PBBS, can hear both stations—and so a 
collision occurs. This is sometimes re¬ 
ferred to as "hidden Iransmiller syn- 

The second situation is where two sta¬ 
tions that can hear each other find the fre¬ 
quency clear and decide to transmit at ex¬ 
actly the same time. 

AX.25 can detect collisions because 


part of the data packet—from which pack¬ 
et radio gels its name, but more properly 
called a frame—is a checksum. A check¬ 
sum is the result ol a mathematical opera¬ 
tion performed on all the data in the 
frame The receiving station performs the 
same calculation, and if the received 
checksum is not the same as the calculat¬ 
ed one the packet is discarded. The re¬ 
ceiving station then requests a retrans¬ 
mission of the packet, repeating the pro¬ 
cess until a complete packet arrives. On a 
wire, a cotlision is just about the only thing 
that can damage a packet. On the air. 
noise, fading, and collisions can all dam¬ 
age packets. These retries are one of the 
biggest channel and time wasters in the 

Because you are a network node, 
what you do affects everyone else. It is 
very important to keep in mind that the 
LAN Is a resource shared by everyone, 
and anything you can do to improve your 
station's performance helps everyone 
else, loo. 

Speak Up, and Listen Carefully 

Many of us use a hand-held radio lor 
our packet station. It is convenient, and 
besides, it's a good excuse to go out and 
buy a newer model to carry around. There 
is nothing wrong with using a hand-held 
radio, but keep in mind that the ideal situ¬ 
ation for the packet LAN is that every sta¬ 
tion hear every other station. Think about 
your handheld: Is it three waits? Five? It 
is not just important that the PBBS hear 
you—remember the Garner Sense pari ol 
GMSA/GD. If the PBBS hears you. but 
other stations don't, you are a hidden 
transmitter!. Ever wonder why your sta¬ 
tion sometimes times out with a “retry 
count exceeded” message? Hidden trans- 
millersl You can’t hear them but your 
PBBS can and. being a very polite sort of 
PBBS. it is going to wail until the channel 
is clear before sending you an AGK (AG- 
Knowtedgemeni). It waits so long, in fact, 
that your poor TNG figures it’s gone, and 
disconnects. Hidden transmitters are one 
of the biggest problems for the packet 
LANs around the US. 

To keep your station from being a hid¬ 
den Iransmiller there are a few steps that 
you can take. First, pul up the best omni¬ 
directional antenna you can manage. 
While a beam may let you hear the 
PBBS—and it hear you—really well, re¬ 
member the point of the discussion 
above: It is just as important that the other 
LAN users hear you, too. 

A nice antenna that can be had cheap 
Is a J-pole. It is easily built from almost 
any sort ol metal tubing and works very 
well. You'll find plans for J-pole antennas 
in nearly any antenna book, and in back 
issues of 73. If you don't leel like building 
an antenna, and you don't mind spending 
a bit of money, antennas like the AEA 
IsoPole or the Gushcraft Ringo Ranger 
are available from any amateur radio 
dealer and work very well. Whatever an¬ 
tenna you use, put it up high. VHF com¬ 
munication is pretty much a line-of-sight 
affair; the higher you get that antenna. 


the farther you can talk. 

Once you get yourself the best possi¬ 
ble antenna, it may be lime to consider an 
amplifier. Depending upon the area cov¬ 
ered by your LAN, it may be necessary to 
run more than the live walls your hand¬ 
held can manage. You might also consid¬ 
er getting a used mobile rig at a hamfesl. 
but if you do. try to gel something relative¬ 
ly new. The switchover lime between 
transmit and receive on older rigs may 
make them difficult to interlace with the 
TNG. Once you have a good signal out 
there you can consider some other fac¬ 
tors that might effect your packet perfor¬ 
mance. 

Cooperation 

Because packet depends on all of the 
LAN's users to get good performance, lo¬ 
cal cooperation is very important. Even il 
you have a wonderful signal, a single hid¬ 
den Iransmiller can ruin your packet day. 
This is where local packet organizations 
come in. If you have one. join IL If you 
caa and are so inclined, gel on the tech¬ 
nical committee. Help packet newcomers 
to gel a good signal on the air. There are 
some things that a group can do to help 
make things belter for everyone. For ex¬ 
ample. there are some parameters avail¬ 
able in the TNG-2 firmware which were 
developed by Phil Karn KA9Q. These 
parameters-PPersist and Slolime—help 
make Ihe stations acquire the channel 
more randomly, reducing collisions, but 
this only works if everyone uses them. 

Repeaters 

A repealer—like Ihe kind used for 
voice operation—makes an enormous im¬ 
provement in LAN performance by effec¬ 
tively eliminating hidden transmitters in Its 
sen/ice area. Even low power stations are 
heard by everyone since they go through 
the repealer 

For packet, a system that regenerates 
the digital information is actually better 
than a normal audio repeater. This type of 
repealer is almost identical to a voice re¬ 
peater but instead of just passing the au¬ 
dio from Ihe input to Ihe output, it reads 
Ihe digital infonnation on Ihe input and re¬ 
generates II—transmits its own clean ver¬ 
sion of Ihe bits—on the output. This Is 
very similar to what some repeaters do 


with DTMF and GTGSS tones. 

If repealers are so great for packet, 
why aren’t there more of them? I'll give 
you a one-word answer: money. For 
some reason we are perfectly happy 
about—in fact, often Insist upon—giving 
money to support our local voice repeater. 
Yet somehow, when il comes to packet, 
we expect Ihe sysops to fool Ihe bill. 
Think about il: When was Ihe last lime 
you wrote out a check for Ihe local re¬ 
peater organization? Your PBBS sysop? 
Why not sehd ten or Iwehly bucks to Ihe 
guy who spehds lots of lime and money 
to make sure that you can read your 
packet messages and mall? If we can 
make it normal to pay for packet access, 
then maybe we can start pulling up re¬ 
pealers and gelling serious about our 
LANs. The money is not going to magical¬ 
ly appear—it’s got to come from you. 

Portable Packet 

I gel involved In helping during disas¬ 
ters whenever I can, so portable packet 
stations are ol great interest. How many 
ol you are doing portable—or mobile- 
packet? N1EWO/M consists ol a Heath 
HK-21 portable TNG and a Yaesu FT209- 
RH handheld. The terminal is variously a 
TRS-80 Model too and a number of dif¬ 
ferent notebook computers that move 
through here. It has two battery options. 
First is Ihe normal NiGd pack lor Ihe radio 
and a 12-volt pack that I built lor the TNG 
(Ihe internal battery was too expensive). 
The second is based on Gales Gyclon 
battery packs. These are sealed lead-acid 
batteries—not GelGells—with some really 
exceptional properties. One of these 5 Ah 
batteries will run Ihe station for several 
days of intermittent use. If you are doing 
portable packet, what is your station like? 
How do you power il? I am very interest¬ 
ed in what people have come up with. 


I really want to make this column what 
you—Ihe readers—want it to be. Don't be 
shy; tell me what you like and don't like 
about il. I really need your feedback to 
make this an information resource for 73 
readers, I am Interested in any questions, 
or Ideas for future topics, that you might 
have. Thanks lor reading and 73 de 
N1EWO. Q 
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Above & BEYOND 


VHF and Above Operation 


a L Houston WB6IGP 
San Diego Microwave Group 
Badger Lake Ave. 

San Diego CA 92119. 

Surplus Equipment 10 GHz 
Amplifier 

LasI month I covered component parts 
and a 12 GHz LNC modified for the 10 
GHz amateur band. One question sur¬ 
faced concerning that coiumn. Just what 
is the difference between an LNA and an 
LNC? 

An LNA is just an ampiifier for the fre¬ 
quency in use. hence Noise Ampiifier 
(LNA). An LNC (Low Noise Converter) is 
an ampiifier, mixer and converter assem- 
biy ail contained In one remote antenna- 
mounted unit. LNAs are common on the 
0.7 to 4.2 GHz satellite bands while LNCs 
are the In thing on the Ku 12 GHz satellite 
band. LNCs must convert to a lower fre¬ 
quency for transmission on the coaxial 
feedline to the station equipment. The 
loss on a length of coax feed cable at 12 
GHz would be quite excessive! With that 
cleared up. let's get on to this month's 
topic. 

This month let's cover another useful 
microwave component that is available 
from the surplus market: an Avantek 
quarter-watt power amplifier. The neat 
thing about this device Is that it can be 
modified for 10 GHz operation. This item 
was advertised in the Apnl '92 Issue of 
Nuts and Volts. It was the featured item 
on the inside of the fnjnt cover, titled ‘14 
GHz Satellite Antenna Bits.' The down- 
converter (last month's ‘Above and Be¬ 
yond" column), as well as the Avantek 
amplifier (this month's column), were of¬ 
fered for sale. I hope you did not miss this 
bargain as I believe Halted Specialty, who 
ran this ad. was swamped with requests 
for these items and they ran out of stock 
on some. I know that the amplifiers are 
gone and I hear Halted would like to have 
more to sell. 

For those who picked up on this item, 
you will be pleasantly surprised that both 
items can be converted to our 10 GHz 
band with a little effort. Specification wise, 
the Avantek 14 GHz module, as Hailed 
advertised, is Ku band. 14 to 14.5 GHz. 
0.25 watt output with SMA coaxial con¬ 
nectors. The unit has both monitor and 
power detection outputs. The great part is 
that It operates on +12 to +15 volts DC. 
The unit is brand-new and measures 4' x 
8" X 1 ■ high. Halted wanted $24.95 for the 
unit—what a bargain! I believe the amplifi¬ 
er was designed for satellite service, such 
as gas pump credit card transactions, and 
was an early design. Manufacture dates 
on the units that l obtained vaned around 
1986. so the design was not too old. 

Kerry N6IZW was the first in our San 
Diego Microwave Group to spot the ad 
and order an evaluation unit. Kerry was 
instrumental in retuning the first unit to 10 
GHz with the same power output as was 
normally provided at 14 GHz. Needless to 
say, we ordered more units. Remember. 
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from the last month’s column; Don't jump 
into something until it’s been evaluated. 
Well, this unit proved so hot we got a dai¬ 
ly quantity report from the many different 
amateurs who were placing orders for iL 

We helped spread the word, and it 
went around so last we even received 
some calls alerting us to the item. The 
word spreads fast when it’s a premium 
useful item available. I heard a rumor that 
one sale of these amplifiers was for 100 
units in one transaction. I don’t know 
where all of these amplifiers went, but the 
original quantity must have been substan¬ 
tial. Let's get on to the meat and potatoes 
of this unil. 

The Avantek amplifier enclosure is a 
machined box that has a cover plate fas¬ 
tened with a multitude of screws. The 
cover can be removed quite easily, but 
you might have to pry gently with a knife 
edge to break the seal of the rubber gas¬ 
ket under the cover plate (with the screws 
removed). With the cover plate off you 
can see the three-stage power amptilier 
running along the top of the amp. The 
bottom compartments contain the power 
supply and power monitoring'circuitry. Dif¬ 
ferences have been noted on several of 
the amplifiers we observed. We feel these 
were due to changes in design. This dif¬ 
ference is not of much concern as most of 
the units noted are the old design. 

The difference (old to new) can be ver¬ 
ified by looking at the top right side of the 
amplifier at the drculator. amplifier portion 
of the circuit pointed up. The old design 
has a metallic square drculator, while the 
newer circulator looks like a ceramic de¬ 
vice in the same spot. Performance-wise 
the newer unit can deliver a dB or two 
more than most of the older units. From 
the outside of the units, the break in units 
(old to new) seems to happen around se¬ 
rial number 5600. In reality, both units 
work well and this is a minor ctfference. 

The first priority before starting modifi¬ 
cations is to set up a static-free work sta¬ 
tion on which to do the actual circuit 
changes. Use a ground plate to hold the 
amplifier and ground all instruments to 
this plate. That includes your soldering 
iron (low voltage temperature-controlled 
type desired here). Ground yourself with 
an approved wrist strap, not a direct con¬ 
nection to ground. Most wrist straps have 
a megohm or so in the leads to prevent 
an accidental direct connection between 
yourself and the common ground. This 
prevents a high current conduction 
through you. The idea here is to dis¬ 
charge static. NOT LIGHT UP YOUR 
LIGHTS. 

Back to the modfications. The original 
adjusting tabs that were used to tune the 
amplifier (stripiine) to 14 GHz need to be 
removed. These tabs were added at the 
factory to adjust the unit for peak perfor¬ 
mance at 14 GHz. When tested after the 
tabs were cut away with an X-acto"' 
knife, the amplifiers modified to this point 
gave between 5 and 10 dB of gain at 10 
GHz. The important thing is that there is 
September, 1992 



Photo A. Original unmodified Avantek quarter-watt power module. 



Photo B. Modified Avantek power module, with only the top portion (amp circuitry) 
modified. No diange to the power supply circuit. 



something to see (gain at 10 GHz) before 
actual modification. 

The procedure to retune the ampiifier 
at 10 GHz is made in small steps using 
wooden toothpick tools. The toothpick 
tools were made by cutting a flat end on 
one end of the round toothpick. Super- 
glue a small piece of copper (snowflake 
size) to this end of the toothpick.- Several 
of these were constructed and graded as 
to size of the copper snowflake. 

Place the tool on the stripline at vari¬ 
ous points to determine where similar¬ 
sized permanent copper stubs are to be 
affixed. Toothpicks in several sizes can be 
used to find the best copper tab to use for 
best gain. By having several sizes of cop¬ 
per toothpick tuning tools we can dupli¬ 
cate what size of copper bit Is needed on 
the stripline to adjust to 10 GHz. This opti¬ 
mization is done with power applied, but 
at reduced input levels (drive) so as to not 
have the amplifier at full output power. 

Kerry used -15 to -10 dB input drive 
during this adjustment phase. Note the 
output gain achieved with the toothpick 
and then remove the DC power/drive. 
Then, in a static-free involvement, a simi¬ 
lar copper snowflake as the toothpick tool 
had placed on the stripiine exactly where 
previously noted. Solder tack it to the 


stripiine and relest with low drive power 
and DC applied. Check for similar power 
gain as noted before. If It is OK, proceed 
to the next stage or stripiine section and 
check for gain with the toothpick test tool 
at this new location until you are satisfied 
with unit's performance. There will be 
some interaclion with tuning and all must 
be rechecked for final adjustment. Most 
amplifiers yielded an overall gain of about 
24 dB. 

Just where to place the copper bits to 
retune each amplifier will vary from amp 
to amp. We have found that the tuning will 
go something like this for tab insertion, 
and this too will vary from unit to uniL The 
input stripiine almost at the input connec¬ 
tor needs a tab added first. First amp 
stage: not much to do here. Second 
stage; nothing noted at the input but re¬ 
quires a large tab on the output right at 
the device lor the best gain at 10 GHz. 
Third stage (nnal): has a very thin input 
line width; needs to be wider and have a 
lab attached lor best gain. The output 
needs a very wide line/tab added. The 
output stripiine towards the circulator 
needs to have tabs added about 1" and 2' 
away from the output stage for final gain 
adjustments. Be careful when placing 
tabs and line width copper bits near the 

























dicate the position ol the copper “snowflakes' soldered to the strif^ine. The exact position m 


>e determined by testing. 


devices—inspect them before applying 
power. I suggest using a high power eye¬ 
piece to check everything. Remember— 
take your time; it's just like cutting a piece 
ol wood. You can measure two or a 


Soapbox 

I have a friend who runs a compuler- 
oriented business in San Diego. He has 
been very instrumental In getting me up 
and running on the IBM computer sys- 



his information retrieval systems which 
are fax-based. How the system works is 
quite Interesting. Just phone up the sys¬ 
tem and all operation is totally voice Inte¬ 
grated in selection. You confirm direction 
on the system by touch-tone answers to 
the system's voice questions. 

Alter selecting the particular document 
you want you place your fax machine in 
the receive mode and off it rips at 9600 
baud. This system is quite sophisticated. 
We are not talking text but high quality 
photographs and schematics, all comput¬ 
er generated, are possible. When time is 
available we plan to try some artwork 
transfers. The trial tests look so good they 
don’t even look like the normal faxes I am 
familiar with. This system is in communi¬ 
cation service and I will be glad when It Is 
online assisting our amateur applications. 

Some time will be devoted to testing 
such things as dimensional stability and 
aspect ratio, and lenglh-to-width scan di¬ 
mensions. After some testing I hope to 
have this service up and running for your 
use. The exciting thing is that this is not a 
one-line telephone based system, It’s 
multi-line so quite a few users can oper¬ 
ate the system at the same time. We’re 
talking a very big system here. More on 
this later when we have some files set up. 

Newsletters from Great Britain 

There are several newsletters lor mi¬ 
crowave operations that have been for¬ 
warded to me lor infomiation. The first is 
a monthly newsletter from Lambda 
House, Cranborne Road, Potters Bar, 


Hertfordshire EN63JE, England. This is a 
monthly publication from the Radio Soci¬ 
ety ol Great Britain, edited by G3PHO 
and G8AAGN. The April ’92 etSUon that I 
received covered several construction 
projects. One had modifications to an os¬ 
cillator board for a multiplier at 2.5 GHz 
for a 10 GHz transceiver. Another article 
covered a very unique method ol power 
supply conversion, converting 12 volts to 
+20 volts at 400 mA. Also, it provides -5 
volts bias at 50 mA. Other articles cov¬ 
ered news and views from “the world 
above 1 GHz." Quite a nice newsletter. 

The other newsletter is the “VHE/UHE 
DXer,’ c/o Dave Hardy G8ROU, Thorn- 
tree House. Wensley. Matlock, Derbyshire 
DE42II, United Kingdom. This newsletter 
covered microwave kits’ availability and 
news and operations TV DXing, the re¬ 
sults of a local noise figure measure¬ 
ments contest and a few construction arti¬ 
cles. The cost ol this newsletter is $14 a 
year for bimonthly distribution. 

A U.S.-based newsletter, the “AMRAD 
Newsletter.’ is devoted to amateur radio 
and computer experimenters. They advo¬ 
cate experimental designs and promote 
Ideas and the dissemination of such infor¬ 
mation through several means, the 
newsletter and the computer bulletin 
board. Their BBS is operated by 
Lawrence Kesteloot N4NTL (703-734- 
1387) 300,1200, 2400 baud, 8 data bits, 
1 stop bit and no parity. Their newsletter 
further Identifies services to the handi¬ 
capped and a repeater on 147.81 in 
147.21 out that is located in McLean, Vir¬ 
ginia. This month’s topics, two of my fa- 
voriles, are lasers and 10 GHz conversion 
covering the Radio Shack ‘Elavoradio’ 
which is used in an IE amplifier applica- 
fion lor 10 GHz. Membership in AMRAD 
Is $15 a year. They give honorariums of 
one-year-free membership for original 
material accepted lor the newsletter. Their 
address is Editor, “AMRAD Newsletter,” 
P.O. Drawer 6148, McLean VA 22106. 

This amplifier conversion is just the 
application for expanded/detailed informa¬ 
tion to be placed on the fax system. Let's 
get it up and running for my applications 
and I will let you know all the details on its 
operation. As always. I will be glad to an¬ 
swer questions concerning related topics. 
Ptease send an BASE lor a prompt reply. 
73 Chuck WB6IGP. Q 



Photo D. Ctose-up photo ol the driver output, final amp modiTications. 
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Measuring RF Power 

It seems fitting this month to talk 
about measuring RF power after dis¬ 
cussing what a “QRP" is. Just about ev¬ 
ery QRPer i've ever known has his or 
her own way of measuring the output of 
a transmitter, i’ve used Just about every 
known way myseif, and never realty 
found one i think is the best way. 

Way back when, some of us hams 
used RF ammeters in the feedline to in¬ 
dicate maximum RF current. This usuaily 
occurs when the feediine is matched to 
the antenna feedpoint. The RF amme¬ 
ters are kind of useless at QRP power 

One method I use on the testbench to 
measure RF when designing a transmit¬ 
ter is to read the RF voltage across a re¬ 
sistor. This requires an RF probe and a 
VTVM or other high impedance meter, I 
use the 50 ohm resistor in my Cantenna 
dummy load when using an RF probe. 
Here's how you do it: Place the RF probe 
across the dummy load. Apply power 
and key down the transmitter into the 
dummy load. Read the resultant voltage 
on the meter. Now, calculate the power 


by means of P (watts) = E (rms)^ divided 
by 50 ohms. This works, provided you 
have a good RF probe and are willing to 
do the extra work. It’s not the method of 
choice if you're in the mood to check 
your RF power in the middle of nowhere. 

An easier .vay to get a ballpark figure 
is to simply measure the input power to 
the transmitter. This is simple, requires 
only an ammeter and some simple math. 
It’s not easy to tell if the total amount of 
current you're reading on the meter is re¬ 
ally going to the transmitter. There are 
buffer stages, oscillators, sidetone gen¬ 
erators and other circuits that all require 
current when the transmitter goes online. 
If you can cut the VCC line on just the 
PA transistor, insert an ammeter, then 
measure the current, you'll get a much 
more accurate reading of INPUT power. 
Since power equals current times volt¬ 
age, It's a simple matter to multiply the 
two together to find the input power to 
the transmitter. For instance, if your 
transmitter is running from a 12.5 volt 
supply, and is drawing 400 mA. then the 
input power to the transmitter is 5 watts. 
Now, the problem here is we really don't 
know what the OUTPUT power is. 

The Bruene Circuit 


toring transmitter current can sometimes 
be a pain in the neck too. Sometimes 
placing the ammeter in series with the 
transmitter is either too much trouble or 
results in a voltage drop across the amp 
meter itself. The voltage drop may cause 
the transmitter to put all kinds of critters 
on the air. 

What we need then is an RF 
wattmeter which will give us a good ac¬ 
curate reading in the 0 to 5 watt range. A 
classic circuit by Warren Bruene ol 
Collins Radio is shown in Figure 1. 
There have been many variations of this 
circuit over the past years. It's still a 
good performer and you'll see it used 
commercially in today's transceivers. 

In a nutshell, here's how the Bruene 
circuit works, A toroidal transformer 
samples the 50 ohm RF line and causes 
RF current to flow through the secondary 
winding. Think of this as a simple trans¬ 
former with the primary side being pow¬ 
ered by the RF from the transmitter. On 
the secondary, two diodes convert the 
RF into DC to be read by the meter. One 
diode will read the forward voltage pro¬ 
duced and the second diode will read 
the reflected voltage. This way, the 
Bruene circuit makes a very good SWR 

The Bnjene meter circuit needs to be 
balanced and this is the reason for the 
two small value trimmer capacitors. De¬ 
pending on the sensitivity of the meter 
used, RF power levels under 500 milli¬ 
watts will provide full-scale deflection. 

Now, the only problem with this sort 
of metering circuit is in the construction. 
It should be built on a single-sided PC 
board and the parts layout needs partic¬ 
ular attention. Also, a metal box is a 
must. This circuit won't behave itself if 
you put it in a plastic box. ’/ou can use 
some double-sided PC board stock to 
make an RF-tight box, then put this into 
a plastic box if required. If you're sloppy 
in the construction, you won't be able to 
null out the meter. 

Up to a point, the Bruene meter cir¬ 
cuit is frequency sensitive. A watt of RF 


at 3.5 MHz may not be the same amount 
of power needed to produce the same 
meter reading on 30 MHz. When build¬ 
ing this circuit, calibrate it for the highest 
band you plan on operating. 

Calibration requires either using an¬ 
other wattmeter of known accuracy, or 
digging out the RF probe and the VTVM. 

I use the first method and find it works 
quite nicely. 

I've built several versions of the 
Bruene meter. Most have worked just 
tine, some were real dogs. There is one 
thing I did do to change the way it oper¬ 
ates and that was to do away with the 
calibration pot. Now, you'll need this 
pot when you're doing SWR checks, but 
for measuring power, I've never been 
able to reset the calibration pot to exact¬ 
ly the same place every time. I never 
knew if I had Ihe pot set right and thus 
was never sure of the reading I was 

I fixed this problem by adding a rotary 
switch to select up to four different trim¬ 
mer pots. I had one position set for 0 to 
1 watt, a second for 0 to 2 watts and the 
third for 0 to 5 watts. The fourth position 
gave me the calibration pot for setting 
SWR sensitivity. I also used this position 
in the forward reading position for very 
low RF levels. I found I could sense RF 
under 100 mW if my basic meter move¬ 
ment sensitivity was 50 micro amps. By 
using the three positions, I was able to 
keep the reading on the higher end of 
the meter's scale, where its internal ac¬ 
curacy is at its best. If one wanted to, a 
small one-transistor amplifier or a 741 op 
amp could be used as a DC voltage am¬ 
plifier to allow use of the common 0-1 
mA meter movements. Take it from me, 
the idea is good, but you'll need a bat¬ 
tery to operate the amp. Without fail, the 
battery will be dead when you need it 

Next month. I'll show you how to build 
a directional wattmeter. It's an easy pro¬ 
ject. A kit is available for those of you 
who don't want to spend a summer look¬ 
ing for parts. Q 
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ELECTRONICS 


FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS 



$ 36990 ® 


YAESU US A. 


• FT33FI/TTP 

• FT411E 
■ FT811 

• FT470 

• FT911 

• FT5200 

• FT757GXII 


220MHZ HT 
2M HT 
440 MHZ HT 
2M/440 HT 
122 MHZ HT 
2M/44 MOBILE 
ALL MODE HF PORTABLE 


$328.00 

$299.00 

$339.00 

$404.00 

$429.00 

$629.00 

$929.00 



IF YOU’RE IN THE BAY AREA, STOP BY! 

1000 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
Call us at (408) 998-5900 

Since 1933 
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Ham help 


Your Bulletin Board 



STANDARD 

AMATEUR RADIOS 


JNow available - The worlds finest amateur 
radios. Unsurpassed quality and features make 
STANDARD the worlds most popular line of 
amateur radios. 


I 


Mini Deluxe HTs: 

C1 68 A 2 meter Call For 

C468A 450MHz 

Twin Band HTs 
C228A 2M/220MHZ caiiFor 
C528A 2M/440MHZ 
C628A 440MHz & 1.2GHz 

Twin Band Mobile 
C5608DA 2M/440MHZ 

Call For Price 

We also have many accessories for 
these radios and most heath radios. 
Call 1-800.292-7711 for details. 


C & S SALES. INC.. 1245 Rosewood. Deerfield, IL 60015 
(708)541-0710 • FAX: (708)520-0085 write for free catalog I 
WE WILL NOT BE UNDERSOLD ph.ces subject to chance 


1992 GREATER LOUISVILLE 

IIAMFEST / COMPUTER SHOW 


ARRL GREAT LAKES DIVISON 
CONVENTION A 

SEPTEMBER 26th & 27th 

- COMMERCIAL VENDORS 

- FLEA MARKET vIgK/ 

- FORUMS \Hy 

- FC C TESTING W 

- LADIES PROGRAMS ^ 

Location: 

COMMONWEAl-TH CONVENTION CENTER 
LOUISVILLE, KENTUCKY 
ALL INDOORS - AIR CONDITIONED 
80,000 Sq. Ft. - 60% I.ar^r than 1991 
HAMFEST TICKETS; 

$6 ADVANCE, $8 AT THE DOOR 
BELLE OF LOUISVILLE STEAM BOAT CRUISE 
AVAILABLE SATURDAY NIGHT - $ 20 EACH 
FOR TICKETS OR INFORMATION SEND BUSINESS SIZE SASE T( 
GREATER LOinSVILI.E HAMFEST 
P. O. BOX 34444 - S 
LOUISVILLE, KY 40232-4444 
PHONE (502) 551-4118 TALK-IN 146.28/8t 


TOLL 
FREE 

PRICING AND ORDERS ONLY 


1-800-666-0908 



Call for All YAESU 
Radios & Accessories 


AEA • ASTRON • COMET • CUSHCRAFT • DIAMOND • KANTRONICS • MFJ 
» SANGEAN » SONY SHORTWAVE » DRAKE » MANY MORE... 

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE 
TECHNICAL, USED GEAR. INFO 203-666-6227 24HR FAX 203-667-3561 


LENTmcoMmmmms me. 

21 GARFIELD STREET. JQEWINGTON. CT 06111 

I Hours: M-F 10-6.__ C.O.D.s Same Day I 

SAT. 10-4 OK Shipping 
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Amie Johnson N1BAC 
43 Old Homestead Hwy. 

N. Swanzey NH 03431 

Notes from FN42 

dom’s annual events is taking place: 
Field Day in the United States. I usual¬ 
ly chat about it in my column because 
it's one of those events that ALL can 
take part in and have a good lime. 
Whether you are interested in HF or 
VHF/UHF contesting, satellite con¬ 
tacts, packet, home-brewing antennas, 
etc.. Field Day has something tor ev¬ 
eryone, even camping out and cook- 

One thing I have found out in the 
past is that there has to be at least 
one contact person to turn chaos into 
order. Those ot us in the Keene, New 
Hampshire, area were very lucky to 
have Doug KD1GJ volunteer to coordi¬ 
nate our ellorts Of course there were 
many others who got involved but 
won't be mentioned in pent here due 
to lack of space. 

Location is another important factor. 
This effort look place in Wheelock 
Park, one of the many parks In Keene. 
We were able to operate, as well as be 
spectators at many softball games, 
some that weht late into the evening. 
We even had some of the spectators 
of the games coming over to our loca¬ 
tion and watching what we were doing. 

We operated 2A (primahly on 40 
and 80 meters) with one HF rig 
hooked to a delta loop antenna hung 
from one of the tall pine trees sur¬ 
rounding our position. The other HF rig 
used a five-band vertical antenna posi¬ 
tioned in the outfield, behind second 
base, on an unused softball Held. Both 
rigs and computers, used for logging, 
were supplied with AC power from a 
generator which ran very nicely for 24 
hours, without ever being shut down. 

The last position contained the 
satellite operation, powered by a bat¬ 
tery which had been charged by a so¬ 
lar cell lor many days before Field 


Day. I think putting the antennas to¬ 
gether for the satellite operation 
brought us the most spectators during 
the setup. 

One thing that I will always remem¬ 
ber about Field Day happened several 
years ago while I was on vacation in 
Gunnison, Colorado. I was able to op¬ 
erate with some hams there, contact¬ 
ing several stations back here with op¬ 
erators I knew personally. Well, this 
year I didn't make it to Colorado but I 
did the next best thing: I was able to 
contact W0GYV, the group in Gunni¬ 
son, on 15 meters. The fun thing 
about it was that I was mobile at the 
lime with my trusty Atlas 21'0X, on 
my way home for some sleep. 

I guess the central theme of my 
comments in this column, as well as 
many of my other columns, is that this 
is a very smalt world indeed. IVe are 
able to make lasting friendships, 
sometimes without ever meeting the 
other person. But. many times we gel 
lucky and meet some fantastic people 
who become our friends for life. 

What am I trying to say? Make the 
best of everything now, cultivate new 
friendships, and enjoy life to its 
fullest!—Arnie, NIBAC. 

Roundup 

Bulgaria From Milen Postadshieff 
LZ2MP: Just a reminder that the LZ 
DX Contest will lake place on the first 
Sunday in September Irom 0000 to 
2400 UTC. 3510-3560. 7000-7040, 
14000-14060, 21000-21080, 28000- 
28100 kHz, CW only. Send logs lor 
each band with a summary sheet not 
later than 30 days alter the contest to 
Central Radio Club. PO Box 830, 
Sofia 1000, Bulgaria. 

Japan From a letter from Frank L. 
Siriegl 7J1AAUKA2TNZ. Presxient of 
TIARA: In 1972, a lew foreign hams 
organized TIARA, the Tokyo Interna¬ 
tional Amateur Radio Association. At 
that time, the world was a dillereni 
place. Japan did not command the at¬ 
tention and interest that it does now. 


Most people outside Japan did not 
know about sushi and sumo, and 
Japanese amateur radio equipment 
was coming into greater use. Amateur 
radio operation for foreign hams in 
Japan was also different. Those were 
the days before reciprocity, when all 
non-Japanese hams who wished lo 
operate in Japan had only two options: 
operate a Japanese club station, or 
pass the Japanese language amateur 
license examinations. 

The founding members could not 
have foreseen the immense changes 
that would occur in Japan, nor could 
they have guessed that TIARA would 
grow into a major organization with 
about 100 members. 

In the mid-1980s, TIARA club offi¬ 
cers were instrumental in facilitating 
reciprocity agreement negotiations be¬ 
tween Japan and the U.S., and now 
such agreements exist between Japan 
and the United Slates. Canada. 
France, Germany, and Australia. For¬ 
eign hams coming lo Japan can obtain 
information Irom TIARA on operating 
in Japan and assistance in setting up. 
Several TIARA members are VEs, and 
they hold frequent testing sessions for 
hams who wish lo obtain or upgrade 
U.S. licenses. [That's greatIH-Arnie] In 
addition to serving the needs of for¬ 
eign hams in Japan, we work to further 
comradeship and cooperation be¬ 
tween Japanese and foreign hams. 
The Japan Amateur Radio League 
(JARL) and TIARA have built a coop¬ 
erative relationship, and under the 
sponsorship of JARL. TIARA partici¬ 
pates in the annual hamlest at the 
Tokyo Harumi Fairgrounds. 

Japan is complex. II has the largest 
Asian-language-speaking amateur ra¬ 
dio community in the world, with over 
one million licensed hams. Many of 
Japan's hams are highly advanced, 
with sophisticated equipment and 
technical knowledge. TIARA must 
function as both a bridge and an out¬ 
post: this is a real challenge! Many of 
our foreign members cannot function 
in Japanese. High member turnover 
occurs since many members are here 
lor a short lime. We have a lew retired 
members with extensive free time to 


dedicate to the club. Also, unfortunate¬ 
ly, we lend to be isolated Irom support 
Irom ham communities and associa¬ 
tions in our home countries. 

So congratulations are due lo all 
members of TIARA, past and present, 
foreign and Japanese. It is their efforts 
that have bulll and sustained TIARA. 
We hope that during the next 20 years 
TIARA will continue to be of service to 
its members, and lo the worldwide 
amateur community . . . de Ron 
Fenne.7J1ABE/NA3G. 

Weddings are always happy 
events, but even more so when both 
bride and groom are hams! Photo A 
shows the wedding reception of for¬ 
mer TIARA Vice-President Keishi 
Kishomoto JF1BNR. Billett DU1BE, 
and some of the many invited guests. 
All but one of the people in the photo 
are hamsi The only non-ham is the 
XYL (in kimono) of the person taking 
the photo. JAISQD. Several of the 
speeches given during the reception 
mentioned Keishi's deep interest in 
ham radio, and how it came lo be a 
key factor in bringing him together with 
Billette, [Frank L. Striegl 7J1AAL. 4- 
39-7-503 Kaminoge, Selagaya-ku, 
Tokyo 158, Japan] 

Scotland From John "Paddy" 
McGill GM3MTH: The Scottish Tourist 
Board (Radio Amateur) Expedition 
Group events for September are: 
GB2NTS at Culzean Castle, Maybole, 
Ayrshire, and the 4th Annual 8 Nations 
National Trust Event with 10 stations 
operating in the UK and Ireland from 
National Trust Properties on Septem¬ 
ber 19-20. Some of these stations be¬ 
sides GB2NTS are GB2NTU. EI7M/P, 
EI4DCD. GB2NTW, GB2NTC, 
GB2NTE, GJ3DVC, and GT3FLH. 
More information is available from 
Paddy at 9, Ramsay Place, Coat¬ 
bridge, Lanarkshire, Scotland, ML5 
5RE. The next scheduled event is 
November 30. 

Switzerland From the International 
Telecommunication Union (ITU) Press. 
The instrument of accession of the 
Government ol the Republic of Croatia 
was deposited with the ITU on 3 June 
1992, making this country the 169lh 
member ol the Union. 

Croatia is bounded on the north by 
Slovenia and Hungary, on the east by 
Serbia, and on the west by the Adriatic 
Sea. It covers an area of about 56,500 
square kilometers, with a population of 
approximately 4,764,000 (1991). Its 
capital is Zagreb. 

AUSTRALIA 

David Horsfall VK2KFU 
PO Box 257 
Wahroonga NSW 2076 
Australia 

Internet: dave@ips.OZ.AU 
Packet: 

VK2KFU@VK2RWI.NSW.AUS.OC 

Following further development of 
amateur radio in Australia, the regula¬ 
tions are about to be significantly over¬ 
hauled, and the “Code-less Novice" is 
about to become a reality. Details are 
sketchy at the moment, but it looks 
like Novices will gain a part ol the 
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70cm band, as well as their current 
2m FM privileges, with HF an option. 

It Is not known whether they will 
gain a special suffix (there are not a 
lot of suffix blocks left) or whether call- 
signs will be issued from the current 
Novice blocks. There was talk of a 
special prefix (as distinct from VK), but 
personally I see no need to distinguish 
code-less Novices from their CW-qual- 
ified brethren. 

Packet radio does not appear to be 
included, but there is pressure to do 
so. If Novices are permitted to use 
packet radio (with no CW qualification, 
hence no access to HF) this will be 
one of the most significant develop¬ 
ments in amateur radio in this country. 
Packet radio needs an influx of techni¬ 
cally-inclined people, usually the same 
ones who see little relevance in Morse 
code, and the Novice license is partic¬ 
ularly attractive to young people. Let's 
hope that Novices will be allowed to 
"trade" CW tor packet! 

Full details will be available soon 
and I will summarize the changes next 

BRAZIL 

Carlos VJanna Carneiro PY1CC 
Afonso Pena. 49/701 
20270-240 Rio de Janeiro 
Brazil 


national Ecology Summit for Environ¬ 
ment and Development took place in 
Rio, the Federal University of Mato 
Grosso do Sul, in the southwestern 
part of Brazil, got in touch with our 
LABRE RJ (Rio de Janeiro branch) 
and Paulo PT9PDS. Director of Mato 
Grosso do Sul’s LABRE MS. and 
started initiatives so that three or four 
students of journalism could come to 
Rio and have official facilities for their 
stay here. 

The day Tinally came for the three 
or four students to arrive to cover the 
most important conference in the 
world, the Rio Ecology Summit, You 
know students and journalists, don't 
you? Or do you? 

The three or four expected visitors 
were. In fact, a noisy group of 25 
young girls and boys, all excited by 
the feverish opportunity of such an ex¬ 
perience. their first real contact with 
responsible journalism! 

One by one, all promises for shel¬ 
tering and nourishing the now 25. in¬ 
stead of the announced three or four, 
FAILEDI And what was left was the 
bitter reality of a question, WHAT DO 
WE DO NOW? 

The Army’s Copacabana Fortress 
Command offered a “camping solu¬ 
tion" using military emergency bar¬ 
racks and a "camping site’ inside the 
fortress. Not bad at all! After all. the 
students would get safety and Co- 


meager diet fcx3d was guaranteed by 
the Rector of another university. 

The last problem to solve was 
where the students' headquarters for 
operation would be. The LABRE RJ 
opened its doors for them for as long 
as necessary, and this meant 15 days 
of wonderful familiarity, boys and girts 
shuttling to RIO-92 and having their 
articles sent by packet radio and HF 
radio twice a day, by at least 1000 and 
1500 UTC, and receiving news back 
from their far distant relatives and 
loved ones. 

The BRA-NET was a Packet Radio 
Program in Portuguese for BRAZIL, 
and in English for DX. with Paulo 
PU1JUD and Edson PU1JTE as edi¬ 
tors. LABRE RJ was happy to show 
one more way radio amateurs can 
help people, no matter what the sub¬ 
ject, In our society. 

After 15 days use of LABRE RJ's 
headquarters, when the Ecology Sum¬ 
mit RIOO-92 was over, the students 
moved back to Mato Grosso do Sul 
University knowing more about radio 
amateurs, this almost unknown fantas¬ 
tic helping tool for the development of 
nations. 

LABRE RJ offered them a final 
farewell cocktail, and this sure was a 
happy ending to an unusual adven¬ 
ture, joining with university youth, to 
plant the seeds of our hobby in the 
wonderful soil of one of our high-class 
universities. 

73 de Cart, PY1CC 

CANARY ISLANDS 
SPAIN 

Woodson Gannaway EAS/NSKVB 
Apartado 11 

3S450 Sta Madre Guia (G.C.) 

Islas Canadas 
Spain 

This spring saw the official dedica¬ 
tion of what is almost certainly the 
most beautiful clubhouse in the world. 
In an earlier report I mentioned that 
the URL was busily enlarging and re¬ 
modeling their "shack" in Las Palmas 
(de G.C.). They took an already nice 
clubhouse and completely redid it, 
complete with a second story and new 
antennas. 

Richard Baldwin W1RU and his 
wife Phyllis came from mainland Spain 
to participate. As the lARU conference 
was in session and Richard is the 
head, they were relatively close. 
Richard commented that the idea of 
the clubhouse for the whole family 
was a Latin phenomenon and that this 
was by far the nicest one he had seen 
in his travels. Alfonso and all the club 
members are justly proud of it. 

Although the clubhouse auditorium 
is ample, it was filled to overflowing for 
the official dedication. As usual the top 
government officials attended and par¬ 
ticipated. As you know, the King of 
Spain is a ham, and early plans in¬ 
cluded the possibility of his honoring 
us with his presence. The skiing acci¬ 
dent he suffered ruled out this possi¬ 
bility. but he did honor the club with a 
personal radio contact during the fes¬ 


tivities. The HF radio room was jam- 
packed during that contact but I heard 
a little from the hall. Afterwards there 
was a lunch at a nearby restaurant 
and Canary folk music. Unfortunately I 
had to leave to attend another meeting 
but I have no doubt that it was a mem¬ 
orable afternoon. It included fire¬ 
works—I saw and heard them from 
the bus as I went down the hill to¬ 
wards town. 

73, Woodson, EA8/N5KVB 

ISRAEL 

Ron Gang 4X1MK 
Kibbutz Urim 
D. Negev 85530 
Israel 

Packet: 4X1MK @ 4X4SVJSR.BJ 
UFOs in Eilat 

Meir 4X4JP recounted in a regular 
report from Eilat, Israel’s southern¬ 
most point, that an unknown amateur 
who apparently arrived in Eilat got on 
the local calling frequency 145.55 and 
called CQ CO CO for a week. Meir 
was overjoyed at the increase in 
Eilat's amateur population (there are 
only two hams residing in Eilat), but 
answering the caller produced no con¬ 
tact. Then Meir thought that the ham 
might be listening “reverse" and called 
him 600 kHz down, but still no reply. 
On and on went the calls CQ CQ CQ 
from U5MIR, with no regard to Meir’s 
replies. In his report to the HaGAL's 
editor (the I ARC magazine) 4X6LM, 
Meir thought that perhaps Shlomo 
knew who U5MIR was. Indeed Shlo¬ 
mo did know, just having finished edit¬ 
ing a special issue devoted to satellite 
communications. U5MIR was, of 
course, Sergei Krikalov “stranded" on 
the Russian Mir space station orbiting 
the earth. Sergei has since returned 
safely to the earth. Meir’s signal was 
probably lost in the QRM when Sergei 
came into Israel's skies, calling CO. 

Mark Stern 4Z4KX completed a 
successful QSO with Sergei in Rus¬ 
sian. having been briefed on the pro¬ 
cedures by Shlomo who has over the 
past several years exchanged packet 
and voice communications with Mir. 
The trick, says Mark, is to listen on 
143.625 MHz when Mir is over your 
skies. If you hear Russian communi¬ 
cation, then Mir is in contact with one 
of its official ground stations, and they 
are not listening to the ham band. 
However, if the frequency is silent, 
then jump to 145.55 and give them a 
call on voice or packet. 

For about three minutes Mark chat¬ 
ted with Sergei, who told him that they 
had just finished dinner up there, and 
passed greetings to the Israeli ama¬ 
teurs listening, as he is always happy 
to make contact with our country. 
Then Shlomo (who Mark calls a “vet¬ 
eran astronaut”) came into the QSO to 
pass on his greetings. 

OD5NG Bites the Bullet! 

For many years hams operating the 
digital modes (RTTY, AMTOR. and 
packet) have seen the call of "Tom" 
OD5NG pop up. His bulletins. The 


Radio Amateur in RIO-92 Ecology Summit 

A few months ago. before the Inter- pacabana Beach! After two days of a 
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OD5NG Hit List, were world re- 
knowned. and through his U.S.A. QSL 
manager he ‘confirmed’ Lebanon lor 
many DX chasers. He was also no 
siranger to Israeli hams, exchanging 
HF digital contacts with them, and 
corresponding with us in the 4X VHF 
Packet Net via a HF gateway In 
Greece. Many may recall "Mike” 
OD5MA from Nabitiyye in southern 
Lebanon who contacted us on 2 
meters FM. and was even a guest 
of the Tel-Aviv hams. However. Mike 
later disappeared, and it was feared 
indeed from the face of the earth, 
as was sadly the case with so many 
in his war-torn land. However, Tom’ 
OD5NG kept on going from his QTH 
that he gave as Rashaiyye, also 
in southern Lebanon, and had no fear 
of continued contacts with 4X-land. 
A while ago It became clear as to why 
“Tom" had been operating from the 
safest place in Lebanon—mainly in 
Israel. The following is an excerpt from 
a bulletin issued by Jim 4XlRtJ: 
Thomas Tom' Graham, who was 
known to use the callsign OD5NG, 
was forced to curtail his clandes¬ 
tine operations from a small village 
located in the northern part of Israel. 
During the first part of February, the 
Israel Ministry of Communications 
raided his station and confiscated 
all of his equipmeht ... He had ac¬ 
quired various awards as if he were 
the single entry from Lebanon, and 
had worked many stations giving 
them 'credit' for working Lebanon on 


RTTY, AMTOR, and packet...‘ 

According to Corinne 4X6VT, Tom’ 
was an elderly man. and he and 
his wife were packed up to leave 
Israel, where they had been living lor 
several years, to go back to his home 
in South Africa. He was taken into 
police custody lor a lew days lor ques¬ 
tioning, but was released and allowed 
to leave the country on the date 
he had planned to. At any rate, we in 
the world amateur community had 
“the wool pulled over our eyes” lor 
many years by this pirate, who had 
never held a ham license. To quote the 
immortal Kurt Vonnegut. ‘So it goes.’ 


Saving The Ozone Layer 

Translated from the April issue ol 
HAGAL. the Israel Amateur Radio 
Club Journal: 

Attention Beam Antenna Owners 
According to an announcement 
from the Ministry of the Environment 
and the Ministry of Communications, 
beginning Apn'l 1st It will be forbidden 
to use beam antennas for the high 
frequency bands. This is due to an 
international decision by the United 
Nations dealing with the quality ol 
the environment and aimed to pre¬ 
vent the expansion of the hole in 


the ozone layer. The official notice 
from the Ministry of the Environment 
reached the Israel Amateur Radio 
Club, along with an interesting offer 
in which beam antenna owners will 
be able to receive a vertical antenna 
in exchange for their beam and a 
nominal fee. Amateurs interested in 
receiving an alternate antenna are 
requested to apply no later than the 
first of April to the lARC member¬ 
ship Services. [WOWl I wonder just 
how many really did report to the 
lARC on APRIL 1st to make the ex¬ 
change. Ron. could you find out for us. 
please?—Amie] Q 
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Never Say Die 

Continued from page 4 
mosexuals do brainlessly dumb things 
—I count a lawsuit ol amateurs 
against amateurs as totally unforgiv¬ 
able—but then to start calling names 
when someone objects to their poison¬ 
ing the amateur radio hobby with their 
paranoia almost gets me into writing 
something libelous. No, I'm not mad, 
just disgusted. 

Unless Lambda retracts their law¬ 
suit against the League, repays any 
expenses they've caused us mem¬ 
bers, and issues a blanket apology for 
libeling me. I will put them in my book, 
as a group, along with K1MAN and 
KV4FZ as embarrassments to the 
hobby. 

Most ol our worst villains are gone. 
W20Y, W2KR, W1BUD, and W2BIB 
come immediately to mind. There's a 
few more that have dropped out of 
sight, thank heavens. We don't need 
sewers In amateur radio. 

Even Easier Newsletters 

When the first practical laptop com¬ 
puter came out in early 1983, I rushed 
to the nearest Radio Shack and 
bought ohe—the first day they were 
available. That was the trusty old Mod¬ 
el 100. It was so useful that I gave 
some away as gifts, so that others 
could ehjoy the freedom It provided to 
write just about ahywhere. 

I've always fell that I had a good 
deal to do with the conception of the 
100. Back ih the very early days of mi¬ 
crocomputers a Japanese ham, K. 
Nlshl, used to visit me ahd talk com¬ 
puters and ham radio. I'd already been 
the first publisher of Byte and was 
publishing Microcomputing and 73 at 
the time. I'd been publishing rafts of 
computer oriented articles In 73 In an 
“I/O" section. Nlshl shared my ehthusi- 
asm for these new computers, so he 
started an f/0 magazine in Japan. 

On a trip to the US for a computer 
show Nlshl brought me the first LCD 
calculator I'd seen. It had been re¬ 
leased the previous day in Tokyo by 
Sharp. One look and I saw the fu¬ 
ture-microcomputers the size of a 
book, with the screen built into the lid. 
I described my vision to Nlshl—a 
book-sized computer, complete with 
an LCD screen, a built-in word proces¬ 
sor, BASIC, a modem, and connectors 
to the telephone line, cassette and 
disk drives, and a networking bus. 

Nishi went to Radio Shack and in¬ 
terested them in the project. Then he 
went to Kyocera and got them to de¬ 
sign the computer itself. He was work¬ 
ing with Microsoft at the time, so they 
did the software development. The re¬ 
sult was my dream of a truly portable 
computer which could be used in 
one's lap. 

The design was a hit. Kyocera 
made an almost identical unit for NEC, 
their 8200, and one for Olivetti for Eu¬ 
ropean distribution. NEC went Radio 
Shack a little better by making their 
unit so more memory could be 
plugged into one side, greatly expand¬ 
ing its usefulness. They also came out 


with a cute (and inexpensive) little 
printer—fit in a jacket pocket. Radio 
Shack never seemed to really have 
much faith in their 100. It was pretty 
much left to third party firms to supply 
accessories lor iL They did come out 
with a tiny disk drive—^which went with 
me everywhere, so I could save my 
work to disk and free up the computer 
for more work. Added memory mod¬ 
ules came from Portable Computing in 
Seattle, giving me three or four 32K 
memory banks. 

My trusty 100 was in daily use for 
nine years, going everywhere with me. 
Oh. I realized that the screen was lim¬ 
iting-only 40 characters across, but it 
sure was easy to read compared to 
anything else I could find. Sure. I got 
carried away by DAK ads now and 
then and invested in a newer laptop, 
but after a few days I found myself 
back using the 100 again. 

I set up a simple letterhead in the 
100, making it dirt simple to answer 
my mail. I had no need lor a secretary, 
I did all my own correspondence. A 
letter doesn't take much longer to type 
than to dictate, and since I work weird 
hours—and anywhere I happen to 
be—this was the perfect answer for 
me. I'm not into power and prestige, 
so the home-made letterhead ap¬ 
proach reflected my personality per¬ 
fectly. 

Some people collect prestige 
things. Most of the people who get list¬ 
ed on commissions and committees 
seem to be in it mostly lor the prestige 
involved. Somehow, when I get on a 
committee. I soon Tind that I'm doing 
all the work. The next thing you know 
I'm the president. I joined the Peter¬ 
borough (NH) Chamber ol Commerce 
because I was concerned that the 
town had no long-range planning. I'd 
seen what a mess this could lead to 
with the growth ol Nashua and Milford 
and didn't want that to happen to Our 
Town (as Peterborough is known). 
Sure enough, alter a couple ol years I 
found myself the president. 

I didn't have a lot ol success in or¬ 
ganizing long-range planning lor the 
town, but I did manage to put a cork 
on the building ol new homes, and I 
made the Chamber meetings interest¬ 
ing, building the attendance from 
around 10 to over a hundred. 

Now, getting back to laptop com¬ 
puters, my wife is a Macintosh fan. 
She does her artwork, advertising, 
newsletters and promotion ol her how¬ 
to-dance videos (Butterfly Video) all 
on her Mac. When they brought out 
their "portable" a couple years ago she 
bought one Immediately. Yes, it's 
portable, but it's so heavy I had to do 
most of the carrying for her on our 

Then, this year, when Apple an¬ 
nounced their new laptop Power- 
Books, she Immediately put In an or¬ 
der for the top of the line, the 170. 
She's so into the Macs that she went 
to San Francisco for a Mac show, 
where she won a PowerBook 100 in 
one of those business card drawings. 
She didn't need two of 'em. so I tried 
out the 100 and quickly discovered 


that my old Radio Shack 100 had 
been replaced. 

The Mac 100 is easy to read and 
moderately easy to use. The old Mod¬ 
el 100 was so simple that anyone 
could master it in 10 minutes. Well, al¬ 
most anyone. The Mac 100, supported 
by several inch-thick manuals, is going 
to take me a long time to really mas¬ 
ter. But old Never Say Die will prevail. 
If six-year-old kids can do it, then 
dammit, so can I. 

To give you an Idea of the power of 
this contraption. I've just finished writ¬ 
ing a little treatise on repairing our 
stupid 19th century model educational 
system. I wrote the whole works on 
the 100. I then formatted the material 
in the type of my choice and watched 
my printer turn out a 44-page book, all 
ready for printing. I did up a dozen 
preliminary copies with a photo copi¬ 
er—eleven 11" x 17" pages. 

Hey, this is funi I next did a paper 
on how to fix the lousy mess in Wash¬ 
ington. How to make Congress hon¬ 
est. How to solve the deficiL How to 
handle the inner-dty riots. How to cut 
down on the bureaucracy and get our 
civil "servants" into honest work. That 
printed out in 20 more pages. 

I'll redo these pages and add Ihem 
to my earlier Report to the NH Eco¬ 
nomic Development Commission. 
That should bring the whole report to 
about 380 or so pages. But I just 
couldn't get over how easy It was to 
write and get pages ready lor printing. 
This is the answer lor small business¬ 
es. This is the answer lor dubs. This 
little laptop computer has enormous 
power. It comes with two meg of RAM 
memory, but can be expanded to six 
meg. It has a built-in 20 meg hard 
drive—expandable to 120 meg. If I 
keep writing books like this I'm going 
to need 120 meg. In truth, the 44- 
pager took under 300K of memory. 
Yet, unlike my old Model 100, I was 
able to keep this all In one document, 
and not have to break it up into 32K 
segments. 

The computer automatically num¬ 
bers the pages. As I get better at us¬ 
ing it I'll be able to integrate artwork 
and photos. I'm not sure what the 
street price is for the Mac 100, but I'll 
bet you can get one for well under 
$1,000. 

If you have anyone In your radio 
club who knows how to write, urge 'em 
to get a Mac 100 and get cracking on 
a club newsletter. It's easy and fun— 
and it'll help attract more members 
and get everyone more involved with 
the club activities. Has anyone ever 
seen a strong ham club without a 
newsletter? 

If I wasn't so busy with my own work 
I'd be out looking for contract work to 
do. I know some people who are doing 
this with considerable success—all 
based on doing desktop publishing with 
the Mac. They're doing newsletters, 
books, promotions and so on. 

A few years ago the ex-wife of an 
old ham friend of mine bought what 
was then the state-of-the-art in com¬ 
puter typesetters. She set it up in her 
New York apartment closet and start¬ 


ed writing books—mostly on contract. 
She did very well at it but the invest¬ 
ment at that time was substantial for 
the equipment—and a good deal of 
paste-up was still needed. 

Now, for under a twentieth of what 
it cost her, you can get a Mac Power- 
Book, an Apple LaserWriter printer, 
and that's all you need. You do the 
typesetting, layout and paste-up all on 
the little laptop computer. Then you 
plug in the printer and minutes later 
you've got a book. 

Ooops, you find a typo on page 271 
Big deal. You go to page 27. make the 
correction, and print a new page 27. If 
you decide to add a chapter or para¬ 
graph, the whole document automati¬ 
cally repaginates for you. You can 
even call a miniature version of the 
pages to your screen and see how 
they look, two at a time. 

By the way, if you can't wait for me 
to get my book out on how to get 
America going again, you can get a 
dump from the 73 BBS. It's a 300-h 
page book, so this is going to take 
some time. 

Millions of New Hams! 

Old-timers will go ballistic over the 
whole idea of opening up amateur ra¬ 
dio to not just a few hundred kids, as 
we’ve done lately, but to millions. 
Lordy, It'll be worse than CBI Well, 
maybe—If we manage to recruit mil¬ 
lions of Southern truck driver kids. 
Now look here you old turkeys, we 
have some 95% of our allotted fre¬ 
quencies going begging for activity. 
No. I just counted It all up and we're 
actually using far less than one per¬ 
cent of our allotted frequencies for 
which ham gear Is readily available or 
can be simply built. 

Sure, If everyone wants to pile up 
on a few channels on 20m phone. It's 
a mess. But way down In the lower 
reaches of the band it's almost wide 
open, with a few computer-wielding 
adventurers going at high speed CW 
with only their exciters and dipoles or 
even verticals, working all kinds of DX. 
QRM? Har-de-har. 

Look, you old buzzards, stop your 
lousy whining and griping and take 
some interest in something other than 
yourself. Your country is hurting. Mil¬ 
lions of people are In poverty. Millions 
more are out of work. Well, we now 
have a darned good idea of why all 
this has happened—and we know 
what to do to keep it from continuing. 

do, and if you've been reading my edi¬ 
torials, you also have a good idea of 
what’s gone wrong. And it’s got almost 
nothing whatever to do with all that 
garbage the politicians have been 
serving up. We don’t need to pour 
more money Into the ghettos and ex¬ 
pand welfare, we need to attack the 
whole problem at Its roots—and that's 
where amateur radio will fit in. 

Yes, I hear you old bustards (that’s 
a bird, not a misspelling), and you're 
not always agreeing with me. Sure, if 
you did agree with me you'd be right 
and you'd be making some use of 
your lives outside of filling 75m with 
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puerile prattle. You’d be elmering new¬ 
comers instead of trying your best to 
make their iives miserabie. In case 
you don't know it, the no-code new¬ 
comers are the best thing that's hit 
amateur radio in 30 years. They’re ac¬ 
tive. They're enthusiastic. They’re ac- 
tualiy doing things. And, they're buying 
equipment iike there's no tomorrow, 
according to our advertisers in Radio 
Fun. This buyihg splurge is just ih time 
to help the sagging Japanese econo¬ 
my, which has been in a tail spin re- 


As I’ve been doing my research for 
my reports to the New Hampshire 
Economic Development Commission, 
I’ve run into some absolutely amazing 
things. Suddenly, the other day, the 
pieces fit together and I could see 
what’s happened—where things have 
gone so terribly wrong. As I explained 
in my July editorial, we need to add re¬ 
school education to our day-care cen- 


long-term projects. I’ve proposed a to¬ 
tal change in our whole educational 
system which will not just help Ameri¬ 
ca get out of last place in the devel¬ 
oped world, but will put us firmly in first 

As you would know, if you read 
much, America spends more on edu¬ 
cation and ends up with stupider kids 
than just about any developed country. 
We’re also spending far more on 
health care and getting distressingly 
poorer results. 

II we’re able to break this losing 
streak by changing our educational 
system along the lines I’m proposing, 
we'll at least have kids who can leam 
and who are eager to leam. If we insti¬ 
tute the eight-year course in the fun¬ 
damentals (notice that word starts with 
the key—fun) ol electronics, communi¬ 
cations and computers, we'll get mil¬ 
lions of kids interested in hamming. I 
can hardly wait to hear what you old 
curmudgeons will have to say when 
our bands start filling up with 8-year- 
old kids, all talking about the latest 
digital processing kits they've assem¬ 
bled and how to modify them—and 
how they’re setting up a digital com¬ 
munications network on 10 GHz and 
bringing out nodes on 2m. Ifs tough 
enough trying to deal with 8-year-olds, 
but when they know far more about 
technology than you, what then? The 
historic ham response to that problem 
has been to exclude the kids from our 
nets and spend our time bad-mouthing 
them. Damned wise-assed space 
cadets. 

When I was a kid I used to listen to 
the old-timer nets on 75m, with most 
of ’em sporting two-letter calls, and 
hear ’em ignoring any youngsters who 
dared to break into their QSOs. 
W1ZE. Irving Vermillia. on Cape Cod, 
with his AM kilowatt and loudly ticking 
alarm clock up next to his mike; 
W2KR, Mort Kahn, on Long Island; 
Roland W1ANA, Bill (and Olga) W1IF, 
Of course that was back before VFOs 
had been invented and everyone was 
rock-bound. No kid was dumb enough 
to buy a crystal for any of the old-timer 


net frequencies. Crystals were made 
by Bliley and they cost around S70 in 
today’s dollarettes, so we didn’t have 

Unless we want to see our country 
falling even further behind in technolo¬ 
gy, we’ve got to radically change our 
educational system and get kids inter¬ 
ested in science and engineering. And 
that’s going to mean the sprouting of 
thousands of school radio clubs and 
the invasioh of our bands by kids. I on¬ 
ly hope I live long enough to see and 

These kids, being smarter than we 
are, will not all try to get on 20m 
phone at the same time and spend 
their lives cursing each other; they’ll 
head for our microwave frontiers, 
where there are wide-open spaces. 
When I look at today’s synthesized 
rigs and computer technology giving 
us inexpensive RTTY, high speed CW, 
packet, and so on—and then I com¬ 
pare that to the crystal-controlled rigs 
we used to build in the 1930s—I won¬ 
der what the ham rig of 2050 can pos¬ 
sibly look like. I’ll never know. I’m do¬ 
ing all I can to try and hold on and see 
the year 2000. 

Well, we know ICs are going to get 
smaller. Our HTs will shrink. They’ll be 
multiband. They'll let us call any ham 
in the world selectively. They’ll auto¬ 
matically translate from any language 
for us. They’ll store and foiward mes¬ 
sages, in case we’re busy. Well, all 
that’s within the bounds of our current 
technologies, so they’ll probably come 
to pass. We'll sure be glad our mi¬ 
crowave bands didn’t get taken away, 
as they’ll be the work-horse bands in 
the future. 

Millions of kids will bring a whole 
new life to amateur radio. The old- 
timers who are spending their declin¬ 
ing years venting their frustrations on 
75m will soon be gone. I hope some¬ 
one will make tapes of how things are 
now and put them away so the hams 
of 2050 will be able to play them and 
see how things were just 60 years 
ago. I know I wish we’d had tape 
recorders 60 years ago so I could 
have preserved the ham world of the 
1930s. 

There’s always the posibility that I’ll 
fail in my efforts to get American edu¬ 
cation changed—that the teacher’s 
unions, civil service unions, bureau¬ 
crats and other protectors of the status 
quo—will win and presenre our costly, 
badly flawed educational system. In 
that case we won’t have to worry 
about the kids invading amateur radio. 

Want To Make Millions? 

If I hadn’t already helped a few 
hundred people make millions, ybu 
might just pass my little headline off as 
more hot air Irom New Hampshire. 
Well, maybe. But my record of calling 
the shots is pretty good—just pick up 
some issues of 73 from 10,20 and 30 
years ago and see how far off my pre¬ 
dictions have been. While tens of 
thousands of my readers have nodded 
condescendingly over my editorials, a 
few have paid attention and hit the 
jackpot. 


Okay, outside of my normal self 
congratulation, what have I got for 
you. Well, I got to thinking about this 
coming digital radio stuff. With up to 
six separate stations on each channel, 
they’re going to need some system to 
help listeners know what’s playing 
where and when. No problem. All we 
need to do is send some sub-sonic 
signals along with the sound and have 
an LCD screen at the receiver read 
out the information. 

Heck, we don’t even have to wait 
for digital radio to do this. If I had a 
workshop and the time I’d see what I 
could do with sending the digital data 
via phase shifting the carrier a few 
hertz. The received information wouid 
be stored In a memory chip and dis¬ 
played on the LCD screen. This could 
show the station call letters—helpful 
when you’re tuning—and information 
on whafs playing, the performer, com¬ 
poser, and so on. This would be a 
good medium for program scheduies, 
call-in numbers and even some brief 
commercials. Of course my favorite 
would be the record number of what's 
playing so the listeners could call an 
800 number and order the music be¬ 
ing played. 

Back in the early RTTY days, when 
we had to make all our own equip¬ 
ment, we made our tuned circuits for 
2125 and 2975 Hz out of two coupied 
speaker output transformers. The cir¬ 
cuit was designed by John William 
W2BFD. who did most of the early 
RTTY design work. He and I also ex¬ 
perimented with the 90 and 150 Hz fil¬ 
ters out of the old ARN-7 glide-path 
receivers. Much to our amazement we 
were able to get them to work just fine 
at the standard 60 wpm RTTY speed. 
This wasn’t frequency shift as much 
as phase shift. With today’s chips I’ll 
bet the phase shift could be cut dowh 
to a few hertz. You’d never hear it. 

Of course with FM the data could 
be put on a subcarrier so it wouldn’t 
be heard. And with digital radio we’d 
just use one narrow channel for the 
data. Well, we could widen it a bit and 
send fax newsletters as well as pro¬ 
gram inlormation. 

I’d hoped that hams would develop 
the concept and use it on our ham 
bands. I’d love to tune 20m and see 
the call ol every station as I tune pasL 
DX stations could even include QSL 
Information. One ol these days some¬ 
one Is going to decide to give it a try 
and probably end up with a business 
the size ol Apple or Microsoft. Ohce it 
gels going every radio station in the 
world will be using it and every radio 
made will have the readout built in. 

The next step Is obvious—a small 
computer built into the receiver to 
check out the call letters being re¬ 
ceived and let you know when a new 
country turns up. Or you could have 
your receiver look for stations you 
want to reach. That would be a great 
accessory lor contests, automatically 
hunting up and down the bands for 
stations you need to get extra points. 

Let’s see now, if I come up with the 
system and license it for a royalty of a 
buck a radio. I’d make millions. But 


darn it, I’m retired these days, so I 
don’t have the time. You do it. 

The American Holy War 

In my book I'm asking all Ameri¬ 
cans to declare war—a holy war—a 
fundamentalist war—against social¬ 
ism. Sure, we beat the heck out ol so¬ 
cialism in the USSR and Eastern Eu¬ 
rope. We’ve even beat it in Vietnam, if 
you read the recent article by P.J, 
O’Rourke on his visit there In Rolling 
Stone. The one place we haven’t beat 
socialism—the one place ifs going the 
strongest in the world and devastating 
the country in the process—is right 
here in America. That’s right, here in 
our US of A. 

It was socialism that destroyed 
Great Britain and ifs socialism that is 
at the heart of whafs killing America. 
How did this pernicious anti-God, anti¬ 
life religion get such a powerful hold 
Oh the world—and even on America? 
And how can we fight such a well In¬ 
culcated religion? 

God? Religion? Yep, let me explain. 
A religion is defined as a belief upheld 
or pursued with zeal and devotion. 
Well, that’s what we have here. 

Getting Fundamental 

Religious fundamentalism Is caus¬ 
ing wars all around the world. Perhaps 
ifs time for us to take a close look at 
the fundamentals of life and start fight¬ 
ing for them here in America. So let’s 
take a close look at what we’ve been 
doing and how it fits in with the most 
basic laws of nature. Will you be of¬ 
fended if I suggest that the taws of na¬ 
ture are the laws of God? 

Okay, what is the most fundamental 
law for all living things? What is the 
most basic law of all? Ifs staying alive, 
right? Uhless we’re really screwed up, 
we’ll fight the hardest of all to stay 
alive. Ihdeed, this Is basic rule number 
one. This one is buill right into the ge¬ 
netic pattern of every living thing. This 
built-in law also causes us an enor¬ 
mous amount of trouble, it being at the 
heart of all our mental illnesses and 
aberrant behavior. That’s one of the 
problems that always crops up when 
you have a law which is enforced, no 
matter how unreasonable the enforce¬ 
ment. This is a law which helps to kill 
us. That's a strange dichotomy and 
may be difficult to grasp, but ifs logi- 

if self-preservation is rule one, 
whafs rule two? The preservation of 
yourself through your offspring. That’s 
why we have love, lust, and all those 
other great-feeling things we think 
about, talk about, and sing about. 
We’re talking a very, very basic law of 
nature. I hope you’ll agree that this 
qualifies as rule two. This is the rule 
which we feel driving us every day. 
This has to do with bikinis, deoderant 
soap, tight jeans and so on. it also 
leads to the concept of the survival of 
the fittest, which we might consider as 

The reasoh even the smallest of 
boys tend to fight is in preparation for 
later life when they are going to have 
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to fight for the choicest girls. It’s genetic. 
Men tight off other men to ensure the 
survival of their offspring. Women build 
nests. This survival of the life forms best 
adapted to winning the battle to propa¬ 
gate has resulted in the survivors we 
see around us today. 

Now lefs look at that sunrival of the 
fittest concept and think about it. This is 
where socialism comes in and screws 
things up. Socialism has as a basic con¬ 
cept the protection of the weak. We see 
it in welfare payments. We see it In our 
non-profit institutions. We have hearts. 
We've been taught to try and go against 
nature. We see our whole government 
working on this fundamental basis. 

Did democracy win against socialism 
in Europe? Of course not! It was capital¬ 
ism that won. Capitalism is the epitome 
of the survival of the fittest Socialism is 
the opposite—to help the weak to sur¬ 
vive. Adam Smith’s The Wealth Of Na¬ 
tions, written around 200 years ago. de¬ 
scribes how capitalism works with an 
‘invisible hand.” It ties in closely with 
rule one, self-presenratlon. It also ties In 
with rule two, sunrival of your genes. No 
wonder capitalism is winningl 

Capitaiism is winning everywhere it's 
permitted. Hong Kong and Singapore 
are capitalist societies and enormously 
successful. Neither are democratic, by 
the way. Vietnam is emerging from the 
chaos of its war at a record pace be¬ 
cause capitalism is going strong there. 
Capitalism is doing pretty well here in 
America. It’s the socialist systems we 
still have in place that are making us 
sick. 

Just take a look at our biggest social 
works—our public schools, the post of¬ 
fice. the government bureaucracies, 
welfare, unemployment benefits, social 
security and so on. There isn’t one sin¬ 
gle thing that the socialist approach can 
do that the capitalist approach can't do 
better and cheaper. 

Our public schools cost more than 
double what our private schools do and 
provide a lousier educational product. 
We have teacher’s unions to help pro¬ 
tect the jobs of incompetent teachers 
who are making a mess of our kids. Ev¬ 
ery study of the post office has shown 
that if the service was allowed to go pri¬ 
vate we'd get far better sen/ice at a frac¬ 
tion of the cost. Well, the same thing 
holds for virtually every government- 
controlled sen/ice we enjoy. 

We know what a cesspool the whole 
welfare system is. Right here in Peter¬ 
borough we have people on welfare. 
I've had employees quit so they could 
go on welfare. They didn’t get as much 
money, but they never had to work 
again. One of my employees has a 
friend who does social work. One of her 
cases is a 22-year-old woman with two 
kids. She hasn’t worked in years. New 
Hampshire provides her with an apart¬ 
ment: it provides day care for the older 
child. None of your economy day care, 
mind you, we’re talking S90-a-week day 
care. Plus the state spends $100 a 
week to provide taxi service to take the 
kkf to the day care center and drive him 
back. Plus she gets food stamps. 

This woman has no marketable 
skills, nor is she being encouraged to 


deveiop any. She’s supposed to be get¬ 
ting advice from a social worker, but 
she’s refused to talk with the worker. No 
one knows how screwed up her 
younger baby is getting at the hands of 
this mother. 

I wish this was just an anomaly, but 
the more you read, the more exposes 
you see on TV, the more you know that 
something is fundamentally wrong in 
America. What was it about not screw¬ 
ing with Mother Nature? Well, we may 
have hundreds of millions of people who 
believe in the Koran, and hundreds of 
millions more who believe in the Bible, 
and more believing In the Baghavad Gi¬ 
ta, and so on, but when I look for the 
hand of God, I see it in the fundamental 
rules of life. I see it clearly waving us on 
with rule one: self-preservation. With 
rule two: Continue your life through your 
children. And I see capitalism in harmo¬ 
ny with these dynamics and socialism 
fighting them—fighting God’s will. So 
that’s why I’m preaching fundamental¬ 
ism. I’m not talking worship or spiritual¬ 
ism. I’m not talking mystical belief. I’m 
not talking churches and ritual. I'm not 
talking voodoo or reincarnation. I’m talk¬ 
ing the rules which we all can see, feel 
and experience. I'm talking the rules 
which make sense. 

Are there any more self-evident 
rules? You bet, it’s just that they aren’t 
as all-powerful as number one and two. 
Our love and protection of family comes 
under number two. But beyond that we 
feel a kinship for our extended family— 
our group. We find there are times when 
belonging to a group definitely helps 
with self-presenration. I’m not sure this 
Is a genetic rule. It may be a pragmatic 
one, but it's one we learn even If It Isn’t 
genetic. Like the other rules, this one 
gets us into all sorts of trouble. You can 
see It going berserk in Yugoslavia, 
Czechoslovakia, Northern Ireland, India, 
Sri Lanka, Timor, Ethiopia, Sudan, and 
so on. It’s doing fairly well here in Amer¬ 
ica, helping keep the blacks, whites and 
Hispanics at odds. 

Yes, we do need government. We 
just don't need anywhere near as much 
government. Most of what the govern¬ 
ment is doing—or perhaps trying to do. 
but failing—could be done for a fraction 
of the cost and done infinitely better if 
we could reject the socialist mind set 

What would our government be like if 
it was run like a business? Suppose in¬ 
efficient and arrogant workers could be 
fired as they are In most for-profit busi¬ 
nesses? Yes, we’d have to change our 
educational system so people would 
have the skills they need to do the work 
efficiently. Well, if we can get the gov¬ 
ernment to stop forcing us under penal¬ 
ty of law to send our kids to public insti¬ 
tutions, we’d have people with the need¬ 
ed skills and the enthusiasm to use 

We’ve made teaching such a lousy 
profession that it’s mainly the poorest 
students who go for it—the people who 
don’t feel qualified to compete in the 
capitalist world. And who teaches the 
next generation of teachers? The lowest 
20% of the previous generation. It's no 
wonder we're spending the most of any 
developed country on education and 
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getting the worst results. Why. it’s al¬ 
most enough to make a person think. 

Is There An Escape? 

Sure there is, but it means war. We 
civilians just barely outnumber the so¬ 
cialists In America. By the time you add 
up everyone sucking on the public 
teat—teachers, postal workers, slate 
and federal civil servants, social work¬ 
ers, school administrators, our labor 
unions, and the military, you can see 
why we're paying such high taxes and 
getting so little for it. Nothing is working 
well. We're up to here in drugs, in crime, 
prison problems, clogged courts, wel¬ 
fare, homelessness, riots, failed banks, 
failed loans, unemployment, lousy sew¬ 
ers, air we can see, polluted water, dy¬ 
ing oceans, and so on. 

Now, are we game to start fighting 
back? Have we had enough yet? Or is it 
hopeless and we should just keep our 
heads down and avoid trouble as best 
we can? How many of us are "mad as 
hell" yet? 

Yes, I’m preaching revolution. I'm 
preaching war. No, not with guns and 
Molotov Cocktails, I'm talking about 
fighting first at the state level. I'm talking 
running for the state legislature and 
changing your state. I'm talking getting 
people who will bring change to Wash¬ 
ington with a mandate to abolish com¬ 
pulsory education. Once they do that 
and private schools can compete with 
public schools, we'll see capitalism take 

Once a private mail service is permit¬ 
ted the US Mule will blow away, just as 
Parcel Post has been decimated by 
UPS. Let's privatize everything we can 
think of. Let's get bids from private com¬ 
panies to run our prisons, car licensing. 

If we can get education out from un¬ 
der the socialist system we won’t need 
government jobs to take care of under¬ 
achievers. 

The best part Is that we should be 
able to cut the costs of government by 
around 75% and cut our taxes signifi¬ 
cantly. 

The Choir? 

Not quite! With hams tending to be 
introverts, I’m not preaching to the choir 
this time. But then, I guess I never have. 

It took me years to get across the con¬ 
cept of no-code—which is still being an¬ 
grily lought by far too many of you. Now 
I want you to become activists and help 
save our country from the ravages of 
socialism. 

Of course I did have some success 
in getting hams to go for repeaters. Oh, 

I got a lot of angry letters at first. But 
then I got them when I pushed SSB in 
the late ’50s. Damned Donald Duck talk. 
I’ve never let angry letters stop me. 

It looks to me as if capitalism is an 
idea whose time has come. It’s in line 
with nature. It’s in line with God’s rules. 
We're paying the penalty for fighting 
Mother Nature—and it’s a stiff one. It 
would be nice if you could talk up revo¬ 
lution on the air, but I know how difficult 
it is to break the habits of a lifetime— 
and in our case that’s a habit of never 
saying anything remotely smacking of 


thinking over the air. Duuh, the handle 
here is ... . and so on. Well, perhaps 
the RTTY and packet chaps will pick up 

main refuges for intelligent communica¬ 
tions. I hope the RTTYers and packe- 
teers won't be too angry at me for letting 
that cat out of the bag. They've been 
depending on secrecy to keep their in¬ 
telligent communications preserve iso¬ 
lated. 

The Solutions 

In my editorials over the last few 
years I've tackled many of the problems 
besetting America (and much of the 
world, for that matter). I’ve proposed 
some fairly simple solutions to miseries 
such as our inexcusable education sys¬ 
tem, drugs, high prison costs, the inner 
city riots, cleaning up the horrible mess 
we’ve let Congress get in. the deficit, 
our bloated government (both state and 
federal), eliminating college tuition, cut¬ 
ting education costs by around 30%, 
and so on. As a member of the New 
Hampshire Economic Development 
Commission I did further research on 
these problems and put that together 
with my past ideas and presented the 
whole works as my report to the Com¬ 
mission. Urged on by friends (yes. I 
have a few). I’ve put the report into book 
form which I'll be distributing in New 
Hampshire. 

My solutions may not be the best, 
but they all seem practical and to do 
what’s needed—and most of them 
aren’t all that difficult to implement. 
We’re in a time when everyone seems 
stunned by the problems and lew peo¬ 
ple are even thinking In terms of solu¬ 
tions. Well, most of our problems have 
been solved somewhere in the world 
before, so It’s more a question of finding 
these solutions and applying them here. 

With the exception of Barry Goldwa- 
ter, no hams have done much In politics, 
so I’m not sure how much of an action 
base the readers of 73 will make. We 
know the problems—we have some 
practical solutions—now what do we 
do? The sorry fact is that the fox Is 
guarding the hen house. Trying to con¬ 
vince politicians that capitalism is better 
than socialism calls for a leap of faith 
few will be able to manage. We’ve got 
several politicians on the Commission 
and I know how deeply Ingrained the 
whole socialist manifesto is with most of 
them. Private schools? Oh, my God! 
Get welfare people interested in work¬ 
ing? Oh, I forgot to mention, the New 
Hampshire welfare people put m cable 
TV for that 22-year old woman so she’d 
be able to watch more than just the four 
major channels during her long, empty 
days sitting at home. That costs $75 to 
have installed and I forget how much a 
month. I hope they're paying extra so 
she can have the movie channels. And 
you may be sure that this same outra¬ 
geous nonsense is going on where you 
live and that you are paying for it. That 
comes out of (a) the 25% of your pay 
you never even see, (b) the other hid¬ 
den taxes like those on business which 
make you pay more for products, and 
(c) the government is borrowing from 
you to fund the deficit. And that's money 


you'll have to work for years to repay. 
Are you upset yet? What does it take? 

Another person I know well has a 
sister who worked for the post office for 
a year and a half and then got a phony 
letter from a doctor saying that she was 
suffering from stress. She was put on 
2/3fds pay and retired at 22. She's been 
happily living on this for the last 20 
years, getting full postal worker medical 
and retirement benefits, and with no in¬ 
come taxes. 

There are endless examples like 
this—and these are the people who are 
going to fight any changes in the sys¬ 
tem. We're supporting these leeches. 
We're working hard to support them. We 
have to make do with old worn-out 
things—buy a cheaper car or rent an 
apartment instead of buying a home— 
send our kids to public school Instead of 
a private school, thereby doing them ir¬ 
reparable harm—all so a welfare mother 
won’t have to learn to type and get a job 
doing data input. It makes you proud to 
be an American. It makes you want to 
re-elect the lousy ba . . . er . . . chaps 
who've been doing this lo you, right? 

With both the Democrats and the Re¬ 
publicans talking more taxes and nei¬ 
ther one talking change, it’s no wonder 
so many Americans are fed up. And the 
challengers to the congressional seats 
aren't promising anything different. Most 
of them are career politicians and will be 
the same as the present crew. Any fear 
of not being re-elected will immobilize 
them when it comes to making changes 
which the postal, civil senrice or educa- 
tiorral unions oppose. 

So, as Pogo said, "We’ve met the 
enemy, and the enemy is us." We just 
don't care enough about having our 
money taken from us. We don’t care 
about the way they waste it. We don’t 
care that we’re being screwed. Oh, I 
suppose we care—a little—but not 
enough to take time from hamming, 
watching ball games or having a beer to 
actually try and do anything about it. 

One thing is certain, we can fight na¬ 
ture for a while, but eventually nature 
will win. The sooner we stop fighting 
against nature and start fighting for her, 
the sooner our quality of life as a coun¬ 
try will start improving. God has been 


speaking, but not many have been lis- 

Permission Is granted to photocopy 
this editorial and send It to anyone you 
want to aggravate. 

Please advise. 

IEEE Screws Up 

Alert reader KD5LV sent me a clip¬ 
ping from the June 22nd Electronic En¬ 
gineering Times with a report that the 
IEEE has issued a position paper say¬ 
ing, There Is no scientific evidence for 
the alleged link of police radar with can¬ 
cer." 

Why does this remind me of the to¬ 
bacco companies and their endless 
bunch of paid scientists who testified 
that they could see no link between 
smoking and cancer? And we saw the 
same baloney with asbestos. We’re also 
seeing the same stuff with power com¬ 
panies paying scientists to testify that 
their magnetic fields can’t be causing 
cancer, leukemia in children, miscar¬ 
riages and so on. 

Well. I have a stack of scientific pa¬ 
pers about a foot high which back up 
the danger of magnetic fields and the in¬ 
cidents of cancer in police officers due 
to their radar units. 60 Minutes recently 
aired a segment on this. Not that they’re 
always right, but this time they did their 
homework pretty well. 

One of the key research scientists In 
this field is Ross Adey K6UI, who has 
given some interesting talks at ham 
conventions. There are even some 
videos available—you might try seeing if 
the ARRL has some for loan lo your 
club. 

Shame on the IEEE for this sellout of 
their members. Oddly enough, the 
founder of the IRE (now the IEEE) was 
a good friend of mine. He lived a couple 
blocks away in Brooklyn and was good 
friends with my grand parents, so we 
visited him often. When he died I inherit¬ 
ed a huge slack of original patents for 
early radio devices. I donated them to 
the IEEE. 

We’ve got enough probtems with ca¬ 
reer politicians who will sell any public 
interest out for campaign funds without 
our engineering societies buckling un¬ 
der to special interests. Q 
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ANNOUNCEMENTS 

GRENADA, MS The Grenada Late ARC 
conducts VE Exams the 2nd Sat. of each 
month at 9 AM. at the Bank of Mississippi, 
downtown Grenada, in the upstairs Con¬ 
ference Room. Please use rear entrance. 
Directions: From 1-55 and Miss. 8, go east 
into town to the second red light (US 51 
and Miss. 8). Turn lett, go to second light, 
turn right. The bank will be on the lett 
about 3/4 mile. Talk-in on 146.700 (-600) 
rptr. You will need to bring a photo ID, your 
original FCC license, and a photocopy ol 
it; your original CSCEs and photocopy, and 
the S5.40 lee. FCC 610s will be available. 
Walk-ins welcome. No Pre-registration 
necessary. Contact; Paul Wood N5UHW, 
(601) 227-2034; Bill Hunt ABSH, (601) 
227-1047. or Bill Barbee AASZR, (601) 
226-4014. 

SEPT 6 

BURLINGTON, lA The lowa-lllinois ARC 
Inc. will host Burlington HamlesI '92 from 
7:30 AM-3 PM at the Iowa Nal'l Guard Ar¬ 
mory. Summer SI. Rd. (across Irom 
Burtinglon Municipal Airport). VEC Exams 
(bring photo ID and photocopy of signed li¬ 
cense). Forums. Flights In Amateur Elec¬ 
tronic Supply's Starship airplane mobile. 
Admission S4, children under 12 admitted 
free with an adult. Tailgalers S3 additional 
admission per space. Inside vendors. S6 
per table plus admission lee. AC power 
limited. Set-up at 6 AM. Talk-In on 146.79 
(146.19 input) W0LAC rptr., and 146.52 
Simplex. New and used dealers and com¬ 
puter Stull. ConlacI Chuck Gysi N2DUP, 
Burlington Hamfest ‘92, P.O. Box 974, 
Burlington lA 52601-0974, or call (319) 
752-3000. 

SEPT 12 

BALLSTON SPA, NY The Saratoga 
County R.A.C.E.S. Assn., Inc., will host 
HamlesI 92 at the County Fairgrounds in 
Ballston Spa NY, rain or shine. Directions: 
Interstate Route 87 to Exit 12; follow or¬ 
ange and white hamlest signs. Set-up Fri. 
Irom 7 PM-8:30 PM. Limited camping 
w/hookup Fri. night, $15 plus lax. Admis¬ 
sion $4 per person (includes 1 tailgate 
spot). Inside tables S5 ea. first come, first 
served (we encourage pre-payment). New 
and used equipment. Talk-in on WA2UMX 
rptrs.. 146.40/147.00 and 147.84/24. Con¬ 
lacI IV2PBP, PO. Box 41, Rock CHy Falls 
NY 12863. 

DALTON, GA The Dalton ARC will hold 
the Dalton Trade/Swap Day at Praters Mill 
on GA Hwy S2, 7 miles north ol Dalton. 
Bring your own tables, chairs, tailgates, 
etc. Free admission. Members ol DARC 
will be on site Fri. eve. lor early arrivals 
(RVs, campers, etc.). Come as early as 
you wish and stay as late as you wish. No 
reservations. Talk-in on 145.230-, 
443.000+ PL 203.5. For into call KB4MJW 
0 (706) 226-2583 anytime. 


Bogue Creek Festival al Duck Hill Commu¬ 
nity House, next door to the Post Ollice in 
Duck Hill MS. Irom 8 AM-12 PM local CDT 
Bring your own swap tables. Walk-in VE 
Exams at 1 PM; bring original and copy of 
FCC license, original and copy ol any 
CSCEs, a photo ID and $5.40. Talk-in on 
146.700 (-600). SE Station N5UHW will be 
In operation. Contact Paul E. Wood 
N5UHW, P.O. Box 292, Duck Hill US 
389254092. Tel. (601) 565-7286. 

ELMHURST, IL The 40th annual Conven¬ 
tion ol W9DXCC will be sponsored by the 
Northern Illinois DX Assn. (NIDXA). 
W9DXCC membership includes every 
holder ol DXCC in the 9lh call area—about 
7,800 active DXers. The program will In¬ 
clude talks on recent expeditions, new 
and elleclive equipment and techniques, 
DX packet cluster, station aids, etc. For in¬ 
fo. contact NIDXA, P.O. Box 519, 
Elmhurst IL 60126. 

ERIE, PA The Radio Assn, ol Erie will 
host Erie Hamlest '92 at Rainbow Gar¬ 
dens, adjacent to Presque Isle Stale Park, 
Irom 8 AM-2 PM. ARRL sanctioned. There 
will be VE Exams al 8 AM al Room 107, 
Villa Maria Campus. 2551 W. 8lh St. Ad¬ 
mission $4. 12' tables $8. No tailgating. 
Talk-in on 146.01/61. For into, contact 
Tom McClain N3HPR, 3954 Solar Dr., 
Erie PA 16506. TeL (814) 833-1640. 

LAPORTE, IN The LaPorte ARC Fall 
HamlesI will be held at LaPorte County 
Fairgrounds. Stale Rd 2 West. Admission 
$4. Tailgating tree. Tables $5 each. Talk-in 
on 146.520. For tables and inlo contact 
Tom Lewis KA9ZUM, c/o LPARC, P.O. 
Box 30, LaPorte IN 46350. Tel. (219) 362- 
6848. 

UNIONTOWN, PA The Unionlown ARC 
will hold their 43rd Annual Gablesi on the 
Club grounds on Old Pittsburgh Rd., just 
oil route 51 and the 119 by-pass. Talk-in 
on 147.045/ 645 and 145.17/144.57. Con¬ 
tact U.A.R.C., c/o John Cermak 
WB3DOD, P.O. Box 433, Republic PA 
15474. Tel. (412) 246-2870. 

SEPT 13 

F 1 NDLAY. OHTlie Findlay Radio Club, Inc. 
will hold its 50th annual Hamfest at the 
Hancock County Fairgrounds, East San¬ 
dusky al Fishlock, in Rndlay OH. Advance 
tickets $4 ea., $5 at the gate. Reserved ta¬ 
bles $12 for the first (includes admission 
for 1) and $8 lor each additional table. 
Make check payable to Findlay Radio 
Club, Inc. and send with SASE to FRC 
Tables, Box 587, Findlay OH 45839. 

JOUET, IL The Bolingbrook ARS will host 
HamlesI ‘92 and Computer Fair at the In¬ 
wood Rec. Center, 3000 W. Jellerson SI., 
Joliet IL. starting al 6 AM. Gymnasium 
opens 8 AM Sun. Dealer set-up Sal. 6PM- 
8 PM; Sun. 5 AM. Overnight parking, no 
hookups. Advance tickets $4. $5 at the 
gate. Reserved dealer tables indoors. $10. 
Reserved Flea Market tables Indoors, $6. 


Any remaining indoor space will be avail¬ 
able on a lirst-come lirst-served basis. VE 
Exams, walk-ins welcome. Bring original li¬ 
cense and photocopy. ID and photo ID. 
plus test lee. Novice tests free. Talk-in on 
147.33 +0.6, 224.54 -1.6, 146.82 -0.6 
MHz. For inlo call (708) 759-7005. To re¬ 
serve tickets, mall your check and SAE to 
Bolingbrook Amateur Radio Society, 
P.O. Box 1009, Bolingbrook IL 60440 To 
reserve tables, write to BARS, P.O. Box 
1009, Bolingbrook IL 60440. Tel. (708) 
759-7005. 

SOUTH DARTMOUTH, MA The South 
Eastern Mass ARA wU hold its 5th annual 
Hamlest/Flea Market Irom 8 AM-3 PM al 
the Club grounds, 54 Donald St., South 
Dartmouth MA. Admission $2. Tables $8 in 
advance, $10 at the door. Talk-in on 
147.00/.60 and 145.49/144.89. Contact 
Michael Enos, P.O. Box 79604, North 
Dartmouth MA 02747. 

SEPT 19 

BERLIN, VT The Central Vermont ARC 
will hold the 4lh annual Fall Foliage Ham- 
lesl/Fleamarkel inside the Nafl Guard Ar¬ 
mory in Berlin VT. Directions: Exit 7 1-89, 
turn left at third set ol lights. Admission $2. 
Tailgating $4. Inside tables $6 In advance. 
$8 al the door. For table reservations and 
inlo, contact Tom Girard! WA1YNU, P.O. 
Box 53, Piainfield VT 05667, Tel. (802) 
426-3789. ARRL VE Exams at 1 PM. Talk- 
in on 146.625 W1BD rptr. 

CALGARY, ALBERTA, CANADA The 7lh 
annual Calgary Ham Radio Flea Market, 
sponsored by the Novatel ARC, will be 
held Irom 0900Z-1200Z al the Parkhill 
Community Centre, 4013 Stanley Rd. SW, 
Calgary, Alberta. Admission S3. Tables S3. 
Talk-in on VE6NRC 146.76 and 146.52 
simplex. To reserve a table, send your 
name, callsign and S3.00 lor each table 
you would like, to Novatel Amateur Radio 
Club, 208 Canterbury PI. SM/, Calgary, 
Alberta, Canada T2W1P4. 

FRANKUN, PA The Fori Venango Mike & 
Key Club will hold a Ham Auction-Fest at 
the Venengo County 4-H Fairgrounds, 
Route 62 between Polk and Franklin PA. 
Free parking. Gales open at 8 AM. Auction 
begins at 10 AM. Admission S2/person, 
children 12 and under admitted free. Limit¬ 
ed indoor flea market spaces $5 ea., bring 
your own tables. Talk-in on 147.12+, 
145.23- and 145.19-. Contact Jim Cline- 
felter N3BATi (814) 437-1781, or Bruno 
Wolozyn K3UHB, (814) 677-8694. Or 
write to Fort Venango Mike 8 Key Club, 
RD 41, P.O. Box 591, Cranberry PA 
16319. 

SEPT 19-20 

MILTON-FREEWATER, OR The 46th an¬ 
nual W7DP Hamfest, sponsored by the 
Walla Walla Valley ARC, will be held Irom 
8 AM-5 PM at the Community Bldg, in Mil- 
ton-Freewater. Registration/Admission is 
FREE. Swap tables (radio gear only, 
please) are $5. XYL activities. Potiuck. AR¬ 


RL Section Meeting. For VE Exams on 
Sun. afternoon, bring pholo ID, a copy of 
your license, and S5.40. Talk-in on the 
147.28/.88 rptr. Contact Carl Eisner 
N7Pm. 223 W. Chestnut, Walla Walla 
WA 99362. Tel. (509) 522-1270. 

PEORIA, IL The Peoria Area ARC will 
sponsor SUPERFEST 92, its 33rd annual 
Hamfest. at Exposition Gardens. North- 
moor and University. Free parking, 
wheelchair accessible. Overnight camping. 
Flea Market opens at 6 AM. Commercial 
bldgs, open at 8 AM. Admission is $5 lor 
the weekend. Forums. Manufacturer Reps. 
LarSes activities on Sat. VE Exams Sun. 
For inlo. contact PAARC, P.O. Box 3508, 
Peoria IL 61612-3508, or call the Club an¬ 
swering machine at (309) 685-6698. 

VIRGINIA BEACH, VA Tidewater Radio 
Conventions. Inc. will hold the 17lh annual 
Virginia Beach Hamlesl/Computer Fair in 
the Virginia Beach Pavilion and Conven¬ 
tion Center Sal. Irom 9 AM-5 PM; Sun. 9 
AM-4 PM. Free parking al the doors. Ad¬ 
mission $5 In advance, $6 at the door 
(good lor both days). The RatBsson Hotel 
Is next door to the Pavillion, and the At¬ 
lantic Ocean Is within walking distance. 
Gordon West WB6NOA will be the fea¬ 
tured speaker. Exhibitors and dealers, con¬ 
tact Lewis Sleingold W4BLO, (804) 486- 
3800. For tickets and inlo contact Manny 
Steiner K4DOR, 3512 Olympia Ln., Va. 
Beach VA 23452. Tel. (804)340-6105. 

SEPT 20 

ADRIAN, U The Adrian ARC win hold its 
20lh annual Hamlesl/Computer Show al 
the Lenawee County Fair Grounds, North 
Dean St., Adrian Ml, Irom 8 AM-2 PM. 
Tickets $3 in advance. $4 at the gate. VE 
Exanis. inside Table Sates, outside Tank 
Sales. Talk-in on 145.370. For reservations 
and inlo, contact Dennis Boydston, 2383 
E. Clearview Dr., Adrian Ml 49221. Tel. 
(517) 265-8054 after 4 PM EDT 

BEACH HAVEN, PA The Colimbia-Mon- 
lour ARC will hold Its 2nd annual Ham- 
lest/Computer/Bectronlc Fleamarket at the 
Beach Haven Carnival Grounds, north ol 
Berwick PA, on RT 11 near the Susque¬ 
hanna steam electric plant, be^ning at 8 
AM. Breakfast at 6 AM. General admission 
S3. XYL and kids under 16 admitted free. 
Tailgating $1 per 8' space plus general ad¬ 
mission. Talk-in on 147.225 or 146.52. 
Vendors: lor inlo call Dave WC3A, (717) 
752-6851. 

CAMBRIDGE, MA The MIT Electronics 
Research Soc., the MIT Radio Soc., and 
Ihe Harvard Wireless Club will hold a Flea 
Market Irom 9 AM-2 PM at Albany and 
Main SI. Free oll-street parking. Admission 
$2. Covered tailgate area. Sellers spaces 
$5 in advance (includes 1 admission), $8 
al the gale. Sel-up at 7 AM. For space 
reservations or inlo, call (617) 253-3776. 
Mail advance reservations before the 5th 
lo W1GSL, PO. Box 82 MIT BR., Cam¬ 
bridge MA 02139. Talk-in on 146.52 and 
449.725/444.725 - pi 2A W1XM rptr. 


DUCK HILL, MS N5UHW and Grenada 
Lake ARC will sponsor the 10th Annual 
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High School. Directions: From 1-94 lake 
exit 236 onto eastbound Metro Pkwy, then 
to Crocker Blvd; left onto Crocker, then 
right onto Reimold lo the last school. Ad¬ 
mission S3 in advance (by Sept 8th), $4 at 
the door. VE Exams at 11 AM. Contact al Warsaw Hamlest from 8 AM-2 PM at the 

Don WA8IZV, (313) 294-1567. Tables S10. Nat l Guard Armory 2 miles north ol War- 

Trunk sale space $4 per space at the saw. Take Ind. 15 North to Co. Rd. 350 N. 

swap. Vendor set-up at 6 AM. For more in- Turn East, it's just across the tracks. Tick- 

to send SASE to Jerry Luh KA8QBC, ets S3.50 in advance, S4 at the door. Ta- 

(313) 651-7387, 732 Brookwood Ln., bles S5. Tailgate sales tree with admission. 

Rochester Hills Ml 48309. W5YI VE Testing. Talk-in on 146.985 or 

442.55 rptrs. For into call John Sparks 
PENNSAUKEN, NJ The South Jersey KA9QWy. (219) 269-5187; Harold Dunn 

Radio Assn will sponsor its 44lh annual KA9JUQ. (219)269-9652; Paul Van Dyke 

Hamlesl/Compuler Show at the KB9AVO, 457-5432. Dealers write to 

Pennsauken High School parking lot. rain ARC2 Hamlest 92, 1516 Maye St, War- 

or shine, from 8 AM-3 PM. Free parking. saw IN 46580. Tel. (219)269-5187. 

Tailgating. Swap shop. VEC Exams, all CCdt OR 07 

classes: register at 9:30 AM. Advance tick- SEPT 26-27 

ets $4, S5 at the gate. Tailgate. 8' space, LOUISVILLE, KY The Greater Louisville 

S5 (does not include admission) K2AA Hamlest/ARRL Great Lakes Div. Conven- 

Talk-in on 145.290 (-600). SJRA rptr. For tion will be held al the Commonwealth 

advance sales, send check and SASE to Convention Center in downtown Louisville. 

Alan Sherman KE2VX, 222 Park Ave., Advance tickets S6 with SASE: S8 al the 

Atco NJ 08004. Tel. (609) 768-8380 eves. door. Commercial and Ilea market spaces 

after 7:30 PM available. For tickets or into, mail lo P.O. 


SANDY HOOK, CT The Candlewood 
ARA Of Danbury CT will hold its annual 
Ham FesI at Sandy Hook Fire House, 
Riverside Rd., from 8 AM-2 PM. Tailgating 
$6. Inside Tables S8 on first-come llrst- 
serve basis. Commercial vendors wel¬ 
come. Talk-in on 147.12y.72 (PL 141.3) 
Danbury rptr. Contact John N2DVX. (203) 
438-6782. or Craig N1ABY, (203) 426- 


Hamlest/ARRL Great Lakes Div. Conven¬ 
tion will be held at the Commonwealth 
Convention Center in downtown Louisville. 
Advance tickets S6 with SASE: S8 at the 
door. Commercial and flea market spaces 


WICHITA, KS The Wichita ARC will host 
the 1992 Kansas Stale ARRL Convention 
at the Ramada Hotel at Broadview Place, 
400 West Douglas. Vlflchila KS 67202. For 
more info contact the Wichita Amateur 


. LONDON, ONTARIO, CANADA 1716 Lon- 

don ARC will hold its 15lh annual Hamlest 
BELTON. TX HAM EXPO. '92. Ihe largest al the Pot O'Gold Bingo Palace. Hamilton 

indoor Tailgate Swapfest in Texas, will be and Gore Rds, London Ontario from 9 AM- 

held at Ihe Bell County Expo Center. Take 2 PM. $5 Admission includes door prize 

1-35 (exit 292). Wheelchair accessible, ticket. Vendor set-up 8 AM. Tables S5. 

Free admission. VE Exams, There will be Talk-In VE3L0N 147.060+. Send reserva- 

a fully equipped test bench for equipment tion payments to London Amateur Radio 

checks. Set-up al 6 AM. Open to the public Club Inc., P.O. Box 82 STN B, London, 

8 AM-3 PM. Seller pre-registration S8 by Ontario Canada N6A 4V3. For into cafi 

Sept. 19th. S10 alter. Your choice of 8' Jim Hartford VE3NRX. (519) 672-7911. 

table or indoor tailgate space Additional 

tables S4. S5 at Ihe door. Electricity S2. LONGMONT, CO The Boulder ARC will 

RegistratiorVchecks lo Temple ARC, 2014 host its Amateur Radio Electronics and 

S. 53rd, Temple TX 76504. Contact Mike Computer Swap Meet al Ihe Boulder 

WA5EOO, (817) 773-4768. County Fairgrounds Exhibition Bldg.. Nel¬ 

son and Hover Rds., LongmonI CO. Free 
ELMIRA, NY The Elmira ARA will present parking. Camp sites and shopping nearby, 

the 17lh annual International Hamlest at VE Exams. Set-up at 7 AM. Doors open al 

the Chemung County Fairgrounds. Out- 8 AM. Admission $3. Tables $7 (chairs 

door Rea Market. Indoor Dealer Displays. available). Call (303) 530-2903 lo obtain 

Gate will be open from 6 AM-5 PM. Tickets table reservation lorms or make VE testing 

available at the gate, or in advance Irom reservations. Mail table reservations and 

Dave Lewis, RD1, Box 191, Van Etten inquiries to BARCFEST, 1103 South Gay 

NY 14889. Dr., Longmont CO 80501. Reservation 

deadline is Sep. 19lh. Walk-ins welcome. 


I Chemung County Fairgrounds. Out- 
}r Rea Market. Indoor Dealer Displays, 
te will be open Irom 6 AM-5 PM. Tickets 


SANTA FE, NM The Northern New Mexi¬ 
co ARC will host the 1992 Northern New 
Mexico Hamlest at Glorieta Baptist Confer¬ 
ence Center, 16 miles southeast of Santa 
Fe on 1-25, exit 299. Flea Market. Free 


MILFORD, CT The Coastline Amateur 
ARA will sponsor VE Exams lor all classes 
al the Fowler Bldg., 145 Bridgeport Ave., 


Camping without reservations is on a first- Dick WAIYOE, (203) 874-1014 lor more 
come first-served basis. Contact the Glori- info. 
eta Baptist Conference Center, P.O. Box 

8, Glorieta NM 87535, with remittance, to NEW PORT RICHEY, FL The Suncoast 
secure your spot lor Fri. and/or Sat. night. ARC will hold Ihe 2nd Pasco County Rori- 
Hotel/motel rooms are available—call da Hamlest al the New Port Richey Recre- 
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mile on right side. W5YI Exams. Admis¬ 
sion S5 at the door, children under 12 ad¬ 
mitted free, YL and XYLs free. Sellers SI 5 
(pre-registration required). Tables S15. in¬ 
cludes chair and one admission. Electricity 
is $5 extra. Talk-in on 145.35 local, and 
147.150 distance. Contact Suncoast Am¬ 
ateur Radio Club, P.O. Box 7373, Hud¬ 
son FL 34676 or call: Ralph N4QIK, (813) 
847-4043. or Mitch KM4MU, (813) 848- 
5526 

YONKERS, NY The Metro 70cm Network 
will sponsor a Giant Electronic Fleamarkel 
al the Lincoln High School, Kneeland Ave., 
oH Yonkers Ave., Irom 9 AM-3 PM. Set-up 
al 7 AM. Ham Gear. Computers. VE Ex¬ 
ams. Free parking. Free frequency checks. 
Admission S4 each. Kids under 12 free. 
First table $15; $10 each additional. $1.80 
per loot (your table min. $10.). Full pay¬ 
ment in advance. Contact Otto Supliski 
WB2SLQ, 53 Hayward St, Yonkers NY 
10704. TeL (914) 969-1053. 

OCT 3 

CHERRY HILL, NJ The Pack Rats (Ml. 
Airy VHF Radio Club. Inc.) will sponsor the 
16th annual Mid-Allantic States Confer¬ 
ence and Banquet on Sal. Oct. 3rd. For 
more info send #10 SASE to VHF Confer¬ 
ence, P.O. Box 311, Southampton PA 


ROCK HILL, SC The York County ARS 
will hold its 41st annual Rock Hill Hamlest 
al the Charlotte Knights Baseball Stadium 
just south ol CTiarlolle NC on F77, Irom 7 
AM-5 PM. Advance tickets $5, $6 al Ihe 
door. One parking space included. 
Wheelchair accessible. Covered display 
space. VE Exams. Flea Market. Camping 
nearby. Talk-in 147.030 (-600). For info 
and advance tickets contact Tom Lem- 
pickeAB4YV, 2129 Squire Rd., Rock Hill 
SC 29730. Tel. (803) 328-3837. Please 
SASE, 

OCT 3-4 

BILOXt, MS The Mississippi Coast ARA, 
Inc. will hold its 16lh annual HatrVSwaplest 
at the Mississippi Coast Coliseum and 
Convention Center, VE Exams Sat. at 1 
PM, Sun. at 11 AM. Admission $2. Week¬ 
end table rental $15 by pre-registration on¬ 
ly. Free parking. Handicap parking. RV 
hookups and dump station $10 per night. 
No tailgate spaces or outside tables avail¬ 
able. No commercial dealers or equipment 
sales in swap area. Contact Ernie Orman 
W50XA, 15625 Little Joe Rd., Biloxi MS 
39532. Tel. (601) 392-2816 

OCT 4 

CHERRY HILL, NJ Hamarama '92, spon¬ 
sored by the Mt, Airy VHF Radio Club, 
Inc., will be held rain or shine al Garden 
State Park, Rt. 70 and Cornell Ave. Irom 7 
AM-4 PM. Buyers $4 admission plus $1 
parking. Sellers add $8 each 10 x 20 park¬ 
ing space (bring your own tables). For info 
send #10 SASE to Hamarama ‘92, P.O. 
Box 311, Southampton PA 18966. 

SPRINGFIELD, OH The Springfield Inde¬ 
pendent Radio Assn. (SIRA) will sponsor 
the Springfield Hamlesl/Computer Expo al 


tables $8, $10 at the door, if available. 
Talk-in on 145.45/R(-), 224.26/R(-). For 
more info, write SIRA, P.O. Box 523, 
Springfield OH 45501, or call Hamfest 
Chairman Ralph Pamer WA8KSS, (513) 
325-1456. 

OCT 11 

LIMA, OH The Northwest Ohio ARC ol Li¬ 
ma OH will host a Hamlest at the Allen 
Counly Fairgrounds. Rt. 309E off 1-75 Exit 
125A-B, Advance Tickets $4, $5 at the 
door. On-site camper parking, S7 lor elec¬ 
tric hook-up. Security guards all night. 
Gate opens at 6 AM. All areas are 
wheelchair accessible. Set-up Oct. 10th, 3 
PM-11 PM: Oct. 11th, 5 AM. Tables $8. 
Send check or money order with SASE at 
least two weeks in advance to WD8BND, 
P.O. Box 211, Lima OH 45802. To pre¬ 
register lor VE Exams, send completed 
610 form, copy ol license, check lor $5.40 
made out lo ARRL VEC. Send to W8TY, 
P.O. Box 211, Lima OH 45802 On a sep¬ 
arate sheet ol paper, please state which 
elements ol exams you wish to take. Cutoff 
for Exams registration is Oct. 3rd. Talk-in 
on 146,67,145.17.444.925 Sid. Splits, 

SPECIAL EVENT STATIONS 
ANNOUNCEMENT; 

UFO/ET Discussion NET Join us every 
Thurs. evening, 8 PM-11:30 PM on 3,930 
MHz, for discussions related to extra-ter¬ 
restrial communications and the UFO phe¬ 
nomena. NET controls are Tom KA1DYE, 
and Kenny N1JVN. 

SEPT 2-7 

MOUNT PLEASANT. lA The Mount 
Pleasant, Iowa ARC will operate W0MME 
at the 43rd Annual Midwest Old Threshers 
Reunion. Operation will be the bottom 50 
kHz ol the General 80-10 meter phone 
subbands plus the 80m, 40m, and 15m 
Novice bands. For a QSL, send SASE to 
Dave Schneider WDOENR, RR *3, Box 
307A, Mount Pleasant lA 52641-9803. 

SEPT 12 

DUCK HILL, MS The Grenada Lake ARC 
will operate Station N5UHW (and others) 
in conjunction with the 10th annual Bogue 
Creek Festival. Time: OOOOZ-2400Z. Fre¬ 
quencies: 3.875, 7.250, 14.250, 21.350 
and/or 28,350 +/- (depending on QRM, 
QRN, and propagation). Packet: Rose 
System 601453 N5UHW-1 (145.07). Talk- 
in on 146.700 (-600). Send QSL and 
SASE to Bogue Creek Festival, Special 
Event Station N5UHW, P.O. Box 292, 
Duck Hill MS 38925-0292 USA For info 
contact Paul £ Wood N5UHW, P.O. Box 
292, Duck Hill MS 38925-0292. (601) 
565-7286. 

SEPT 12-13 

MONTANA QSO PARTY The Montana 
H.F, Soc. will sponsor their 1992 Montana 
QSO Parly from 1600 UTC Sat.-0400 UTC 
Sun. lor Class I Single Operator and Class 
II Single Operator, Mobile (Montana only). 
Montana stations send QSO number and 
country. Stations outside Montana send 
QSO number and state/province/county 
Each SSB contact is worth 1 point. 





3W. RTTY, AMTOR contacts worth 2 
ooints. Frequencies: 80-1 Om SSB— 
3850, 7230, 14280, 21350, 28450. 
3W band edge plus 25 kHz. Novices 
jse band edge plus 50 kHz. A 
Diaque goes to highest scoring sta- 
ion out of Montana. Certificates to 
he highest scoring entry from each 
state, province, or country, with at 
east 25 QSOs and contacts with at 
east 10 different Montana stations, 
=laque to highest scoring Montana 
station, certificates to 2nd and 3rd 
slaces, and Top Mobile. Report log 
snd summary sheet listing QSOs 
snd multipliers by band, mode, total 
contacts, multipliers, claimed score, 
lame, call, mailing address, phone, 
snd a written signed statement of 
'Fair and Ethical Operation." Entries 
with more than 200 QSOs must in¬ 
clude dupe sheets. You may submit 
/our entry on disk in lieu of paper 
ogs. Disk must be MS-DOS format, 
5 1/4 inch, 360 K disk only and in an 
ASCII file containing all of the previ- 
cus info. A separate summary sheet 
and signed statement is also re¬ 
quired with disk entries. All entries 
must be postmarked by Oct. 1, 1992. 
^lease mail to The Montana H.F. 
Society, 1009 Madison Ave., Hele¬ 
na MT 59601. Include a business 
size SASE for results. 

rULELAKE, CA The Keno ARC will 
lost their 2nd annual Special Event 
Station, KG7VM, at the Tulelake Fair 
Tom 1600Z-0000Z Sat, and Sun, 
Operation will be on 10-80m as fol- 
ows: SSB on lower 20 kHz of the 
General and Novice portion: CW on 
he lower 20 kHz of the Novice, and 
RTTY on the applicable part of the 
General subbands. For a certificate, 
send QSL and a business sized 
SASE to Keno ARC, P.O. Box 653, 
Keno OR 97627. 

SEPT 14-19 

ATLANTIC CITY, NJ Southern 
Counties ARA (SCARA) will operate 
K2BR from the Miss America 
^ageant in Atlantic City NJ. Atlantic 
City is located on Absecon Island, 
which is IOTA: NA 111. Frequencies: 
^hone: 25 kHz inside lower General 
class bandedge. CW: 65 kHz inside 
ower General class bandedge. 
Movice: 28.100-28500 kHz. QSL with 
110 SASE via SCARA, P.O. Box 
121, Unwood NJ 08221. Operation 
will begin from 10 AM EST on Sep. 
14th. 

SEPT 18-20 

PORT VUE, PA Station KI3R will 
operate on 40m, 20m, and 10m 
cands during daylight and evening 
lours, in celebration of the 100th An¬ 
niversary of Port Vue Borough. QSL 
with SASE to KI3R, 1008 Monroe 
Ave., Port Vue PA 15133. 

SEPT 19 

FLAG CENTER, IL The Kishwau- 
<ee ARC of Dekalb County IL will 
nost Station WA9CJN for the Two 
Rivers Council Boy Scouts to help 
commemorate the 500th anniversary 


OCT 1-2 

HUMACAO, PR The Bayamon Cen¬ 
tral University ARC will operate 
Station ACTE-KP4 to commemorate 
the Annual Convention of the Assn, 
for Educational Communications 
and Technology. Puerto Rico Branch, 
in Palmas del Mar Resort. Huma- 
cao PR. Frequencies: 145.15, 
28.477. 21.137 and 3.737 MHz. Con¬ 
tact the station In one frequency to 
get a QSL card, two or more fre¬ 
quencies to get a certificate. Send 
QSL and SASE to Carlos Colon 
KP4TD, School of Education, 
U.C.B., Box 1725, Bayamon PR 
00957 

OCT 3 

ALAMOGORDO, NM The Alam¬ 
ogordo ARC will conduct a special 
operation, sponsored by the Interna¬ 
tional Space Hall of Fame, to honor 
new inductees. Station WA5IPS will 
operate from 1500 UTC-2300 UTC, 
from atop the Space Hall. Operation 
will be in the 10m Novice band 
(around 28.480/.490 MHz) from 1500 
UTC-1600 UTC. and on the 15m and 
20m General phone bands from 
1600 UTC-2300 UTC. Special QSLs 
will be sent from the Space Hall of 


Fame and will be certified by 
A.A.R.C. members. QSL requests 
should be mailed to International 
Space Hall of Fame, Route 2001 - 
P.O. Box 533, Alamogordo NM 
88311-0533. No SASE required. 
SWL requests will also be acknowl¬ 
edged. For more info, contact Ole 
Jorgensen WA5IPS, Chairman; 
Larry Moore WA5UNO, A.A.R.C. 
President. 

OCT 10-11 

BOALSBURG, PA The Nittany ARC 
will operate W3YA from the authentic 
Columbus Family Chapel historic 
museum during festivities for the 
Quincentennial of Christopher 
Columbus’ discovery. Hours: 1500 
UTC-0100 UTC Sat. Oct. 10; 1400 
UTC-2200 UTC Sun. Oct. 11. SSB: 
Lower 25 kHz of General 15m. 20m. 
40m, 80m phone bands and Novice 
portion of 10m. CW: iower 25 kHz 
of General 15m, 20m, 40m code 
bands and Novice portions of 10m 
and 80m. Visitors talk-in on 146.76- 
and 146.85-. Send QSL and SASE 
for QSL card, or QSL and SI for flat, 
unfolded certificate to CC500 
Committee, Nittany ARC, P.O. Box 
614, State College PA 16804- 
0614. 
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of the discovery of America. This fall 
camporee is being called a 'Tiuinta- 
ree." WA9CJN will operate from 
1300Z-0300Z with most activity on 
the Novice portion of 10m. Control 
operators will be KB9AGV and 
WB9EEE. For a certificate, send a 
large SASE to KARC WA9CJN At¬ 
tn: KB9AGV, P.O. Box 264, 
Sycamore IL 60178. 

SEPT 19-20 

VANCOUVER, WA The Heritage 
Trust Foundation of Clark County 
WA will sponsor Station W7AIA. pos¬ 
sibly operating from the famous Offi¬ 
cer's Row at old Fort Vancouver bar¬ 
racks. Operation will be from 1600 
UTC-2300 UTC Sat., and from 1700 
UTC-2200 UTC Sun., in the lower 
portion of the General class phone 
bands, 40m and 20m. and in the 
10m Novice/Tech band, conditions 
permitting. A nice certificate will be 
available in return for your SASE to 
CCARC, P.O. Box 1424, Vancouver 
WA 98668. 

SEPT 25-27 

PEA PATCH ISLAND, DE The 
Quad County IRC will operate 
KD3XN 1400Z-2100Z from historic 
Civil War Fort Delaware. Operations 
will be in the General and Novice 
portions of 10m. 12m. 15m. 17m, 
20m and 40m. For color aerial view 
QSL, send QSL and SASE to the op¬ 
erator worked. Possible lOTA. 

SEPT 26 

PESHTIGO, Wl The Marinette and 
Menominee ARC will operate Station 
WJ9X from the site of the 121st An¬ 
niversary of North America's most 
disasterous forest fire. Operations 
will be from 1500Z-2300Z. Frequen¬ 
cies: Phone 14.271, 21.371, 28.471 
and 14.071 CW. For certificate and 
honorary Peshtigo citizenship, send 
SASE to William Fluegge, N3280 
River Bend Dr., Peshtigo Wl 
54157. 

SEPT 26-27 

KINGMAN, AZ The Hualapai ARC 
will operate Station WA7L/\Z to cele¬ 
brate "Andy Devine Days." an annual 
event in Kingman AZ. where Andy 
spent his youth. Andy, most remem¬ 
bered for his character “Jingles" in 
many western movies, was licensed 
as W6RER (Red Eyed Rooster). 
Some of his amateur equipment and 
other memorabilia is on display in 
the Mohave Museum. Operating 
schedule: 1500Z-1700Z, 28.325 
MHz: 1700Z-1900Z. 21.325 MHz; 
1900Z-2100Z, 14.325 MHz; 2100Z- 
2300Z, 28.325 MHz; 2300Z-0100Z, 
21.325 MHz; 0100Z-0300Z. 14.325 
MHz: 0300Z-0500Z. 28.325 MHz. If 
propagation is bad on any band we 
will shift to the next lower band. For 
a certificate suitable for framing, 
send QSL with contact number, and 
a 9 X 12 envelope with two units of 
postage to WA7LAZ, P.O. Box 4364, 
Kingman AZ. 86401. or send SI .00 
with QSL and we will furnish enve¬ 
lope and postage. 


DELAVI/ARE 
New Castle 

Factory authorized dealert Yaesu, ICOM, 
Kenwood. Ten-Tec. AEA. Kanironics, DR- 
SI Mfg., Amerilron. Cushcrafl. HyGain, 
Hcil Sound. Standard Amateur Radio, 
MFJ, Hustler, Diamond, Butternut, As- 
iron, Larsen, and much more. 
DELAWARE AMATEUR SUPPLY, 71 
Meadow Road, New Castle OE 19720. 
(302) 328-7728. 

NEW JERSEY 
Lodi 

North Jersey's newest Two Way Radio 
and Electronics Dealer is now open. 
Sales of ham. business, marine and CB 
two way equipment as well as scanners. 

books, cable boxes and more. Friendly 
service and low prices. ADVANCED 
SPECIAL'RES. 114 Essex Street, Lodi 
NJ 07644. (201) VHF-2067. 

NEW JERSEY 
Park Ridge 

North Jersey's oldest and finest Short- 
v«ve and Ham Radio Dealer. 1 1/2 miles 
from Garden Stale Parkway. Authorized 
Dealers for AEA, Kenwood. Japan Radio 
Company, ICOM. Yaesu, etc. Ham Sales. 
Lee WK2T, GILFER SHORTWAVE. 52 
Park Ave., Park Ridge NJ 07656. (201) 
391-7887. 

NEW YORK 
Manhattan 

Manhattan's largest and only ham and 
business Radio Store. Featuring MO¬ 
TOROLA. ICOM, KENWOOD, YAESU, 


UNIDEN BENDIX-KING, ASTRON. AEA, 
SONY PANASONIC. MFJ, CCTV CAM¬ 
ERAS AND MONITORS. BIRD 
WATTMETERS. OPTOELECTRONICS 
FREQUENCY COUNTERS, AOR SCAN¬ 
NERS, JRC RECEIVERS, KANTRON- 
ICS, LARSEN, etc. Full slock of radios 
and accessories. Repair lab on premises. 
Open 7 days M-F, 9-6 p.m.; Sal. & Sun., 
10-5 p.m. We ship Worldwide. For specif¬ 
ic information call or write: BARRY 
ELECTRONICS, 512 Broadway, New 
York NY 10012. (212) 925-7000. FAX 
(212) 925-7001. 

OHIO 

Columbus 

Central Ohio’s full-line authorized dealer 
lor Kenwood. ICOM. Yaesu, Alinco. 
Japan Radio. Standard. AEA. Cushcrafl. 
Hustler. Diamond and MFJ. New and 

lional in our new 10.000 sq. It. facility. 
Large SWL Department, loo. UNIVER¬ 
SAL RADIO, 6830 Americana Pkwy., 
Reynoldsburg (Columbus) OH 43068. 
(614) 866-4267. 

PENNSYLVANIA 

Trevose 

Authorized factory sales and service. 
KENWOOD, ICOM, YAESU, featuring 
AMERITRON, B&W, MFJ, HYGAIN, 
KLM, CUSHCRAFT, HUSTLER, 
KANTRONICS, AEA, VIBROPLEX, HEIL, 
CALLBOOK, ARRL Publications, and 
much more. HAMTRONICS, INC., 4033 
Brownsville Road, Trevose PA 19047. 
(215) 357-1400. FAX (215) 355-8958. 
Sales Order 1-800-426-2820. Circle 
Reader Service 298 lor more information. 
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sories. Free Informalion/Send Stamped 
Envelope. Catalog S3.00. To: Pak Rat 
Becironics, P.O. Box 690073, Houston TX 
77269.(713)893-0313. BNB715 


SIMPLEX REPEATERS $149,001 We 
manufacture them ourselves. Pak Rat 
Becironics. (713) 893-0313. BNB716 


ELECTRON TUBES: All types and sizes. 
Transmitting, receiving, microwave . . . 
Large inventory = same day shipping. Dai¬ 
ly Electronics. P.O. Box 5029, Compton 
CA 90224. (800) 346-6667 or (213) 774- 
1255. BNB719 


WE HAVE m AEA, Asiron, Bencher, But¬ 
ternut, Callbook, Comet, Diamond, Mus¬ 
tier, Kantronics, Larsen Antennas, MFJ, 
Radio Shack. Smiley, antennas, Ten-Tec, 
Valor antennas, and more. Small town 
senrice wilh discount prices. Dandys, 120 
N. Washington, Wellington KS 67152. 
(316)326-6314. BNB722 


MINIATURE POUCE RADAR TRANS- 
MrTTER one mile range, S41 assembled, 
S31.00 kil. (219) 489-1711. P.O. Box 
80096, Fort Wayne IN 46898. BNB725 


BUILD YOUR OWN WIRE ANTENNAS, 
parts, GROUND RADIAL WIRE, open- 
wire feedlines, copper-weld, insulators, 
coax. Dacron rope, baluns, eta, LOWEST 
PRICES. Catalog. S1.00, DAVIS RF Co., 
P.O. Box 230-S, Carlisle MA 01741. (800) 
484-4002. code 1356. BNB726 


HAM RADIO REPAIR Experienced, reli¬ 
able service. Robert Hall Electronics, 1660 
McKee Rd.. Suite A, San Jose CA 95116. 
(408) 729-8200. BNB751 

PICTURE OSL CARDS of your shack, 
etc., from your photo or black ink artwork. 
500 S28.00. 1,000 $44.50. Also non-pio 
ture cards. Custom printed cards, send 
specifications lor estimate. Send 2 
Stamps lor illustrated literature. Generous 
sample kil $2.00, hall pound of samples 
$3.00. Raum’s RD2, Orchard Road, Coop- 
ersburg PA 18036. BNB756 


ALUMINUM HEAVY WALL TUBING. 2" 
OD X .25” wall, type 6061-T6. Great for 
masts, booms, projecisl SASE: 
Doug/WS9W. Box 384, Stoughton Wl 
53589. BNB757 


DIGITAL AUTOMATIC DISPLAYS. Ken¬ 
wood. Yaesu, Collins, Drake, Allas, etc. 
No bandswitching. Business S .52 SASE. 
Specify radio. GRAND, POB 3377, Blaine 
WA 98230. Phone/FAX 604-530-4551. 

BNB758 


WANTED: HAM EQUIPMENT AND OTH¬ 
ER PROPERTY, The Ratio Club of Junior 
High School 22 NYC, Inc., is a nonprom 
organization, granted 501 (C) (3) status by 
the IRS, incorporated wilh the goal of us¬ 
ing the theme of Ham Radio to further and 
enhance the education of young people 
nationwide. Send your radio to school, 
your property donation or financial support 
would be greatly appreciated and ac¬ 
knowledged wilh a receipt for your lax de¬ 
ductible contribution. Please look over 
whatever unwanted equipment you may 
have, and call us. We will pick up or ar¬ 
range shipping. You will receive the tax 
deduction, but most important, the privi¬ 
lege of knowing that your gift really made 
a difference in the educaticxi and upbring¬ 
ing of a child. You are invited to check into 
the WB2JKJ “22 Crew" CLASSROOM 
NET, 7 AM EST on 7.238 MHz or on 
21.395 throughout the day. First day of 
school in NYC is Sept. 14. Join us on the 


Nets and meet the new "22 Crew”. These 
will be just some of the children hoping for 
your support of EDUCOM. Write us at 
The RC of JHS 22 NYC. INC., P.O. Bo> 
1052, New York NY 10002. Round the 
clock HOTLINES: Voice (516) 674-4072 
FAX (516) 674-9600. BNB762 


ELIMINATE MULTIPLE NOISE TONES Ir 
your receiver audio output. The revolution 
ary new JPS notch filter, model SNF-60 
Digital Signal Processing simple hook up 
Unlike other Notch Fillers, notches ou 
mulliple varying tones. Deep Discounted 
$139.50 delivered continental U.S.! (Else 
where $150.00 plus shipping.) Authorizec 
JPS dealer Davis RF Co., P.O. Box 230 
S, Carlisle MA 01741. 24-HR orders: (800 
484-4002, code 1356. BNB763 


SOLAR POWERED HAMSl The 
Sunswitch is a charge controller to prolec 
your batteries from over charge. Power 
MOSFETs are used, no relays! Assemblet 
tuned and tested $39.95 plus $2.50 ship 
ping. Sunlight Energy Systems, 222f 
Mayflower NW, Massillon OH 44647. 

BNB774 


GET YOUR PL259 CONNECTORS TO- 
DAY! Only $.35 each sold in lots of 100 
Order nowlll Call or Write Foss Ware 
house. 289 Schenk Street, Nortf 
Tonawanda NY 14120. (800) 488-0525. 

BNB810 


SURPLUS SOLAR PANELS, 105 Wat 
set $469.00, unframed $300.00. ALL 
PANELS 5 YEAR WARRANTY, Visa/Mas 
tercard. (602) 276-5083. BNB812 


73 MAGAZINE INDEX 1960-1990. Boot 
$15 or software $20. The world’s larges 
(60,000 reference) amateur radio inde> 
1909-1990. Software $85. QST, CO. HR 
or RADCOM indices $10-$20. Write: Dl- 
DAH Publishing. P.O.B. 7368, Nashua Nl- 
03060-7368. (603) 878-3628. BNB813 


FREE SHAREWARE AND HAM CATA¬ 
LOG for IBM or CoCo. Morse code com 
puter interfaces, $49.95. Dynamic Elec 
ironies, Box 896, Hartselle AL 35640.205- 
773-2758. BNB815 


DIGITAL SWRandPOWER METER, As 
semble, Kil. or Plans, with Alarm and Se' 
Points.FREE information. RUPP ELEC- 
TRONICS,5403 Westbreeze, Foil Wayne 
IN 46804. 219-432-3049. BNB831 


TENTEC 285, and 288 Filter $45.00/ea 
Tenlec RM 500 $10.00 or all three for $90 
Kenwood TS130V for sale call for details 
407-277-6249. BNB834 


TELEX HY-GAINAntenna’s, Rotors anc 
Replacement rotor parts, CushcrafI, Bark 
er and Williamson, Periphex batteries. AR 
RL Books. Pyramid power supplies, GRE 
scanner amplifiers and converters. Sur¬ 
plus Tubes. Atkinson S Smith, 17 Lewis 
St. Eatonlown NJ 07724. (800) 542-2247. 

BNB835 


FCC COMMERCIAL LICENSE PREPA- 
RATION RADIOTELEPHONE-RA¬ 
DIOTELEGRAPH. Latest home study fasi 
easy audio video. FREE details WPT Pub¬ 
lications 1-800-800-7588. BNB840 


PRINTED CIRCUIT BOARDS-etched 
drilled. Iln-plated. Single sided $1.25/sq. 
inch. No setup charge. Send negative oi 
artwork ($10.00 for negative). We car 
generate artwork from your schematic. 
CHELCO ELECTRONICS, 61 Water SI, 
Mayville NY 147571-800-388-8521. 

BNB842 





INEXPENSIVE HAM RADIO EQUIP¬ 
MENT, Send postage stamp for list. Jim 
Brady WA4DSO, 3037 Audrey Dr., Gasto¬ 
nia NC 28054. BNB890 


FREE Ham BBS. 904-542-3028. BNB899 


AMATEUR RADIO REPAIR!! All makes & 
models, any age. S20.00 per hour-maxi¬ 
mum labor per unit, S80.00. TELO (Dan), 
1302 S. Uplands Dr., Camano Island WA 
98292. (206) 387-3558. BNB900 


HEATHKIT NOSTALGIA-History in pic¬ 
tures and stories of and by the people in¬ 
volved. 124 page paperback by K8TP. 
Send S9.95 (plus tax in WA) to Heath 
Nostalgia. 4320-196lh S.W., Suite B-111, 
Lynnwood WA 98036. BNB903 


COMMUNICATIONS AT ITS BEST! AR- 
900 S219.00, AR-1000XC S399.00, AR- 
2500 $439.00, AR-3000 $969,00, Lowest 
prices on AOR Radios guaranteed. CB's, 
Scanners, Radar detectors, and more. 
Free Shipping Visa/MCMMEX. Turbo 
Electronics, P.O. Box 8034, Hicksville NY 
11802. Inquiries: 516-938-1946/orders 1- 
800-33-TURBO. BNB905 


ESTATE SALE. Much Ham/Electronic 
Equipment. Parts, Amps, Antennas, Hand¬ 
helds, Send SASE Envelope for massive 
list. Best Bids taken. Box 443 Moses Lake 
WA 98837._BNB906 


PILL BOTTLE ANTENNA TUNER! Really 
works!! Plans-S3. DWM ENTERPRISES, 
1709 N, West. »103. Jackson Ml 49202. 

BNB907 


EASYTERM, a user-friendly, lull featured 
communications program tor Ihe AEA 


PK232MBX and Kenwood digital radios. 
For more information on this inexpensive 
program, call 1-800-336-7796 or write to: 
EASYTERM, % M.V. Henley’s Inc., P.O. 
Box 2154, Edgarlown MA 02539-2154. 

BNB909 


BATTERY PACK REBUILDING: SEND 
YOUR PACK / FAST SERVICE. ICOM: 
BP2/BP3/BP22 $18.95. BP5/BP8/BP23 
$24.95. BP24/BP70 $26.95. BP7 $29.95. 
KENWOOD PB21 $14.95, PB21H/PB6 
$19.95, PB25/26 $22.95, PB2/KNB3 
$29.95. YAESU: FNB10/17 $22.95, 
FNB3/4/4A $34.95. UNIDEN APX650 
$29.95, APX1200 $39,95; HEATH110 
$26.95. -NEW PACKS-; ICOM BP8(800 
mAh) $39.95, (1000) $49.95. (1200) 
$54.95, BP83 $29.95, BP84 $42.95. YAE¬ 
SU; FNB2(500) $19.95. (600) $23.95. 
FNB10S (1000) $42.95. FNB12S(600) 
$46.95, FNB17(600) $31.95. 

FNB4SL(750) $44.95. SANTEC: 142/1200 
$22.95. “U-DO-IT INSERTS” ICOM: 
BP3/BP22 $14.95, BP5 $20.95, BP8 
$19.95. KENWOOD; PB21H/24 $14.95. 
PB25,'26 $17.95. TEMPO/S $20.95. YAE¬ 
SU: FNB10 $14.95, FNB4/4A $26.95. AZ- 
DEN.'300 $14.95. FREE CATALOG. $4.00 
Shipping/order, PA-r6%, VISA-M/C 
■r$3.00, CUNARD, R.D. 6 BOX 104, Bed¬ 
ford PA 15522. (814) 623-7000. BNB913 


WANTED: BUY & SELL All types ol Elec¬ 
tron Tubes. Call toll free 1 (800) 421-9397 
or 1 (612) 429-9397. C & N Electronics, 
Harold Bramstedt, 6104 Egg Lake Road. 
Hugo MN 55038. BNB915 

COMMODORE 64 HAM PROGRAMS- 
8 disk sides over 200 Ham programs 
$16.95./$.29 stamp gels unusual soft¬ 


ware catalog of Utilities. Games. Adult 
and British Disks. Home-Spun Software. 
Box 1064-BB, Esiero FL 33928. 

BNB917 


ENGRAVING-CALL PINS-Wall/Desk 
Clocks-Club Award Plaques/Trophies- 
Desk Holders-Pen Sels-EquipmenI I.D. 
Plates. All Prices 30-50% Off Retail. Send 
$3.00 For Catalog to; TR Enterprises. 
Box 36 B, Tyler Hill PA 18469. BNB962 


ICOM America, Inc. seeks a full-time 
sales representative for our Amateur 
Sales Division. This is an entry level op¬ 
portunity for an amateur radio enthusiast 
whose career goal is outside sales. Prior 
outside sefiing experience and a four-year 
degree are preferred. Requires 30%-40% 
travel. Icom America offers a oimpetitive 
salary and benefits package. Please send 
your resume and cover letter to: ICOM 
America, Inc. Attn: Human Resources 
NSR, 2380 116th Ave. NE, Bellevue WA 
98004. Equal Opportunity Employer. 

BNB965 


PRINTED CURCUIT BOARDS for pro¬ 
jects in 73, Ham Rado, OST. ARRL Hand¬ 
book. List SASE. FAR Circuits. 18N640 
field CL, Dundee IL 60118. BNB966 


KENWOOD TS-820S W. Separ. VFO Mint 
Cond. $500.00. Ray 812-876-7989. 

BNB967 


WANTED TS790A Kenwood. N9HTY, Ray 
812-876-7989. BNB968 


EPROM PROGRAMMER plans, kits, flier 
SASE. Sergeant. Box 1613, San Marcos 
TX 78666. BNB969 


AZDEN SERVICE by former factory tech¬ 
nician. Southern Technologies Amateur 
Radio, Inc., 10715 SW 190 SL #9, Miami 
FL 33157. (305) 238-3327. BNB979 


COMMODORE 64 REPAIR Fast turn 
around. Southern Technologies Amateur 
Radio, 10715 SW 190th Street #9. Miami 
FL 33157. (305) 238-3327. BNB982 


THE AMAZING UNIVERSAL CABLE TV 
AND SATELLITE DESCRAMBLER. De¬ 
tailed plans, Iheory, parts list, instructions, 
and troubleshooters newsletter. 20 pages. 
$13.95 postpaid. OCTE-D. Box 276, Al¬ 
borg VT 05440. BNB985 


HOBBY/BROADCASTING/HAM/CD/SUR 
VEILLANCE transmitters, amptifiers, ca¬ 
ble TV, science, bugs, other great pro¬ 
jects! For catalog, call/wrile (916) 534- 
0417. PANAXIS, Box 130-S9. Paradise 
CA 95967, BNB991 


CELLULAR HACKERS BIBLE- $54.45. 
Cellular Programmers Bible-$84.45. Cable 
Hackers Video-$39.95. Satellite Hackers 
Bible-S56.95, Scanner Hackers Bible- 
$34.45. TELECODE. P.O, Box 6426-RF, 
Yuma AZ 85366-6426. BNB993 


VIDEOCIPHER/SATELLITE/SCANNER/C 
ABLE/AMATEUR/CELLULAR. Repair 
Manuals. Modification Books & Software. 
Catalog-S3.00. TELECODE P.O. Box 
6426-RF, Yuma AZ 85366-6426. BNB994 


ROTOR PARTS ROTOR service, ROTOR 
accessories: Brak-D-Lays, Quik-Connects, 
Pre-Set mods. NEW models for sale. Free 
catalog. C.A.T.S., 7368 SR 105, Pern- 
berville OH 43450. BNB996 


ONV SAFETY BELT CO. 

P.O. Box 40A • Ramsey, NJ 07446 

800-345-5634 
Phones FAX 201-327-2462 




PRINTED CIRCUIT BOARDS 

It's easy to build PCB's. No camera or dark 
room are required. All materials, even 4 
drills, along with simple instructions to use 
magazine or other types of artwork are 
included. AH 6 4'’x6'' boards are precoated 
with a strong easy to use dry film 
photoresist. For FREE simple, step by 
step, instructions and catalog or to order 
the CIRCUIT BOARD KIT ($45 00) 
call or write: Solder World. Dept. M4. 9555 
Owensmouth Ave. #14. Chatsworth, CA 
91311.(818) 998-0627 Fax (818) 709-2605 

CIRCLE ISS ON READER SERVICE CARD 


INTERFERENCE FILTERS 


Our specialty is eliminating 
Broadcast Band interference 
from your receiver. Antenna and 
powerline filters stop broadcast 
energy from reaching your 
equipment. Also available are 
receiver front end protectors that 
prevent damage from static 
electricity or lightning. Call 
(503) 923-2540 or write for a 
FREE information package. 


Northwest Communication Laboratories 
813 S.W. Highland. Suite C-310 
Redmond, OR 97756 
(503) 923-2540 


CIRCLE 85 ON READER SERVICE CARD 


Say you saw it in 73 


RACK AND CHASSIS BOXES 



CIRCLE 167 ON READER SERVICE CARD 


MORSE CODE MUSIC? 


New-Powerful-Breakthrough, All 43 
Morse Code characters sent with a 
rhythmic beat, A fun & easy way to 
learn or retain Morse Code skills. 
Now the secret is yours! order "THE 
RHYTHM OF THE CODE"™ Version 
II cassette today! 

Send S9.95 and we'il pay the shipping to; 

KAWA PRODUCTIONS 

P.O. Box 319-ST. 
Weymouth, MA 02188. 

Check or money order only. We ship all orders within 
10 days. Outside U.S.A. please add $2. for air mail. 

MA residents please add 5% sales tax 


CIRCLE 2 ON READER SERVICE CARD 


^ MADISON X 
SHOPPER 


ORDERS: 1 (800) 231-3057 
1 (713) 729-7300 or 729-8800 
FAX 1 (713) 729-4766 


New and Used Meters, 
Tubes, Transformers, 
Filter Capacitors 



CIRCLE 2S ON READER SERVICE CARD 

73 Amateur Rad/o Today September, 1992 101 






























Number 32 on your Feedback card 

Random outputi 


Number 33 on your Feedback can 

Propagation 

Jim Gray WIXL 


A few months ago, I wrote In this 
space that the debate over the code¬ 
less license was a moot point—that It 
had proved Itself successful and a pos¬ 
itive change (or amateur radio. At that 
time, I said it was time to move on to 
other matters. It seems that I was 
wrong, and one more time I (eel com¬ 
pelled to beat this dead horse. 

I was checking messages on my lo¬ 
cal packet BBS the other day when I 
came across something that shocked 
and angered me (I wish I had made a 
copy of the message, so I could give It 
to you verbatim). The packet message 
told a story o( an amateur radio club 
that restricted its members who were 
Technicians by not allowing them to 
use autopatch on the club's repeater 
and by not letting them vote in club 
elections. The writer wanted other peo¬ 
ple’s opinions on whether or not this 
was legal. 

While the policy o( this dub may be 
legal (after all. it Is their equipment and 
organization, and they can do whatever 
they want), I don't think the legality 
of their actions Is the point. The point 
(other than why anyone with an ounce 
of common sense would choose to 
associate with these self-inflated 
snobs) Is what this group Is saying 
about amateur radio. We are in a hob¬ 
by that focuses on communications. 
So. what exactly is this club communi¬ 
cating? 

•We think we are better than certain 
other amateurs." 

We don't care about the future of 
amateur radio." 

“We are boring people, and we 
could care less about new ideas." 

"We're not interested in helping 
newcomers to this hobby." 

"If we don't already know you, stay 
oft our repeatert" 

Is this what we want? Is this the 
spirit of the Amateur Radio Service? 

I have something I'd like to say to 
this club, its olficers, and any other 
group or individual who thinks there is 
room for this kind of prejudice in ama¬ 
teur radio: We don't need you or your 
back-of-the-bus mentality. You are hurl¬ 
ing amateur radio, and if you can't con¬ 
trol your zealous hatred, please do us 
all a favor and crawl back under the 
rock from which you emerged. Face it. 
Amateur radio has a codeless license. 
Eventually. Morse code will be dropped 
from all license classes. So why don't 
you just leave now and let the rest of 
us work on the future of this hobby? 

Phew! I (eel a lot better. 

If You're Not Part of the Solution ... 

The future of amateur radio Is not 
tied up in whether you or I like or don't 
like having ihe Morse code as an ele¬ 
ment of amateur radio license testing. 
The future of amateur radio is very 
much lied up with whether or not we 
tolerate Ihe kind of regressive, bigoted 
ignorance displayed by the ham club 


David Cassidy NIGPH 

mentioned above. If we can't stop living 
in the past, which includes hanging on 
to a century-old communications mode 
as a licensing requirement, how are we 
going to help pioneer and popularize 
spread spectrum, digital voice and 
video, personal satellite communica- 

Do not delude yourself into thinking 
that we can't help pioneer these tech¬ 
nologies, because we most. If we do 
not find justiftcation for the existence of 
an Amateur Radio Senrice by providing 
advances and testing new communica¬ 
tions modes, there will no longer be an 
Amateur Radio Service. Our frequen¬ 
cies are too valuable (not just to U.S. 
companies, but to the wortd), and the 
old reasons (or our existence are no 
longer valid. 

If we are going to enter the 21 st 
Century with anything even resembling 
amateur radio as we now know it, we 
have to look towards the future, and 
guard against the harmful and hurtful 
attitudes of clubs like the one I men¬ 
tioned. 

A Call to Action 

First of all, if you are involved with 
a club like the one mentioned above, 
GET OUT! Why should you lend your 
support to a bunch of ignorant big¬ 
ots? Stay off their repealer, loo. With¬ 
out a regular infusion of new blood, 
they will eventually wither up and blow 

Whal do you do now? Gel a couple 
of local hams together and start your 
own club. You don't have to have a fan¬ 
cy clubhouse and a club station and a 
repealer to start a club. Meet in a differ¬ 
ent member’s home every month. 
Choose a relatively inactive repeater 
and make it your home base (that 
shouldn’t be too tough, since most re¬ 
peaters are inactive). Plan fun and in¬ 
teresting meetings and activities, and 
the local hams who really care about 
amateur radio wili (lock to join your 
club. 

One final thing. I want to hear from 
you. All of you. I want lo know if there 
are other clubs out there like Ihe one 
described above. I especially want lo 
hear from new Technicians. Are you 
experiencing Ihe same thoughtless 
bigotry? 

I want you lo name names. I want lo 
know the names of Ihe dubs, and Ihe 
names and callsigns of Ihe club offi¬ 
cers. Don't worry. I'll keep your name 
out of this. I'll check out any informa¬ 
tion I get. and if I find clubs like the one 
above—clubs that are determined lo 
hurt amateur radio—I'll see that Ihe 
names of the clubs, as well as the 
names of the club officers Involved, gel 
printed In 73 and Radio Fun. We can 
call it "The Amateur Radio Hall Of 
Shame.” 

Write to me c/o 73 Amateur Radio 
Today, 70 Route 202 North. Peterbor¬ 
ough NH 03458. y 


Jim Gray W1XU 
210 East Chateau Circle 
Payson AZ 85541 

As I write this, June Is coming to a 
close. You may recall in my June fore¬ 
cast the days of June 6lh, lOlh and 16th 
were "likely to be the focus of some ex¬ 
treme ionospheric upsets . . . and vio¬ 
lent atmospheric storms around these 
dates." Well, we had the violent atmo¬ 
spheric storms all right, beginning on 
the 15th and extending to the 20th! A 
line of tornadoes extending from south¬ 
west lo northeast marched across Ihe 
U.S. and hit the states of Illinois, Michi¬ 
gan, Minnesota. Wisconsin and others, 
with much damage and even some fa¬ 
talities. This period was considered by 


begin closing at dusk and will not bi 
open far into the night (except on Ver 
Good days/nights) the bands below 2i 
meters, all the way down to 160 meters 
will improve greatly, and can afford all 
night DX from the USA to some part c 
the world or other. Short skip will als^ 
occur, but not as frequently as in mid 
summer. September marks the begin 
ning of excellent fall conditions on tb 
HF bands. 

Please let me know through 73 Ama 
teur Radio Today, or directly, how thes 
forecasts turn out for you. I am alway 
interested in improving my “battin! 
average" and need your input of com 
ments, suggestions and ideas for thr 
column. Thanks, and see you nex 
month. Q 
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le National Weather Service lo b< 
worst in many years. The bands 
weren't any too good, either, on 
the forecast "Poor" dales. On I 
June 25th between 2100 and I 
2200 hours UTC, all Ihe HF 
ds went "dead" from a major . 
ir flare at 2042 hours, fol- • 
a satellite proton event ■ 


EASTERN UNITED STATES TO: 


at 2045 hours. It takes a short [gNoy 
le following eruption of a so- | h*.w.a 


lar flare for the full effect lo 
:h the earth and influence 
Ihe ionosphere so drastically. 
The bands recovered gradually 
in about two hours 
lull senrice again on Ihe 26th. It 
always seems that conditions 
turn from very poor to very good 
iln a day of a major flare. The 
Earth’s ionosphere is prodded 
to violent activity by the influx 
of particles from the sun . . . 
sometimes even for the bellerl 
What about September—the 
subject of this report? You may 
expect similar effects of poor 
propagation and violent atmo¬ 
spheric and geophysical activity 
n the days surrounding Ihe 
10th, beginning as early as Ihe 
and possibly extending to 
the 12lh, Early September until 
ut the 15th Is likely to show 
Fair to Poor lo Very Poor condi¬ 
tions while the remainder of Ihe 
month will probably exhibit Fair 
to Good to Very Good condi- 

September's autumnal 
equinox is a great time (or DX to 
begin roiiing In from all parts of 
le earth, and this month is likely 
j be no exception. Whereas the 
solar (lux levels began going 
down abruptly In June, there Is 
son to believe that there will 
a siighi increase and conse¬ 
quent improvement of all HF 
band conditions from about 
September 15th to 30th. Mag¬ 
netic field stability will increase, 
and Ihe "A" and "K” indexes are 
y to be low... all good signs 
(or HF propagation. Although the 
bands above, say, 20 meters will 
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Number 1 on your 


From the Hamshack 


Paul Blankenship, Stinnett TX 
I've just read through my first Issue of 
your magazine. I particularly enjoyed 
the “Propagation” and “Random Out¬ 
put” sections. However, why not have 
a department geared to the beginner? 
Most of the articles are too technical 
for the neophyte ham. I read the arti¬ 
cles anyway, gleaning any information 
I can make use of, but I sure would 
like to understand the rest of it, too. 

At this point I am unable to become 
an amateur radio operator and satisfy 
my thirst to make friends around the 
country and the world. The major ex¬ 
pense of equipment has prohibited 
me from purchasing even used equip¬ 
ment that would broadcast past the 
end of the street. So, I guess I'll have 
to be content with listening to my 
shortwave receiver for the time being. 

I have for years enjoyed scanning, 
shortwave listening and CBs. I still like 
to spend evenings talking to friends 
on my CB radio, but lately I have 
found this form to be too limiting. I 
would love to move up to ham radio if 
I could learn enough about it to war¬ 
rant the massive expense. 

Paul—We have a whole magazine 
devoted to newcomers. It’s called 
Radio Fun, and you can call 1-800- 
257-2346 to subscribe. 

Keep those back issues of 73 and 
re-read them every six months or so. 
You'll be surprised at how much more 
you'll get out of them. 

I don't understand why you are 
"unable to become an amateur radio 
operator. ” All it takes is a study guide 
and a few weeks of work. Or find a lo¬ 
cal club that's running a licensing 

The "massive expense" of ham ra¬ 
dio is a myth. You’ve already got a re¬ 
ceiver so pick up a used transmitter 
or build one. Put up a dipole and 
you're on the air. The total cost should 
be less than $100... David N1GPH 

Lester Earnshaw KB7FA, Se- 
dona AZ I've received your letter 
pleading that I renew my subscription 
to 73, that the ham industry is down to 
less than 25% of what it was 25 years 
ago and needs my subscription to re¬ 
vitalize it. I've also followed your edi¬ 
torialized commendable attempts to 
do something about the fall-off, and, 
for the most part, I agree with your 
various proposals to counter the prob¬ 
lem. It's unfortunate, though, that you 
haven’t shown like zeal in the publica¬ 
tion of 73's technical articles. There 
was a time, years ago, when 73 was 
up with the state of the art, but now, 
alas, all we get are warmed over arti¬ 
cles on antennas, on antennas, on 
antennas, or reviews of Japanese rice 

Where, I ask, are the primers on 
microprocessors and the program¬ 
ming of them? On direct RF synthe¬ 
sis? On digitalized RF processing? 

I submit that it's going to take more 
than harping on about the elimination 


of CW as a licensing requirement 
to draw young people to the fold—I 
do agree with you that CW should be 
relegated to its rightful place along¬ 
side the other modes, AM, FM. SSB, 
RTTY—but it's going to take the at¬ 
tractions that first brought people from 
spark to AM, to FM, to SSB: begin¬ 
ning articles, articles to get people 
started, articles on the basic program¬ 
ming of basic microprocessors, and 
foliow-up articles. Forget about three- 
transistor 40 meter CW receivers; 
they don't have the stability to mix it in 
with today's transceivers, and be¬ 
sides, why would a kid, grown up with 
a Walkman glued to his ears, want to 
build a set of such simplicity, any 
more than I, in my youth, wanted to 
buiid resistors and capacitors once 
they became readily available? 

Have you forgotten. Wayne, the old 
adage that man does not live by 
bread alone? Please, get some new 
stuff in there so that those with the 
zeal, and not necessarily a college 
education, can find out what's going 
on and keep up with it. Never mind ar¬ 
ticles on hashed-over antennas and 
CW keyers for the gas bags and the 
old farts like you and me; we're dying 
out anyway. Concentrate on the kids. 
Challenge them with the state of the 
art. They'll surprise you. 

I enclose my subscription anyhow. 

Stay tuned, direct digital RF syn¬ 
thesis projects are coming soon . . 
.Bill WB8ELK 

Rodman Sharp N5NM, Santa Fe 
NM The rantings and ravings in your 
“Never Say Die" column are always 
my first read when 73 arrives in the 
mail. Over the years they’ve been the 
most delightful, aggravating, inspira¬ 
tional, infuriating and motivating 
stream of unrelenting genius of any- 

As one of the newly arrived Nean¬ 
derthals in CW land, I want to thank 
you especially for the marvelous job 
you’re doing trashing CW and doing 
everything you can to bury it. I hadn’t 
used CW for a long time, but you 
piqued my curiosity to go way down 
band and see what’s going on there, if 
anything. 

As an Extra, I began prowling the 
lower 25 kHz of 20 meters and (I can 
hardly believe this) find it almost inter¬ 
ference-free if I use narrowband fil¬ 
ters. All 1 have is a trap vertical (an¬ 
tenna restrictions) so SSB on 20 me¬ 
ters, even with my big amplifier, is a 
real struggle to be heard, especially 
on weekends. 

But amazingly, if I can hear them I 
can work them on 20 meters CW with 
100 watts or less. My second rig is an 
Argonaut 515 and I began switching 
over to that after starting a QSO and 
find that about half the time I can sus¬ 
tain the contact with FIVE WATTS! 
Even the General class CW sector 
between 14025 and 14050 is surpris- 
ingiy uncrowded most of the time. 


It’s not all brass pounders and bug 
ticklers down there in the lower 50 
kHz of the 20m band, either. I find a 
lot of really bright hams running CW 
with computers, using keyboard entry 
at 25 to 50 wpm with automatic en¬ 
coding and decoding to their CRT dis¬ 
play. The NET-REAL-DATA rate is 
maybe three to 10 times higher on 
CW than the redundant and repeti¬ 
tious blah-blah QSOs on SSB. The 
CW sign-off “chow time Rod 73 and 
CUL” often requires 100 words plus 
on SSB. 

Another discovery: lots of bright 
and enjoyable DX hams on regularly 
who love this keyboard CW stuff and 
many others who can hack 30 wpm 
and more on their end with keyers 
and ear-only decoding. Many have 
told me they’re more comfortable us¬ 
ing English as a second language on 
CW than on SSB, especially trying to 
UNDERSTAND all those strange 
American accents on SSB, which just 
don’t seem to be there at all on CW. 
These folks DON'T KNOW CW is 
DEAD! 

My URGENT PLEA to you, Wayne: 
Please keep up the good work by do¬ 
ing EVERYTHING you can to DIS¬ 
COURAGE American hams from hav¬ 
ing anything to do with CW. That way, 
we'll keep the CW-only band sectors, 
even on 20 meters, as delightfully free 
of crowding, interference and patho¬ 
logical ham behavior as they now are. 

Noted... Wayne 

Art Stamler, Carrolton AL I've just 
returned from Guatemala, which has 
to be one of the world’s poorer coun¬ 
tries. There I was asked by an Ameri¬ 
can retiree who works with emergen¬ 
cy medical, fire and ambulance ser¬ 
vices if I knew of any source of used 
radio equipment that might be donat¬ 
ed to these volunteer groups who 
have almost no means of communica¬ 
tion in the event of disasters. And 
Guatemala has its share of disasters, 
from fire to earthquake to vehicular 
mayhem, and more. 

What he asked for was: 1) person- 
to-person handhelds, mobile units for 
vehicle use, and base stations, and 2) 
whip antennas for the above, wherev¬ 
er possible. All units should be In 
good working order and, hopefully, 
have circuit manuals. Old tube 
transceivers are acceptable, as are 
23- and 40-channel CBs. 

There's a tax break possible for 
donors, for the value of the equipment 
donated plus the cost of packing and 
shipping. Send the equipment to me, 
care of “Partners of the Americas,” 
P.O. Box 489, Carrolton AL 35447. I'll 
see that it gets to Guatemala. Many 
thanks for your generosity. I'll send re¬ 
ceipts by return mail, with a tax ID 
number. 

Robert Beeman K4NZL, Roswell 
GA Your “Never Say Die” column in 
the August 1992 issue of 73 Maga¬ 
zine struck a responsive chord with 
me. Being unemployed at the mo- 

flect on exactly why I am in this situa¬ 
tion. Mine is not exactly like others in 
that my job termination resulted from 
my declining a relocation due to a cor¬ 
porate reorganization. 


Many times, the reason for some¬ 
one being unemployed Is that the re¬ 
cession, or foreign competition, has 
caused the reorganization or “down¬ 
sizing” of a company. In most cases 
this is true, but for some reason an 
awful lot of people seem to blame the 
current political administration for their 
problems. My contention is the same 
as yours. We are the architects of our 
own situations. 

Your column makes the point that 
we should be expecting these disrup¬ 
tions in our jobs and careers. I agree. 
Your point that personal retraining 
would alleviate much of the pain is 
right on the mark. 

To me, training and education are 
personal things. I have always tried to 
keep my knowledge and technology 
current by reading IEEE and other 
publications, on one occasion taking 
the IEEE-recommended Heath micro¬ 
processor course. Because of my 
genuine interest in learning about 
technical and other things (I have a 
BSEE and an MBA), I find myself in a 
position of not just looking for any job, 
but a job I will enjoy and that will chal¬ 
lenge me. It may take awhile but I will 
find the kind of job I want. 

My point is the same as yours, in¬ 
dividually, we can prosper if we pre¬ 
pare ourselves and are willing to be 
mobile in the pursuit of opportunities. 
Our ancestors were not dummies; 
they were willing to be mobile to find 
opportunity. Education and physical 
mobility will become critical in our 
economy. 

The current recession is not the 
same as we studied in economic 
texts. This one is caused not only by a 
lack of domestic demand; it is also 
driven by our relative inability to com¬ 
pete in international markets. Text¬ 
books and common sense tell us that 
our national standard of living must 
fall to the level of other countries for 
the U.S.A, to compete. This irre¬ 
sistible economic force is now being 
felt in almost all corners of our econo¬ 
my, and the recession may have a 
much longer life than we want to think 
about. 

Manufacturing companies in the 
U.S.A. have been feeling this pres¬ 
sure for a long time. The disruptions 
in the U.S. auto industry merely un¬ 
derline the seriousness of the situa¬ 
tion. However, we can take hope from 
the fact that some U.S. manufacturers 
are competing well internationally. 
Witness companies like Motorola, with 
the recent announcement of its cellu¬ 
lar telephone marketing venture in 
Japan. All is not lost. 

Some segments of our economy 
compete well in global markets, and 
some do not. Corporations and indi¬ 
viduals must recognize that the world 
will not buy poor quality, expensive 
goods produced by organizations and 
individuals with short-term, feath¬ 
erbedding and protectionist mentali- 

If we as a nation do not implement 
reforms, the world markets will force 
us to. Either way, I will prosper be¬ 
cause I am prepared. 

I enjoy your column as much as 
the articles in 73 Magazine. Thanks 
for your concise opinions in this sea¬ 
son of so much political smoke. 
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Number 2 on your Feedback card 

Never say die 


ARRL Guts Packet! 

Packet radio, just about the onty con¬ 
tribution to technology from amateurs in 
the last 20 years, has been perceived as 
a constant threat by the League, so their 
recent action to virtualty end packet oper¬ 
ation and experimenting did not surprise 
many members. 

The League was founded as a Morse 
code message relaying organization back 
in the days when radio distances on the 
long wave bands were limited. This 
evolved into the ARRL National Traffic 
System (NTS), which has relayed (or 
lost) millions of inconsequential mes¬ 
sages lor several generations. 

The first serious threat to the NTS 
came in the early 1950s when RTTY was 
pioneered, allowing Ihe automatic error- 
free relaying of messages at about six 
times the speed of Morse nets. For years 
the League vigorously opposed any ex¬ 
pansion of RTTY beyond 2m ... a battle 
that I was intimately involved with and 
which first brought me up against the 
clique that was actually running amateur 
radio ... for their own profit. That's when 
I found myself opposed by Ihe smugly ar¬ 
rogant League general manager. This 
was Ihe same chap Ihe amateurs at the 
ITU complained about, telling me that 
they'd had to throw him out of ITU meet¬ 
ings in Geneva because he was drunk 
and bringing prostitutes to the meetings. 
Ah, the things our membership dues 
weni for in those days. 

Now. is Green bad-fingering the 
League again? Well, I'm telling Ihe facts 
as I knew them at the lime—nothing that 
I haven't written before. And I'm only 
bad-writing the League if you happen to 
have a prejudice against alcoholics or 
bimbos, in which case, if you're a Demo¬ 
crat. you are already pre-dislurbed. Oh 
yes. I suppose I might also be Inciting 
CW uber alles fundamentalists to a dan¬ 
ger of strokes. I'm just telling it like it was. 

So what's the latest Newington 
attack on packet? Well, at Ihe July board 
meeting they decided to recommend that 
Ihe FCC ban unattended HF packet oper¬ 
ation. As a result Ihe packeleers are 
screaming like stuck pigs. They're furious 
with Ihe directors. They're angry with Ihe 
HO staff who they claim appointed Ihe 
ARRL Digital Committee mainly to be the 
executioners of packet. 


Wayne Green W2NSD/1 


understand Ihe outrage expressed by 
packeleers. But I think they should give 
some consideration to Ihe other side of 
the situation. If packet radio were allowed 
to continue to develop and grow, provid¬ 
ing ever faster automatic message han¬ 
dling. that could well be Ihe end of CWs 
use for message handling. I think you 
should keep in mind that packet is pri¬ 
marily a mode being used by younger 
hams, while CW is used largely by us 
crusty, arrogant old-timers. The ARRL 
and its directors have always been devot¬ 
ed primarily to the interests of older hams 
... the same as you find with most ham 
clubs ... so this shouldn't be surprising. 
Alter all, is there any reason old-timers 
shouldn't run this crummy hobby Ihe way 
they want it? And the blunt fact is that 
most old-timers don't understand packet, 
with those newfangled computers and all. 
All you have to do to gel an old-timer up¬ 
set is start trying to explain about packet 
and his eyes will glaze over and mind 
snap shut. I know this is true because I'm 
an old-timer and my eyes are glazed over 
and my mind snapped firmly shut... as 
any consistent reader of my editorials 
can testify. 

Packet has to do with digital commu¬ 
nications or some such nonsense. All I 
know is that it makes a racket on Ihe 
band and probably should be moved 
back to 2m or higher. It doesn’t even use 
lubes, a hand key or even a good ok) mi¬ 
crophone. And it won’t be any good in 
emergencies when we’ll need to use a 
Ford spark coil, a car battery and key it 
by touching two wires together, so let’s 
get back to fundamentals and stop mess¬ 
ing around with microprocessors and oth¬ 
er such solid-state garbage. 

Of course, if you’re reading anything 
but ham magazines, you know that Ihe 
world is going digital. Now they’re work¬ 
ing on a world satellite communicalions 
system which will allow us to have a 
communicator in our shirt pocket which 
will give us cellular telephone/fax from 
anywhere. I saw a picture of some guy 
with his laptop computer sending mes¬ 
sages from the Staten Island ferryl So 
you can see that the commercial outfits 
will soon be providing all of the communi¬ 
cations we can possibly want and we 
won1 need amateur radio any more. Of 
course the downside of this is that they're 
going to need a tot more spectrum to pro¬ 
vide this service and guess which service 



cal cloul—which is measured in terms of 
PAG donations to Congressional re-elec¬ 
tion campaigns—these days? 

Yes. packet is kinda slow right now. 
On our shortwave bands it needs to be 
developed so it'll have more throughput 
and a belter ability to ignore interference. 
On the higher frequencies Ihe packet pio¬ 
neers have been moving traffic at higher 
and higher speeds, so I can understand 
the panic this must be generating In New¬ 
ington to an organization dedicated to 
CW message handling ... a Radio Relay 
League. I'm not sure exactly what a whip¬ 
per-snapper is, but I am convinced that 
whipper-snappers should be driven out of 
Ihe hobby so we old-timers can ex¬ 
change signal reports and weather Infor¬ 
mation at 10 words per minute. 

Do-It-Yourself Education 

Millions of people are being thrown 
out of work as companies, mainly larger 
ones, downsize. Production workers are 
replaced by automation, culling down on 
blue collar Jobs. Other production work is 
moved to Mexico or Asia, chasing lower 
wages for low-skilled work. This isn't 
heartlessness. It’s capitalism at work. It's 
also that most fundamental rule of nature 
(God, if you like) about Ihe survival of the 
fittest—natural selection. The smarter are 
surviving, though smart, in this case, has 
little to do with IQ, and everything to do 
with figuring things out, which almost 
anyone can do—if they think. 

Using modem tools to increase pro¬ 
ductivity without having to work harder or 
longer—working smarter, we call it-will 
win out over sweat and grind in Ihe long 
run. Despite Ihe proliferation of comput¬ 
ers, Ihe one place we've lagged seriously 
behind in productivity has been in while 
collar work—but we're finally beginning to 
catch up with Ihe productivity gains man¬ 
ufacturing automation has brought to Ihe 
production floor. And this means that of¬ 
fice workers who work smarter are going 
to replace those who've refused to team. 
And that means unemployment for those 
loo preoccupied with non-work related 

Scientists, engineers and technicians 
(Ihe smocks) invent Ihe products: blue 
collar workers make them; while collar 
workers market 'em. As any look through 
the want ads will tell you. we're terribly 
short on smocks these days. We're up to 
here in unneeded low-productivity blue 
collars and we've a growing surplus of 
Ihe same in white collars. The smarter 


people are aware of this change and are 
coping with it by improving their educa¬ 
tion. A high productivity worker will never 
be out of work for long. 

So how do we learn more and avoid 
Ihe humility of being unemployed? Do we 
go back to school, perhaps taking adult 
courses? And if we do, in what? Or 
should we go to Barnes and Noble and 
see what books we can find to help? How 
about attending conferences and work¬ 
shops? 

It doesn't lake a lot of smarts to dis¬ 
cover that the money is in the white collar 
section. Skilled smocks and blue collars 
are never going to make much because 
they aren't on Ihe end where Ihe big 
money lies. The big dough is in sales. It 
doesn't lake a genius to see that perfect¬ 
ly wonderful products are losing Ihe sales 
battle right and left. So much for Ihe val¬ 
ue of Ihe smocks. There’s almost no cor¬ 
relation between how good a product is 
and how well it sells. One only has to 
look at Ihe music industry for proof of 
that. 

It took me a while to figure this out. I 
got sucked into going to an engineering 
college because I was into ham radio 
when I was in high school. I had a great 
interest in electronics, radio and audio, 
so I got conned into engineering. Then 
along came WWII and lour years in Ihe 
navy. By that lime I was smarter, so as 
soon as I relumed to college, I changed 
from engineering to the management of 
technology. Good move. 

But how does the average Joe cope 
with Ihe changes going on? One of Ihe 
best ways is to at least dip one toe into 
enirepreneuring—to start a small busi¬ 
ness, even if it's in one's spare time. I've 
recommended that those of the amateur 
radio persuasion consider getting in¬ 
volved with security products sales, in¬ 
stallation and service. Or TV and comput¬ 
er repairs. Things like that where your 
supposed knowledge of electronics will 
give you an edge. Of course if you cheat¬ 
ed in gelling your ham license and mere¬ 
ly memorized Q&As from Ihe ARRL or 
Dick Bash, you haven't much to start 
with. If your Interest has been In blather¬ 
ing endlessly on Ihe air and not in learn¬ 
ing more about Ihe technology, you've 
been wasting a golden opportunity. You 
aren’t contributing any more to society or 
yourself than you would as a beer-drink¬ 
ing couch potato watching sitcoms and 
ball games. 

The Publishing Entrepreneur 

One way to lake advantage of an in¬ 
terest Is to start publishing a newsletter 
and then let it gel out of hand. This was 
what got me hooked. I was having a ball 
with RTTY back in 1949, but I wanted to 
learn more and there weren’t many infor¬ 
mation sources. In 1951 I went to work 
for WXEL in Cleveland as a TV director 
and by golly, there was a perfectly good 
mimeograph machine, just wailing for me 
to start a newsletter. Thus was bom Am¬ 
ateur Radio Frontiers, my first publica¬ 
tion. Thus started a life-long learning ex¬ 
perience which has done well for me. 

As a publisher you learn to write, edit, 
set type, lay out pages. You learn about 
Continued on page 74 


In truth, if Ihe FCC does go along with 


Ihe ARRL's recommendation, that will be has Ihe most almost totally unused mi- 
Ihe practical end of packet radio, so I can crowave frequencies and Ihe least polili- 
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Christopher Columbus 
Award _ 

The Radio Amateurs of Genova, Italy, 
have organized the Christopher Columbus 
Award to commemorate the 500th anniver¬ 
sary of the explorer’s discovery of the 
New World. Christopher Columbus was born 
in Genova. Amateurs earn one point for work¬ 
ing Italian stations, three points for working 
stations in Genova, and five points for work¬ 
ing Special Event Stations IQ1CC and 
IQ2CC, which will be active from Genova and 
Milan some weekends during the award peri¬ 
od; Sept. 1—Dec. 31 1992. Italian amateurs 
need to make 50 points, Europeans 30 
points, and others 10 points. At least one 
contact each with a station in Genova and 
one Special Event Station is required. All 
bands and modes; SWL ok. Send log data, 
including reports exchanged, by June 1993 to 
ARI Award Manager, Via Scarlatti 31, 20124 
Milano, Italy. The fee is US$6, 10 IRCs, 
FF35, DM10, 10 Swiss francs, £3.5, or 1,000 
Italian lira. TNX The DX Bulletin, Issue 649, 
August 7, 1992. 


Ohio and Other Packet 
SysOps Ban ARRL Traffic 

Packet BBS systems operators 
throughout the state of Ohio, joined by 
several other SysOps scattered across the 
country, have placed a ban on all traffic to 
and from the American Radio Relay 
League as their way of protesting a decision 
by the ARRL's Board of Directors to seek reg¬ 
ulations that would permit only semi-automat¬ 
ic, rather than fully automatic, packet forward¬ 
ing on the HF bands. In their letter to Great 
Lakes Division Director Al Severson AB8P, 
and disseminated nationwide via packet ra¬ 
dio, the SysOps made it dear that the ban on 
traffic to and from the ARRL headquarters 
station would remain in effect until the 
League capitulated and gave its blessing to 
unattended fully automatic HF packet mes¬ 
sage forwarding. TNX Westlink Report, #631, 
August 14, 1992. 


No-Business Rule Debate 
Opens, Docket 92-136 
Released _ 

The FCC is now actively seeking com¬ 
ments on its proposed revision to Section 
97.113 of the amateur radio rules, the so- 
called "no business” clause that many 
hams and Commission staffers feel to be 
counterproductive to the Service. 

On July 2nd, The Commission issued its 
Notice of Proposed Rule Making in P.R. 
Docket 92-136, to amend its rules regarding 
permissible amateur communications. The 


proposal was initiated by several letters and 
petitions, and is based in large part on an 
ARRL informal proposal. The Comment 
deadline is October 1st, with reply comments 
due December 1st. 

If adopted, the new rules would relax re¬ 
strictions on public-service-related communi¬ 
cations—such as for parades, races and 
fairs—which currently are prohibited. More in¬ 
formation on Docket 92-136 appears in the 
August and September issues of QST Maga¬ 
zine. And the Amateur Radio Newsline has 
announced that it hopes to hold a National 
Teleconference Radio Network to discuss this 
matter in a national public forum in early 
September. TNX Westlink Report, #630, July 
31, 1992. 


ICOM Recall _ 

ICON! has recalled all of its new “P” se¬ 
ries 2 meter and 70 cm hand-held 
transceivers. The company has acknowl¬ 
edged that a problem exists with leaky lithium 
batteries that have shown up in a couple of 
units. While the problem does not appear to 
be widespread, ICOM is not taking any 
chances. Owners of the “P” series talkies are 
asked to call ICOM America at (206) 454- 
7619 for return authorization. All modified 
handhelds will be covered by an additional 
one-year factory warranty. TNX Westlink Re¬ 
port, #631, August 14. 1992. 


FCC: No More SAREX 
Waivers Needed _ 

Since the beginning of manned amateur 
radio operation from space, it has been 
necessary to obtain waivers from the FCC 
for every astronaut operator of a SAREX 
station. This was because FCC rule 
97.207(a) required the operator of an “ama¬ 
teur radio space station’ to hold an Extra 
class license, and none of the astronauts who 
have operated from space ever did. 

Bowing to requests from the amateur radio 
community and SAREX planners, the FCC 
on July 1st revised Section 97.207(a) to au¬ 
thorize any amateur radio license holder to 
be the control operator of a space station 
subject to the privileges of the license class 
held by that operator. The FCC defines a 
“space station’ as being any amateur radio 
station that is located more than 50 kilome¬ 
ters above the earth’s surface and which 
transmits and receives on frequencies that 
are allocated specifically to the Amateur 
Satellite Service. 

But with this change come two caveats. 
First the FCC chose not to define a “space- 
craff as being a “ship,’ thus opening the door 
for virtually any licensed individual with the 
necessary dollars and initiative to put up a 
space station of his own. Although this is cer¬ 


tainly not likely, it is interesting that this possi¬ 
bility now exists. 

Of even greater consequence is the fact 
that the FCC has mandated that the Volun¬ 
teer Examination Coordinators rearrange their 
question pools to include the topic of operat¬ 
ing a ham radio from space. In other words, 
while most radio amateurs will never have the 
opportunity to operate from such a location as 
a space shuttle, the FCC wants all hams to 
know, understand and be tested on this as¬ 
pect of amateur operations. 

The FCC action to amend Section 
97.207(a) was based on a petition filed in 
February by former West Gull ARRL Director 
and Vice President Jim Haynie WB5JBP. TNX 
Newsline; K6DUE: and Westlink Report. 
#630, July 31, 1992. 


FCC Proposes to Bring 
Novice License into VEC 
Testing Program _ 

The FCC has issued a Notice of Pro¬ 
posed Rule Making in P.R. Docket 92-154 
that would require Novice ciass iicense 
examinations to be administered by the 
Volunteer Examiner program, which now 
administers all other license class examina¬ 
tions. The plan, released on July 23rd, is es¬ 
sentially as proposed by the ARRL and W5YI 
VECs and described In the April 1992 issue of 
QST, page 63. 

The Commission’s NPRM notes that code¬ 
less Technician class is now the entry-level li¬ 
cense of choice over the Novice class, that 
the FCC Is burdened by an application error 
rate of 9.4 percent for Novices as compared 
to only 0.8 percent for VE-administered ex¬ 
aminations, and that no pass versus fail 
records are available from Novice examina¬ 
tions. as they are for VE-administered exams. 

The FCC believes that bringing Novice ex¬ 
ams under the VEC system would be in the 
public interest It says that it strongly believes 
that the VEC-administered amateur system 
“has demonstrated both its efficiency and its 
integrity. We conclude that Novice class ama¬ 
teur operator examinations would benefit from 
those same two virtues.” 

Opposition to this plan has been primarily a 
concern that Novice exams would not be as 
readily available, especially in sparsely popu¬ 
lated areas of the country. The League’s re¬ 
sponse was that the explosion in new Techni¬ 
cian licensees since the advent of codeless 
Tech class in April 1991 would indicate that 
VE examinations are readily available in most 
areas. The FCC NPRM did not directly ad¬ 
dress this question, although alluded to it in 
noting that the Novice is no longer the pre¬ 
ponderant first license. 

The comment deadline is October 9, 1992. 
Reply comments must be filed by November 
9, 1992. TNX ARRL. Newsline, and Westlink 
Report, #631, August 14, 1992. 
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Packet on the Mac 

Connect with the world without a TNC. 

by Dexter Francis KD6CMT 


S anta Claus didn't bring me a TNC for Christ¬ 
mas. My anguish was compounded by all the 
magazine articles which appeared late last year 
about packet, and low cost T.NC-less packet in 
particular. It seemed that every other page in 73. 
Radio Fun or QSJ had ads for packet modems 
and software—all for DOS-based PCs or Ami- 
gas. 

Although I had spent several years using 
DOS-based computers before making the switch 
to the Macintosh, I had no intention or desire to 
change back just to do packet. So. the only "sen¬ 
sible" option was to figure out how to do packet 
with my Mac. This was to prove both harder and 
easier than expected. Fortunately, I have some 
very talented and supportive friends who are 
dedicated to both the Macintosh and amateur ra¬ 
dio, and were willina to get involved: Ross Wille 
N6SJD, Aaron Wohl N3LIW and Jim Van 
Peursem KE0PII. Ross had built the "Poor 
Man's Packet” project (73. August 1991. p. 8). 
Aaron had been wanting to write some software 
to act as a TNC for the Macintosh, and Jim had 
been developing a Macintosh application to do 
packet. 

Overview 

Digital communication over a radio (packet, 
fax) isn’t all that different from sending data via 
telephone. In both cases the digital data is con¬ 
verted into audio tones (modulated), sent from 
one computer to another, and converted back to 
digital signals (demodulated). In most cases just 
two audio tones are used, one representing a 
"mark" and the other "space." These terms refer 
back to the days of punched tape and teletype 
and have corresponding binary "one” and "zero" 
bit values. All the letters, numbers and symbols 
of the .ASCII character set can be sent in this 
way. The hardware to do this is called a modem. 

Packet-based communication is a bit more 
complex: It uses a NRZI data encoding scheme, 
breaks the data up into chunks (packets), ad¬ 
dresses and orders those chunks, .sends them out 
over a network and rc-asscmbles the packets 
back into the original message at the other end. 
There is a lot of bit-munching going on, which 
requires some data processing power. Most ra¬ 
dio-based packet systems use a Terminal Node 
Controller (TNC). The TNC's primary function 
is to act as a traffic cop: addressing, assembling 
and disassembling the data packets, doing error 
checking and transferring data bits to and from 
the modem. 

Many TNCs are built around a microproces¬ 
sor chip and a serial communications controller 
chip (SCC). One of the most popular SCC chips 
is the Zilog ZS530/85C30. It has built-in support 
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for what is referred to as High Level Data Link 
Protocol (HDLC). The Macintosh uses the 8530 
to control its serial and AppleTalk ports. In fact, 
AppleTalk is a packet-based networking envi¬ 
ronment. Because of this, the Macintosh is an 
ideal platform for packet radio. The 8530’s 
HDLC mode can be accessed by software, elim¬ 
inating the need for an external TNC. Many link 
layer functions can be performed quickly and ef¬ 
ficiently by the Mac’s built-in SCC hardware. 
Fortunately, you don't need to know the details 
of all the layers of the ISO Open Systems Inter¬ 
connection Reference Model (OSI-RM). HDLC, 
and AX25 to do packet. For those who do want 
to know more, there is an excellent overview of 
the ISO OSI-RM standard, including the role of 
HDLC, upon which the CCITT AX.25 packet 
protocol is based, in Chapter 3 of Your Gateway 
to Packet Radio, by Stan Horzepa WAI LOU, 
and a full chapter on packet in the ARRL Hand- 
hook. 

The PacketMac Modem 

Readers of 73 may be familiar with the Texas 
Instruments TCM3I05 Audio Frequency Shift 
Keying modem chip, as it was featured in the 
Poor Man's Packet project last year. Unfortu¬ 
nately, the differences between the Mac I/O 
ports and most other PCs made powering the 
Poor Man's Packet circuit impossible without 
some changes. 

PMP took it's power from the PC's parallel 



PacketMac Modem. 

port and was configured to run off +5 volts. We 
could get just +5 and ground off a Mac, but since 
the Mac serial ports supply positive and negative 
voltages simultaneously we can build a dual 
voltage regulator, keep the serial port lines and 
loads balanced, and use the signals to provide 
power as well as data. Fortunately, the 
TCM3I05 can be run off a dual voltage supply 
by hooking Vdd to the most negative power rail 
(not chassis ground). This is the main difference 
between the PMP and PMM circuits. 

Another consideration is that portable Macs 
turn off their serial port’s data transmit lines to 






conserve battery power when data is not being 
sent. Since the PacketMac .Vlodem gets its pow¬ 
er from the serial port data transmit lines, any 
software has to manage the power as well as 
handle data transfer. 

Many computers communicate with their pe¬ 
ripheral devices via RS-232. According to the 
RS-2.12 standard, data is sent over two wires, in 
an unbalanced mode, as a signal which alter¬ 
nates between a positive and negative voltage. 
Signal levels from +.3 to +25 volts are a logic 0. 
and -3 volts to -25 volts are a logic 1. TTL data 
is also sent in an unbalanced mode, but with sig¬ 


nal levels between 2 and 5 volts considered a 
logic 1 and signals from 0 to 0.8 volts a logic 0. 
The Macintosh sends serial data using the RS- 
422 standard, with the data being sent over two 
wires in a balanced mode as two alternating sig¬ 
nals of opposite polarity (RS422) or in an un¬ 
balanced mode with one line tied to ground (RS- 
423). A good reference describing the RS-232 
standard is: RS-232 Simplified by Byron Put¬ 
nam. Prentice-Hall, 1987. Also you can get a 
complete copy of the RS-232 and RS-422 stan¬ 
dards from the EfA at 2001 Eye St.. N.Wl. 
Washington D.C. 20006. 


Circuit Changes 

The PacketMac .Modem gets its power from 
the Transmit Data Plus (TxD+) and Transmit 
Data .Vlinus (TxD-) pins of the .Vlac serial port 
(see Figure 1). These signals arc passed through 
a diode bridge of four lN9l4s which rectifies 
the AC square wave output from the serial port 
and charges up the two 10 pF capacitors to 
about 7 volts above and below chassis ground. 
Each rail is regulated to plus or minus 2.5 volts 
with the LM385-Z2.5S These regulators use 
very little current and stabilize Vss and Vdd to a 
5-volt differential. A 0.1 pF capacitor across 
each rail helps to filter out any transients. A 75- 
ohm resistor limits the peak current on each rail 
to about 10 mA. 

The rest of the circuit is very similar to Poor 
Man's Packet, except that the Transmit Data .Mi¬ 
nus (TxD-) line from the .Vlac is inverted and 
used as the digital data input to the modem chip 
(TXD, pin 14) rather than pin 15 from a DOS 
PC's printer port. Carrier detect from the modem 
(CDT. pin 3) is hooked directly to the Mac's in¬ 
put handshake line (Hski) and the PTT switch¬ 
ing is performed by the output handshake line 
(Hsko). Note that the TxD+ and TxD- lines can 
be confusing: when the serial port is on but not 
sending data, the polarity of the pin is the oppo¬ 
site of its name. TxD+ goes positive and TxD- 
goes negative when a data bit is asserted. 

.Assembly- 

Start with the socket, jumpers and passive 
components. Although there is supposedly no 
internal connection to pin 6. I also trim the #6 
lead off the socket. From there, move on to the 
capacitors and diodes, finishing up with the tran¬ 
sistors, crystal, and variable resistors. The board 
is sized to fit in a box with the mounting holes 
on 2" centers. See Figures 2 and 3. 

Calibration and Testing 

There are only three things to adjust in the 
circuit: Carrier Detect Level. Receive Bias, and 
Output Level. 

Currier Detect Level: The threshold of the 
carrier detect circuitry can be adjusted between 
398 uV and 4 mV by setting the voltage at pin 
10 between 2.5 and 4.25 volts above the -2.5 V 
rail. 

A 400 pV carrier detect level (CDL) may not 
seem useful in amateur radio, but it is a relative 
indication of just how good the TCM3105 is at 
picking out a weak packet signal on a channel 
with low background noi.se. I have obtained very 
good results setting pin 10 to 3.5 volts, which 
corresponds to a CDL of about 2.5 mV. TI sug¬ 
gests .selling the signal level for carrier detect at 
1.4 mV. but that is for telephone use. (With the 
addition of a transistor-switched LED connected 
to pin 3 you can get a visual indication and ad¬ 
just the level for the particular channel you arc 
monitoring.) The circuit also presents the CDL 
signal to the .Mac's Input Hand.shake line, so the 
software can use it as well. 

Receive Bias: The voltage at pin 7 (Receive 
Bias) must be adjusted to minimize the distor¬ 
tion in the square wave output at pin 8 (Receive 
Data). The Mac wants a clean square wave with 
equally .spaced rising and falling edge transitions 
(50% duly cycle). Since we are setting up the 
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modem lo run Bell 202. the midpoint of the 
mark and space frequencies is 1700 Hz. You can 
use HyperCard or any other sound-capable ap¬ 
plication to play a 1700 Hz sine wave out of the 
Mac’s headphone jack and into the modem’s au¬ 
dio input. The amplitude of the audio signal 
should be less than 0.78 volts peak to peak. (Set¬ 
ting the Mac’s speaker volume to “1” produces 
an output of about 0.2 volts, which seems to 
work just fine.) With the 1700 Hz tone playing, 
set the voltage at pin 7 to 3.5 and slowly bring it 
down until the signal at RxD goes low, then in¬ 
crease the voltage at pin 7 slightly, until pin 8 
goes high. The receive bias should now be cor¬ 
rectly set. 

Output Level: Since every radio's audio input 
requirements are different, you’ll have to experi¬ 
ment to get the best modulation on transmit. 
However, the modem’s output level can exceed 
2 volts RMS, so be careful not to blow up your 
microphone input. Start out low and turn the 
output level up until there is no increase in mod¬ 
ulation. One easy way is to monitor the trans¬ 
mitted packets with another radio. Keep slowly 
increasing the modem’s audio output level until 
there is no further increase in loudness of your 
transmitted signal. Putting an adjustable poten¬ 
tiometer with a knob on the modem’s front panel 
to adjust the output level is a nice feature if you 
intend to use the modem with more than one 
radio. 

Tx Pulldown 

Many handhelds perform the push-to-talk 
function with a "pulldown” resistor connected 
between the microphone audio lead and ground. 
This resistor is sometimes built into an external 
microphone. Since it shunts some of the audio 
output to ground as well as setting the DC bias 
level for the PTT, some experimentation with its 
value may be needed (500 ohms seems to work 
line for the Alinco). 

'l^pical Packet Radio Configuration 

SoftKiss is a control panel that emulates a 
TNC in KISS mode. It is just like a printer driv¬ 
er—once it is installed and configured, you can’t 
tell it is there. There are some parameters to set. 
just like with a TNC. in order to conform to the 
rules for packet transmissions in your area. 
These parameters can be set with a terminal em¬ 
ulator, or the PacketMac Modem HyperCard 
stack, or any other application that can send 
ASCII text to the serial port. 

SoftKiss Parameters (default value): 

di^ipeat —ID to digipeat out of a particular 
serial port. 

u- delay —Time for keyup. receiver PLL lock, 
squelch to break, sync detect. (300000) 

dwait —Give priority to dieipeated packets 
(15). 

.wtit persist—RoW a 1000-sided die and com¬ 
pare the result to 1000 to determine how aggres¬ 
sive SoftKiss is in transmitting into a packet 
channel. (100) 

xmit slottime —How often to decide to trans¬ 
mit. (100) 

Precise control of “fast” radios, like the 
Kantronics D4-I0, is obtained by measuring 
time in microseconds. Most TNCs only give 
millisecond resolution. 


If you have two radios and two PacketMac 
modems, you can set up a crossband digipeater. 
When SoftKiss receives a packet on either port 
it can automatically route it out the other port if 
the packet requests to be digipeated by the ID of 
the other port. 

You and your friends can share a radio on Ap¬ 
pleTalk using -NET/Mac. The “attach Ap¬ 
pleTalk” command in the autoexec.net file con¬ 
trols access to your radio via AppleTalk. 

SoftKiss Theory Of Operation 

SoftKiss replaces the standard Apple serial 
input and output device drivers for the selected 
port(s). These “fake” drivers emulate a TNC in 
KISS mode and control SoftKiss. It also installs 
interrupt vectors to control the SCC hardware. 
The source code for SoftKiss is about SOOK 
bytes and is available from Aaron Wohl N3LIW 
or on CompuServe in HamNet lib 9. This may 
be of interest to other hams working on connec¬ 
tions to the SCC hardware. 

Planned Enhancements 

Bob Finch is doing an interface to Apple’s 
MacTCP driver. This will let you use the com¬ 
mercial and university versions of telnet, ftp, 
finger, hyper tcp. mail, etc. Aaron is also doing 
an AppleTalk interface. This will allow you to 
access printers and AppleShare disks from your 
local picnic table. 

We are also planning on adding features to 
dynamically modify the parameters which influ¬ 
ence the speed and quality of packet transmis¬ 
sion and reception and full hardware data carrier 
detect. 

Savant 

The only Macintosh applications we know of 
which communicate with the KISS protocol are 
NET/Mac and NOS by KA9Q. Both have their 
roots in the MS-DOS environment. Their user 
interface is “command line” driven. Our ulti¬ 
mate goal is to develop a complete Macintosh 
hardware/software package that is powerful and 
easy to use. 

Jim Van Peursem. author of Virtuoso, is de¬ 
veloping an application for the PMM and Soft¬ 
Kiss called Savant. Like Virtuoso, it will be a 
packet radio communications program with 
many useful and powerful features: a split win¬ 
dow interface, with one panel for information 
received and one for information that has been 
sent; and a keyboard buffer window so you can 
type in long messages and make changes before 
sending. It will also have a scripting language, 
so many of the most common tasks can be auto¬ 
mated and placed in a menu command. Since 
the application software will be driving the 
AX.25 session, it will have much greater control 
capabilities. The command line interface will be 
replaced by a full Macintosh graphical user in¬ 
terface. Commands you now need to remember 
and type to the TNC will be handled automati¬ 
cally by the program. Each channel will have its 
own window. Reading your mail from the local 
PBBS will be as simple as selecting a single 
menu command. For more information on Virtu¬ 
oso or Savant, see “New Macintosh Packet Pro¬ 
gram Released.” in the ARRL’s QEX. May 
1992, p, 17; or contact Jim Van Peursem 
KE0PH directly at 4140 Jay Avenue, Orange 


City lA 51041; internet—^jvp(3)cpre I .ee. 
iastatc.edu. 

PacketMac Modem HyperCard Stack 

While testing and calibrating the PacketMac 
Modem, HyperCard was used to make a stack 
with built-in sound resources, a loopback test 
and parameter setting. It includes a full parts 
layout, and an audio cable hook-up for the Alin¬ 
co DJ-Fl. This was done as a construction aid 
for members of the Apple Amateur Radio Club, 
who have built several modems. This stack and 
PacketMac Modem Kits are available from the 
author, c/o Sigma Design Associates, 22150 
Berkeley Court, Los Altos CA 94024; Com¬ 
puServe; 70611,1340; internet; Francis4(3)Ap- 
ple.com. 

The kit, including a 3.5" disk with Soft Kiss, 
Net/MAC and the HyperCard Slack is .$30 plus 
$2 S&H. You may also send an SASE (.$0.58 
postage) and an 800K 3.5" disk for the software 
alone. A drilled and etched board is available for 
$3.50 plus SI.50 S&H from FAR Circuits. 
18N640 Field Court. Dundee IL 60118. 

Getting on the .Air with NET/Mac 
NET/Mac is a Macintosh port of Phil Kam’s 
KA9Q Internet Protocol Package software. We 
have been using NET/Mac as our packet appli¬ 
cation, since it has software support for AX.25, 
while we continue to develop the AX.25 stack 
and Savant. 

NET/Mac is very powerful and very DOS ori¬ 
entated. It supports TCP/IP and FTP as well as 
AX.25. A number of people have contributed to 
NET/Mac; Dan Frank, Dewayne Hendricks 
WA8DZP and Doug Thom N60YU in par¬ 
ticular. 

If you want to use NET/Mac to get on the air 
there are some changes you will have to do to 
the autocxec.net file. While they aren’t very dif¬ 
ficult, they are important and may be .somewhat 
confusing if you’ve never had to do an autoexec 
file. (You DOS users can breeze through this 
section.) 

What Goes Where 

When you receive NET/Mac. there are seven 
files located in six folders. NET/Mac expects 
them to be in certain places, and Autoexec.net 
has information in it to identify you and keep 
everything running smoothly. 

1 place it all in a folder named NET. The di¬ 
rectory structure looks like this; 

NET (older 

Net/Mac (application) 

Autoexec.net (parameter/configuration file) 
Callbook.log (callbook log file) 

pub (older 

hosts.net (listing o( host stations) 

Readide 
spool (older 

log (session log (ile) 

mail (older 

mqueue folder 
sequence.seq 
rqueue (older 

linger (older 
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The Autoexec.net file sets the AX.25 parame¬ 
ters and tells NET/Mac who you are and where 
to find things. The complete file has lots of com¬ 
ment lines in it. The comments describe the 
function of the lines, but take up a lot of space. 
You should also get a current host.net file from 
your local IP administrator or BBS as soon as 
possible. An asterisk marks the end of the 
lines you need to change. The procedure is: 

1) Change all instances of callsign to your 
callsign, (lines I, 2. and 21) 

2) Put in your IP address if you have one. 
(line 4) (numbers 241-254 are set aside for ex¬ 
perimental use) 

3) Put in the correct path name to get to the 
log file, (line 10) 

4) Put in your time zone and offset from 
GMT. (line 17) 

5) Put in a beacon message, if needed, (line 
21) 

6) UN comment the beacon enable line if 
needed, (line 23) 

Note: In some areas, activating the beacon 
will gamer the wrath of the local packet gods. 
Use with discretion! 

hostname callsign* 

ax25 mycall callsign* 

attach asy I a ax25 axO 2048 256 9600 

ip addr [44.4.0.246] 

route add default axO 

iptti 16 

tcpmss2I6 

tcp window 432 

tcp irtt 5000 

log <path to log file>* 

start smtp 

start ftp 

start echo 

start discard 

start telnet 

start finger 

tzonc <offset to GMT eg: PDT 8>* 
mbox y 
beacon set axO 
beacon callsign QST 
beacon message “[callsign] Mac TCP/IP 
station. City. State.Country* 
beacon interval 1200 
#beacon enable* 
is_es enable 
ip heard on 

arp add [44.4.0.0] axO QST-0 

a.x25 digipeat on 

ax25 maxframe I 

ax25 paclen 256 

ax25 retry 6 

ax25 window 4096 

ax25tl 15000 

ax25 t2 10000 

ax25 t3 180000 

ax25 heard on 

param axO I 60 

param ax0 2 100 

param axO 3 10 

param axO 4 3 

param axO 5 0 

Use TeachText to edit the autoexec.net file. 
Don’t let any line get longer than 40 characters. 
Punctuation marks, spaces, carriage returns, tabs 
and other non-text characters should not be used 
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Definitions 

see (Serial eommunications eontroller ehip)—The dual port sseso chip that controls the serial port in a 
Macintosh. The SSesO programming manual is available free of charge from AMD at 1-800-538-8450. 
AX.25—The fonnat lor packets that can be sent during unattended transmission. The AX.25 protocoi 
manual is available from the ARRL. 

IP/TeP—A popular set of protocols. 

NET/Mac—A port of K/\9Q's (Phil Kam) tepyip implementation by Dwayne Hendries and Dougias Thom. 
Available from eompusenre in the HamNet forum lib 9. 

Construction Tips and 
Techniques 

One of the most enjoyable aspects of this project was that the Macintosh was used at every step of the 
design. MacDrawPro was used to lay out the circuit artwork. A LaserWriter was used to print on the TEC- 
200 film from which the boards were fabricated. Laser printing on TEC-200 was probabiy the most inter¬ 
esting discovery of the entire process. 

The instmetions which come with TEC-200 state that you should run the film through a copy machine. I 
tired that with very mixed results. Since laser printers are essentially half of a xerographic copy machine, I 
thought I’d try printing the artwork with a LaserWriter. 

Laser printers transfer a mixture of carbon dust and plastic (toner) from their print drum onto the paper 
and then carefully mn it through a “fuser" roller which heats the toner up and melts it. The melting point of 
TEC-200 is high enough that the toner can be transferred to It and fused without the TEC-200 being dam¬ 
aged. This leaves a positive image of the artwork on the TEC-200 which can then be transferred to a PC 
blank with a hot Iron, much like iron-on T-shirt transfers. Since the fused toner is water resistant, it also re¬ 
sists water-based etching agents. If you lay out and print the PC artwork as though viewed from the com¬ 
ponent side (as in Figure 5), the image is automatically reversed when you iron it onto the foil side of the 
board blank. [Ed. Note: With a normal PC board loll pattern you will have to do an intermediate step using 
a transparency or another sheet of TEC-200 film to flip the PC board foil pattern when using TEC-200 film 
process. Figure 5 is already inverted for direct use with TEC-200 film.J 

It helps to clean the PC board well (with a mildly abrasive kitchen cleanser and a scuffing pad) and 
wipe down the TEC-200 with an oil-free, alcohol-based window or white board cleaning spray before run¬ 
ning it through the printer. Use the single sheet/envelope slot and try not to bend or squeeze the film after 
printing. The fused toner is brittle and will crack and flake off if you aren't careful. 

A 0.50 millimeter rapidograph pen with a water resistant ink cartridge works very well for touch-ups and 
produces boards that look almost as good as commercially done photo etch. Size the pads to 0.040“ o.d. 
and set the line width to two points (about 0.030“). Lines wider than two points may develop ‘cracks' down 
the middle due to toner migration, but you can touch these areas up with an ink pen or resist pen after 
you've transferred the layout to the PCS blank. Use Ihe rulers and grid lock options In MacDraw to keep 
your pads and traces aligned. I lay out the pads first, generally on 0.10* centers, and then move the pads 
in front of the traces. This is important: If the trace lines are on top of the pads, the end of the trace lines 
will obscure the open area in the middle of the pads. We want the pad centers etched away so they will be 
easy to drill. (The etched-out depressions in the pad centers are a natural drill-centering feature.) Some 
gentle brushing or probing with a pencil or toothpick during etching will break the bubbles which tend to 
form there. This will help assure the copper is completely etched away in the centers of the pads. I also 
cut the TEC-200 down to an 8-1/2" x 5-1/2“ size and run It through the feed slot with the 5-1/2" direction 
as the width. 


except between the quote marks that mark the 
beginning and end of the text in the beacon mes¬ 
sage line. 

Connecting 

Plug the PacketMac Modem into your Mac’s 
modem port. Open Softkiss by double-clicking 
on it’s icon and set the modem port for Kiss 
Mode TNC. If you want to run off the printer 
pon you can set it for Kiss Mode TNC, but you 
will also have to change the attach line in the au- 
toexec.net file to read: 

attach asy 1 b ax25 axO 2048 256 1200 

This is because the Mac’s printer pon is port 
b and the modem pon is port a. Configure Soft- 
kiss before launching Net/Mac. 

A complete operation manual for NOS, the 
DOS version, is available on CompuServe in 
Ham Library 9 as NOSGDE.TXT. The latest 
version of Net/Mac (2.3.3) also has online help 
and an appendix with information on setting up 
the autoexec.net file. 



Figure 5. Inverted PC board foil pattern for 
use with TEC-200 film only. This pattern 
will eliminate the transparency inversion 
step required in the TEC-200 procedure. Do 
not use this foil pattern if using standard 
photographic methods (use Figure 2 in¬ 
stead). 


When you run Net/Mac and invoke the con¬ 
nect command, a window will open up that will c axO nOary-l (connect <interface> <call- 
be named by the text string you define. For ex- sign> [digipeaters]) connects me to N0ARY-I, 

ample: Continued on page 85 






73 Review 


by Jeffrey SlomanNlEWO 

The AEA IsoLoop''''^ 


10-30 

A big antenna in a small package. 


Advanced Electronic Applications, Inc. 

P.O. Box C2160 
2006 196th St. S.W. 
Lynnwood WA 98036-0918 
Telephone: (206) 774-5554 
Price Class: $349 


C an a two-inch aluminum band a little over 
three feet in diameter work as anything 
more than a dummy load on HE? The text¬ 
books say it can, and AEA has proven it with 
the new IsoLoop 10-30. Loop antennas have 
been in use from the beginning of radio, but 
practical loops for use at HF frequencies face 
several engineering problems and real world 
limitations that AEA has managed to over¬ 
come. 

The IsoLoop is a 43-inch aluminum loop, 
with a center portion—made of UV resistant, 
injection molded high density polyethylene— 
shaped roughly like a dumbbell. In the center 
of the dumbbell section is a hole designed to 
accept a mast up to two inches in diameter, 
along with stainless steel hardware for clamp¬ 
ing the antenna In place. A stainless steel 
hose clamp Is provided for mounting the an¬ 
tenna radially, for use from, say, a balcony 
railing. The stainless U-bolt is also needed, 
and it is a minor inconvenience that the an¬ 
tenna housing must be disassembled—three 
hex bolts with nylon-retained aircraft nuts—to 
remove it from its default center position. 

In the larger end of the dumbbell is a 
10,000-volt split-stator capacitor. The two 
ends of the irradiated aluminum band that 
makes up the loop are welded to the two 
halves of the capacitor’s stator. This one- 
piece design is very rugged, its only down¬ 
side being the need to deform the loop to fit it 
into a UPS-shippable box. It takes some work 
to get the loop round again after unpacking it, 
though it need not be perfectly round to oper¬ 
ate perfectly. If you are like me you will want 
the loop to be round for aesthetic reasons. Al¬ 
so In this end of the housing is a precision 
stepper motor and gear train for remote con¬ 
trol of the capacitor's tuning. 

On the smaller end of the dumbbell is a 
one-turn electrostatically shielded loop made 
of coaxial cable. This shielded coupling loop 
matches the extremely low impedance—less 
than 1/10 ohm—of the radiating loop to the 
50-ohm feedline. It also acts as a balun which 
isolates the feedline from the antenna—the 
effect that gives the IsoLoop its name. The in¬ 
put to the antenna is through a supplied right 
angle PL-259 adapter which helps to route 
the coax at a 90 degree angle to the antenna. 
The antenna must be mounted with the SO- 
239 connector facing down, along with the 



Photo A. The dumbbell shaped housing of the 
IsoLoop contains a 10,000-volt split-stator 
capacitor, a stepper motor, and a one-turn 
loop for impedance matching. 

drain hole also located on this side. 

Also in the package are the LC-2 con¬ 
troller—for tuning the antenna—and its 12- 
volt wall mount transformer power supply. 
The LC-2 is a small beige box with two 
thumbwheel controls, two push-button switch¬ 
es, and four LEDs. The left-side control— 
marked SENS—adjusts the sensitivity of the 
LED audio level indicators; I'll explain these 
later. The control on the right—marked 
SPEED—adjusts the pulse rate of the signal 
sent to the stepper motor located in the an¬ 
tenna, which adjusts the tuning speed. The 
push-buttons control the direction of the ca¬ 
pacitor’s travel. On the back of the LC-2 are 
jacks for power (standard coaxial), the step¬ 
per motor (5-pin DIN), and the audio in/out 
(1/8 phone). 

New and Improved 

This IsoLoop is the new and improved ver¬ 
sion of the original IsoLoop 14-30 antenna in¬ 
troduced in 1990. [Ed. Note: See the review 
of the original antenna in the September 
1990 issue of 73, p. 10.] The original had an 
operating range of only 14-30 MHz; AEA has 
added 4 MHz to the low end to cover the 30 
meter band. The original used aluminum tub¬ 
ing and required assembly. This design was 


prone to loss from bad connections of the 
tubing sections to each other and the capaci¬ 
tor. The older model used a belt drive for re¬ 
duction from the stepper motor to the capaci¬ 
tor, while the improved version uses a gear- 
driven reduction uniL 

How It Works 

The IsoLoop has a wonderfully elegant de¬ 
sign. It is a simple tuned LC circuit, with the 
aluminum band providing the L and the cus¬ 
tom designed capacitor providing the C. The 
connection to the antenna is made through 
mutually coupled air core inductors. The one- 
turn electrostatically shielded loop is induc¬ 
tively coupled to the resonating loop. Un¬ 
doubtedly, many of you have already recog¬ 
nized this as the same design common to an¬ 
tennas used by BOB (Broadcast Band) DX 
enthusiasts. The difference between this an¬ 
tenna and the IsoLoop is twofold. The 
IsoLoop is designed for much higher frequen¬ 
cies and so is actually quite efficient in spite 
of Its small size. Its efficiency ranges from 
about 70% on 20m to as high as about 95% 
on 10m. 

The second principle difference Is the ca¬ 
pacitor in the IsoLoop. Designed tor transmit¬ 
ting, it is capable of about 150W. Its split sta¬ 
tor design avoids the moving contacts re¬ 
quired by conventional designs. The IsoLoop 
achieves the ideal of placing the tuner at the 
antenna. This antenna tuner does what its 
name says: tunes the antenna! Because the 
IsoLoop is actually resonant, it easily outper¬ 
forms practical dipoles mounted at the same 
height. There is some misunderstanding con¬ 
cerning the ability of a small antenna to per¬ 
form well in the HF bands. The fact is, what is 
important is resonance—and this antenna 
resonates. 

Installing the IsoLoop 

Unpacking the IsoLoop is easy; it is 
packed in a box slightly smaller than the 
IsoLoop’s diameter. Two small cardboard 
boxes contain the LC-2 controller, its power 
supply, and male-to-male 1/8-inch phone 
patch cord. The antenna slides from the box 
with little effort, and its 18-pound weight is not 
too difficult for one person to handle. Out of 
the box the antenna is set up for axial mount¬ 
ing, parallel to the earth. In this configuration 
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/COAf™ R7000 SWEEPING 
1300 CHANNELS/MIN. 


DELTACOMM" 1-7000 and your MS-DOS computer 
gives you ■ custom interface integrated with optimized 
software that will not just control but will maximize the 
potential of your R7000. 

• Spectrum log at speeds in excess of 1300 chaimels/min 
while automatically generating a histogram of 
frequency activity. 



systems employing frequency hopping techniques. 
Birdie log during frequency search autonutically 
characterizes your R7000. then locks out those 
frequencies during frequency search operation. 
Custom interface has electronics to allow software 
control (by channel number) of external tape recorder. 


ICOM^ R7I RECEIVER 
COMMUNICATIONS MANAGER 


DELTACOMM" 1-71 Version 4.0 offers read/write 
control of your R71 receiver's frequency, mode and 
memory channels. Additional program features include 
auto log frequency search, scanning, timer/clock event 
management, data base management, pull-down menu 
windows, split screen for your Terminal Node Controller 
(TNC) communication needs and the ability to control an 
anteima switching system or logging tape recorder. 

• Data base management allows definition of frequency, 
call sign, time schedule, mode, target area, country, 
140 character notes field, 69 character TNC command 
field, QSL status, control relay status and, in addition, 
displays user defined optimum settings of receiver 
front panel knob positions. 

• Combined with your TNC, DELTACOMM” 1-71 's 
user defmcd command codes program your TNC for 
reception and logging of PACKET, AWTOR, RTTY 
and Morse Code (fully unattended and automatically). 


16-DIGIT TOUCH-TONE^ 
REPEATER PROGRAMMER 


DELTATONE" 2.0 cormecta to your MS-DOS computer 
via the printer port In its high speed mode, DTMF 
digits are sent to your repeater controller at a rate in 
excess of SOO per minute. 

• DELTATONE” 2.0 accepts programming commands 
from a file created using your favorite word processor. 

• Transformer coupled 600 ohm balanced output, 
adjustable to -lOdbm, and software control of relay 
contacts makes interfacing an easy four (4) wire 
connection to your transceiver, handheld or repeater 
controller. 


All DELTACOMM” communication products include 
custom interface. UL listed power supply and components 
for cabling. 

DELTACOMM” 1-7000 or 1-71 $299.00 each 
(1-71 requires ICOM” UX-14 converter) 
DELTATONE” 2.0 including intetface $ 149.00 

VISA, MC. AMEX and MO accepted. Contact us for 
discount pricini to registered DEL'TACOMM” users. 


DELTA RESEARCH 

Box 13677 • Wauwatosa, W1 53213 
FAXIPhone (414) 353-4567 

CtRCLE 257 ON READER SERVtCE CARO 
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Photo B.The isoLoop's default mounting posi¬ 
tion is parallel to the earth and provides an 
omnidirecbonal pattern. 


the antenna's radiation pattern is omnidirec¬ 
tional. A bidirectional pattern is also possible 
using the alternate mounting position, which 
places the antenna perpendicular to the 
earth. Since the antenna is especially good 
for restricted space installations—like apart¬ 
ment buildings—using the alternate (radial) 
mounting position may prove useful for in¬ 
stalling the antenna on high-rise balconies 
and out of windows. 

When choosing a mounting location, keep 
in mind that the IsoLoop will only perform 
properly when mounted at least four feet from 
large—especially metallic—objects. This in¬ 
cludes four feet from the ground, which, while 
it sounds like a relatively poor location, is not 
necessarily that bad. The IsoLoop is a loop 
antenna and not a dipole. It does not suffer 
from the problems of a dipole located closer 
than a half wavelength to the earth. While 
four feet off the ground is clearly not Ideal, 
the IsoLoop’s radiation angle is about 37 de¬ 
grees, while only a quarter wave from the 


earth. This low radiation angle insures better 
DX performance by delivering most of the 
transmitter’s power at an angle that will take 
advantage of ionospheric propagation. Re¬ 
member: The angle of incidence equals the 
angle of reflection. 

While the IsoLoop was being tested here, 
it spent most of its time on a four-foot 
aluminum stepladder in the middle of the 
second-floor ham shack. Even in this 
makeshift installation the antenna performs 
exceptionally. In any case, while the IsoLoop 
is more forgiving than other antenna designs, 
it still works better mounted higher in the air. 
Its relatively small size allows for mounting 
with standard TV mast and hardware, and 
its low profile is unlikely to cause too much 
consternation among the neighbors. 

Once the mounting location is chosen, and 
the antenna physically mounted, the feedline 
and control cable must be routed back to the 
transceiver. Supplied with the antenna is a 
right-angle adapter for the SO-239 input to 
the antenna. This allows the coax to be rout¬ 
ed at 90 degrees to the antenna which mini¬ 
mizes induced currents in the feedline. A 
small piece of Coax SeaP is included to pro¬ 
tect the antenna connection. Fifty feet of con¬ 
trol cable comes installed on the antenna. If 
this is not enough, AEA can supply 50-foot 
extension cables. The 5-pin DIN connector 
used on the control cable is a common type, 
and the cable itself is a shielded 5-conductor 
cable, so building one yourself of arbitrary 
length should be no problem. 

Once the cables are routed back to the 
shack, the coax is connected to the transceiv¬ 
er and the control cable is connected to the 
5-pin DIN connector on the back of the LC-2 
control box. The LC-2 will also need its power 
supply connection. The supplied patch cord is 
used to connect the rig’s speaker output to 
the input on the back of the unit, and an ex¬ 
ternal speaker is plugged into the adjacent 


output. These connections are only neces- 



Photo C. The special split-stator tuning capacitor built into the IsoLoop is capable of handling 
up to 150 watts. The capadtor is remotely tuned via a motorized gear-driven reduction unit. 







sary if you intend to use the LC-2’s tuning in¬ 
dicator—which is especially useful for older 
radios (see the description below). Once all 
these connections are made, the antenna is 
ready for use. 

Using the IsoLoop 

Without some understanding of how to 
use the IsoLoop, you could spend several 
frustrating hours getting the antenna to work. 
Because of the extremely narrow passband 
of the IsoLoop, it is important to understand 
how to tune the IsoLoop and/or to develop a 
technique of your own. 

Tuning the loop is accomplished with the 
LC-2 controller. The capacitor is driven by the 
stepper motor through a 30:1 gear reduction 
drive. This allows very fine adjustments of the 
capacitor, which are necessary because of 
the very tight resonance of the loop. The 
speed control adjusts the pulse rate of the 
signal to the stepper motor with the slowest 
setting providing the tiny adjustments neces¬ 
sary to fine-tune the SWR, while the highest 
speed will move the capacitor’s rotor through 
its entire rotation in about 15 seconds. Tuning 
works like this: 

1. Remove any antenna tuners from the 
feedline, and if the rig has a built-in tuner— 
turn it off. 

2. With the speed control in the fastest po¬ 
sition, press either direction button until the 
noise in the receiver peaks. This will happen 
quite suddenly, and the peak is very small. 
You will probably pass through the peak, but 
let go of the button as soon as you notice it. It 
will sound like a burst of noise. [Note: If you 
have an older rig with a mechanical S-meter, 
and you have connected—what AEA calls— 
the audio-visual LEDs, you can use these to 
observe the peak. Adjust the sensitivity con¬ 
trol until just the left-most LED glows, and the 
first of the two center LEDs flicker. As you ro¬ 
tate the capacitor, you can watch for the 
peak—on the LEDs—as well as listen for it. If 
you have a modem rig with an electronic VU 
meter—one that supplements the S-meter, 
showing the audio level—you can use this in¬ 
stead of the LC-2’s LEDs.) 

3. Adjust the speed control to about middle 
speed. Press the other direction button, 
which will bring the capacitor back the other 
way, toward the peak you passed. You will 
not have to wait long. You will probably pass 
through the peak in the other direction. Alter¬ 
nate the directions—adjusting the speed con¬ 
trol downward if necessary—until you feel 
you have peaked the noise (or signal) as best 
you can. 

4. Adjust the speed control to its slowest 
position and, using an SWR meter, repeat the 
procedure above for the lowest reading. A 
correctly installed IsoLoop should tune down 
to about 1.5:1 or less from 10-30 MHz. Re¬ 
tuning will be necessary every 10-100 kHz, 
the bandwidth increasing with frequency. 
Keep in mind: 

•The capacitor has no stop, it rotates freely 
and there is no absolute up and down related 
to the directional controls. 

•The peak is very small; you will have to 


practice to make the antenna work. 

•Turn off your antenna tuner! You will try 
forever to get the IsoLoop tuned with no suc¬ 
cess if it is on. 

•Be sure to mount the antenna at least four 
feet from large objects if at all possible. 

As you can see, the tuning procedure— 
while not necessarily complex—is specific. 
Once you get the hang of the procedure you 
will probably find yourself using faster and 
faster speeds for all but the final touch-up for 
SWR. You will also become better at hearing 
the peak. This antenna becomes better as 
you do. Some of you may remember a similar 
procedure—at least in feel—from the days 
before automatic antenna tuners. 

Performance 

I was interested in the IsoLoop because of 
my limited space and restrictions against out¬ 
side antennas. Connected to a Kenwcwd TS- 
450S, the antenna performed brilliantly. I had 
the opportunity to work some band openings 
on 10m—and got universally excellent signal 
reports. Running about 25W, I was able to 
work the East Coast from my Indiana QTH. I 
had a hard time convincing some of the sta¬ 
tions I contacted that I was using the IsoLoop 
and 25W—but I was. Keep in mind, too, that 
the antenna was indoors on an aluminum 
stepladder. The IsoLoop consistently outper¬ 
formed a 50-foot longwire using the automat¬ 
ic antenna tuner in the Kenwood. I was able 
to monitor packet QSO on 30m, and CW and 
SSB QSO on 20, that were not even audible 
on the longwire. 

Who Should Use an IsoLoop? 

The IsoLoop is extremely flexible. It is the 
perfect limited space HF antenna, useful for 
apartment dwellers, those with restrictive 
covenants, and those with aesthetically sen¬ 
sitive neighbors. It is also useful for mobile 
applications, such as mobile homes, emer¬ 
gency command vehicles, and boats—but 
with its 15 pound weight, I would be hesitant 
to put it on a car (though I have heard it’s 
been done). Even if you don't have space re¬ 
strictions, the IsoLoop works better than wire 
antennas, is easy to install and use. and 
might just be the ideal antenna to supplement 
your tribander. 

Conclusion 

The IsoLoop is one of those products that 
is a pleasure to use. it is an elegant applica¬ 
tion of a traditional design with modem engi¬ 
neering. Its performance is exemplary; it will 
not disappoint you. Q 


IsoLoop 10-30 Specifications 

Frequency coverage 10 to 30 MHz (continuous) 

Nominal impedance 

50 ohms 

Connector 

SO-239 

Power handling 

150W 

VWSR 

1.5:1 or less across 
operating range 

Diameter 

43- 

Shipping weight 

25 pounds, may be shipped UPS 



•For50to93 ohm systems. 

• For coax to 6 GHz and to 50 KW. 

• For telephone and data lines. 

• For Power Mains 30 480VAC. 

• For chemical ground rods. 

"To Keep You Communicating... 
We Changed Blitz To Bliss ' 

^yPhsiser^ 

^CORPORATION 

2225 Park Place 
P. O. Box 9000 
Minden, NV 89423-9000 
(702)782-2511 • (800)325-7170 
FAX: (702) 782-4476 


CIRCLE 49 ON READER SERVICE CARD 
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Number 6 on your Feedback card 


A 2 Meter FET Amplifier 
for Your Handheld 

Build this simple, inexpensive FET amplifier 

by John Cunningham AA4AW 



Photo. The 2 meter FET amplifier. Photo h\ John Cunningham 
AA4AW. 


F icld-cffccl transistors (FETs) have 
numerous advantages over bipolar 
transistors. FETs have more gain, 
greater cfncicncy, and greater toler¬ 
ance for being overloaded than bipolar 
transistors. They arc far less likely 
be destroyed as a result of thermal 
runaway or high SWR. They can be 
operated over a greater voltage range 
and over a greater power range—-both 
input and output power. The draw¬ 
backs to them arc that they cost more 
and arc more likely to go into oscilla¬ 
tion as a result of the increased gain of 
the circuit using them. Furthermore, 
they are more prone to static destruc¬ 
tion than bipolar transistors, and great 
care must be taken in handling them 
until they arc soldered on the circuit board. 

When I wanted more power for my handheld, 1 
looked for a circuit that was relatively simple to 
build, could be built with available parts, and 
could operate at 13 volts. The result of several 
hours of research was this FET ampliner. 

I chose Motorola’s MRF 137 for the project be¬ 
cause at 2 meters it will amplify inputs from a 
range of less than 100 milliwatts to .“i watts—the 
range of any handheld. The transistor is also capa¬ 
ble of being used on 220 and 440 MHz, as well as 
on HF frequencies down to 2 MHz. It will operate 
well with 12 volts on the drain; and if more volt¬ 
age is available, it can handle 30 volts comfort¬ 
ably. The transistor may be obtained from Motoro¬ 
la by calling (602) 244-6900. [Persons living in 
the southeast United States may call (800) 368- 
8163.] The MRFI37 costs about .830. The 
MRFI37 is also available for S24 plus shipping 
from RF Parts at (800) 737-2787 or (619) 744- 
0700. 

Construction 

I u.sed a Radio Shack 276-1499 circuit board for 
this project, but any board that is appro.ximately 3" 
X .6" may be used. lEJ. Note: An etched and 
drilled PC hoard is also available (see the Parts 
Listij. The board needs to have foil on both sides 
to aid in heat dissipation for the transistor. Only 
one side of the board needs to be etched. I drew 
the pattern with a felt pencil which left the copper 
that was to be etched exposed. The unetched cop¬ 
per was further protected by duct tape. 1 then used 
Radio Shack 276-1435 etchant, following the in¬ 
structions printed on the etchant bottle. All the 
components are located and soldered on one side 
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of the board, similar to a ground-plane configura¬ 
tion—the difference being that some etching is 
done and some components arc soldered to etched 
portions of the card. This design makes for im¬ 
proved grounding and ease of troubleshooting. 

Since the ground will be in two separate halves 
once the RF path is etched, you must drill holes in 
the board to provide a proper ground path. Two 
holes need to be drilled on cither side of the source 
because grounding is most critical here. One hole 


each should be drilled at the ground side 
of trimmers C2 and C4 and on the ground 
on the output side of T2. Sec Figures 2 
and 4. Once the holes are drilled, small 
jumpers should be installed in the holes 
and soldered to both sides of the foil. The 
resultant jumpers can then Ire honed to 
make them even with the rest of the foil. 
Be careful not to hone loo much or some 
of the foil may be ground away. 

When the circuit board is etched and 
the ground jumpers installed between the 
foils, components can be soldered into 
place. See Figure 4 for the component 
layout, which is critical at 2 meters. 

To prepare TI andT2. 17-1/2 inches of 
RG-58/u coax needs to be cut. Cut a half¬ 
inch of the outer insulation off each end. 
Next, cut the outer conductor and the inner shield 
to expose a quarter-inch of the center conductor. 
See Figure 3. The cable then needs to be coiled 
four loops—each loop being slightly more than 
one inch in diameter. You can use tape to hold the 
loops in place until the cable is lied to the circuit 
board using lie wraps. The ends of the coax can 
then be soldered into place. 

In addition, you will need two more small 
lengths of coax between Tl and T2 and the input 










for the mounting hardware, and the rest of the circular holes are for solder jumpers between the two foil layers. The square holes are for the ties that hold Tl 


and T2 in place. Take care that the input foil and the output foil do not go all the way to the end of the hoard or it might short against the walls of the mounting 


box once the unit is assembled. 

and outpul connectors. Cut two pieces of coax two 
inches long. Prepare the ends of them the same 
way Tl and T2 were prepared. 

The transistor should be placed on the board 
last. Great care must be taken in handling a field- 
effect transistor to avoid a static discharge which 
can destroy the device. The soldering iron, work¬ 
bench, and circuit board should be grounded be¬ 
fore the transistor is removed from its protective 



package. A ground strap worn 
around the wrist would also be 
helpful. If possible, the transistor 
should be picked up only by its two 
drain leads. Once soldered into 
place, the danger of static buildup 
is minimized. 

A heat sink needs to be bolted to 
the transistor, using a flat washer. 
Thermal heat sink compound, such 
as Radio Shack 276-1372, must be 
placed between the transistor and 
the heat sink. Only a small amount 
of the compound need be used as 
the compound will squeeze out 
once the bolt is tightened. 

When the components are sol¬ 
dered into place, you need to make 
resistance checks before applying 
power to the amplifier. If you 
check the resistance from the volt¬ 
age input to the ground and find it 
high, it is safe to apply power. You 
can also check to see that there is 
zero resistance between the posi¬ 
tive voltage and the drain of the 
transistor. The resistance between 



Figure 4. Parts placement. Mount components directly to the etched side of the PC hoard. 


the drain and the gate should be at least 21k ohms. 
If these conditions arc not met, recheck the compo¬ 
nents and their layout. 


After the resistance checks are made, you will 
need to align the amplifier. To do this, you will 
need a 2 meter transceiver, power supply, dummy 


load, and some kind of power indicator, A spectrum 
analyzer would be ideal, but a relative power/SWR 
meter will work when attached to a dummy load. 
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First, apply 12 volts to the ampliner. Be sure 12 
volts are reaching the drain. Also check the volt¬ 
age on the gate, which should not be higher than 
2.5 volts. If it is higher, adjust R3 to lower it. Any 
voltage higher than that may cause the amplifier to 
go into oscillation. Touch the transistor. If it is too 
hot to touch, the amplifier is oscillating and the 
voltage on the gate needs to be lowered by adjust¬ 
ing R3. If the gate voltage is lower than 2 volts, 
adjust R3 to raise it. 

With the amplifier still on. apply I watt from 
the 2 meter rig on an unused 2 meter frequency 
(use a dummy load). Sec if there is any indication 
of power in the output of the amplifier. At this 
point it is normal if there is none. Adjust Cl for 
ma.ximum power indication. There still may not be 
any power going through the amp. If that is the 
case, adjust C2. C4. CI2, and R3 until you see 
power on the output. Keep adjusting these compo¬ 
nents until maximum power is obtained without 
oscillation. 

If you have a 28-volt power supply, increase the 
voltage to that amount. The increased voltage may 
cause the amplifier to go into oscillation. Adjust 
R3 until the oscillation stops: then adjust the trim¬ 
mers again. Adjust R3 and the trimmers until max¬ 
imum power is obtained. 

Measure the current coming from the power 
supply. The MRF137 has an efficiency of approxi¬ 
mately 50 percent. Therefore. 50 watts coming 
from the power supply should yield an RF output 
of about 25 watts. At 28 volts the current coming 
from the power supply should be approximately 2 
amps. At 12 volts the current should be slightly 
more than 1.5 amps. 

The amplifier is designed to allow the received 
signal to pass through when not transmitting. 
Check to see that an RF signal will pass through to 
get to the transceiver. 

How It Works 

When in the receive mode, diodes D2 through 
D5 will not conduct because the signal level is 
too low. T1 and T2 do not attenuate the signal 
enough to be noticeable, and the center conductor 
of the coax allows the RF signal to pass straight 
through to the receiver. When transmitter power is 
applied, diodes D2 and D3 are forward biased and 
conduct power to the gate of Ql. Q1 amplifies the 
signal and carries it to diodes D6 and D7, causing 


fied signal goes through T2 to diodes D4 and D5, 
causing them to conduct. Trimmer capacitor CI2 
tunes T1 and T2 to an electrical quarter wave¬ 
length. thus effectively shorting one end of the 
transformers and making them appear as open cir¬ 
cuits to the signal. Thus, it is almost impossible 
for output power to get back to the input through 
Tl and T2. This circuit is simpler and more reli¬ 
able than using relays to switch from transmit to 
receive. 

Coils LI—in combination with Cl and C2— 
match the transistor to a 50-ohm input while L2. 
L3. C3, C4. and C5 match the transistor to a .50- 
ohm output. Bias is provided by R1 through R4, 
and bias voltage is kept constant by zener diode 
Zl. Bias voltage is adjusted by R3. 

Results 

.^t 100 milliwatts (the low power output on 
many handhelds), the amplifier puts out 2.5 watts 
with 13 volts on its drain. Remember that FCC 
regulations and sound radio practice require that 
minimum power be used in radio transmissions. 

This design gives 25 wans out when fed with 1 
watt at 2 meters and with 28 volts on the drain. 
With 13 volts on the drain, the output is 9 watts— 
as good as can be achieved with most popular 
bipolar transistors under similar conditions. Fur¬ 
thermore. at 13 volts the transistor should easily 
outlast its owner since it is almo.st immune to dam¬ 
age from high VSWR and thermal runaway. 

If more than 1 watt can be fed into the amplifi¬ 
er, there will be more power at the output. At 13 
volts, 3 watts in will yield 20 watts out. Increasing 
the input to 5 watts will yield only slightly more 
power. Nothing more will be gained by going be¬ 
yond 5 wans input, and too much input will cause 
harmonics to be radiated. By increasing the power 
supply voltage to 28 volts, a whopping 50 walls 
output can be achieved with only 2 wails inpiii! 
Again, pulling more power in at this point will not 
yield much more output power. 

The amplifier will work well as a mobile unit 
with no more voltage than the 14 volts a car sup¬ 
plies. If you have a 12- to 24-voll DC-io-DC con¬ 
verter, so much the better. 

My thanks to Will Payne N4YWK for his en¬ 
couragement and technical assistance—without his 
help the project might never have worked. Also, 
thanks to my XYL, Carolyn KC4NBE, who edited 
































' 7 on your Feedback card 


by Larry R. Antonuk WB9RRT 


The DAIWA DP-830 


Electronic Distributors Co. 
325 Mill St. N.E. 
Vienna VA 22180 
Telephone; (703) 938-8105 
Fax; (703) 938-6911 
Price Class; $385.95 


Digital SWR and Power Meter 

Simultaneously measure power and SWR from 1.8 to 525 MHz. 


T here’s always been a sure¬ 
fire way to tell a hard-core 
ham. He’s the one with the ex¬ 
pensive wattmeter. A quality 
wattmeter, with all those ele¬ 
ments and the case and every¬ 
thing, can easily cost more than 
a cheap HF rig. You can be 
sure that if someone shells out 
that kind of money for a piece of 
test equipment, he’s really into 
ham radio. 

Fortunately, the people at 
DAIWA have made owning a 
quality wattmeter a little easier 
for the the rest of us non-hard¬ 
core types. The DP-800 series 
of wattmeters sport top-of-the- 
line features, accuracy equal to 
the industry standard, and a 
price that won’t blow the ham 
budget. The DP-810 covers 1.8 
to 150 MHz, at 0.1 to 1500W, 
and has a list price of $265.95. 
The DP-820 covers 140 to 525 
MHz, at 0.01 to 150W, and lists 
for $295.95. The deluxe DP-830 
covers both of the above bands, 
and throws in a four-time-zone 
clock, for $385.95. All three 
units read SWR from 1;1.0 to 
1 ;5.0, and measure PEP as well 
as average power. The units 
have a power reading accuracy 
of 7% of full scale for average 
readings, and 12% for PEP 
readings. Readings are dis¬ 
played on a 2-1/2 digit LCD dis¬ 
play. Six AA batteries power the 
meters, and a power lead is in¬ 
cluded if you want to power the 
unit with your own 8-to-15-volt 
supply. 

Wide Frequency Coverage 

The classic problem with 
wattmeter design concerns the 
need to use the unit on a wide 
range of frequencies. This is 
certainly the case for the radio 
amateur—even an entry-level 
ham may find the need for pow¬ 
er measurements at 28 MHz 
and 146 MHz, quite a range in 
itself. As the frequency increas¬ 
es, the capacitance and induc- 




Photo A. Front view of the DP-830 digital SWR and power meter. 





Photo B. The DP-830 happily sitting on a transceiver. Note the simulta¬ 
neous display of power and SWR. Relative power is also shown by the 
bar graph. 


Photo C. Interior view of the DP-830, showing the housings containing 
the two sensing units, and the battery housing attached to the back of 
the main board. 


tance inherent in the sampling 
circuits changes, causing inac¬ 
curate readings. This has tradi¬ 
tionally been solved in one of 
two ways. The first method is 
simply to limit the design fre¬ 
quency of the instrument. As an 
example, most wattmeters 
found in the average ham shack 
are designed for the HF bands, 
say 2 MHz to 30 MHz. These 
will be relatively accurate over 
most of the range, and tend to 
be a little less than accurate up 
near 10 meters. The second 
method involves changeable 
sensing elements. These ele¬ 
ments, often called “slugs," are 
built for a small band of fre¬ 
quencies. As the frequency of 
interest is changed, so is the 
slug, ensuring a correct reading 
(as long as the correct element 
is used). 

Features 

The DP-830 takes somewhat 
of a combination approach to 
the problem. It uses two sepa¬ 
rate sensing elements, one for 
1.8 to 150 MHz and one for 140 
to 525 MHz. The proper con¬ 
nections to each element are 
made via the back panel—^two 
“N" connectors for UHF, and 
two ’’80-239’’ connectors for the 
HF. Both transmitters can be left 
hooked up at all times, and a 
front panel switch selects one 
element or the other. 

Other front panel functions in¬ 
clude the TIME selector—tap¬ 
ping this button selects one of 
four different time zones. Set 
one to local, one to GMT, one to 
the buddy you have that sked 
with, and the last one to . .. ??? 
Whatever, it’s there if you need 
it. A nice feature of the time 
function occurs when the unit is 
hooked up to an external sup¬ 
ply. When left in the TIME 
mode, the unit kicks in to read 
power as soon as the transmit¬ 
ter is keyed, then switches back 
to time mode. (One of those 
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features you’re glad that somebody 
thought of. . .) A BAR GRAPH switch tog¬ 
gles the 15-segment bar graph on and off. 
An SWR BEEP function causes the unit to 
beep in different ways, depending on the 
level of the SWR. Musically-inclined hams 
will find a chart in the instruction sheet that 
relates the different SWR levels to the mu¬ 
sical notes that will be produced. For ex¬ 
ample, an SWR of 1.30 equates to three 
“D sharps" followed by one “E flat." While 
most of us will use this function only as an 
ongoing alarm system—anything other 
than one beep means trouble—this is an 
extremely valuable feature for sight-im¬ 
paired operators, or anyone who wants to 
rapidly tune up an antenna for minimum 
SWR without having to see the meter The 
front panel controls are rounded out with a 
PEP/AVERAGE switch, a POWER switch, 
and recessed time set controls. 

The physical construction of this unit 
leaves nothing to be desired. Both RF 
sensing units are enclosed in metal hous¬ 
ings, mounted inside a stylish metal cabi¬ 
net. Simply picking up the DP-830 is 
enough to convince you that this is a quali¬ 
ty unit. The unit looks good enough to war¬ 
rant a permanent spot on the operating 
shelf, but is tough enough to be used mo¬ 
bile, or in a service environment. 

Operation 

Operation of the DP-830 was very 
straightforward. Simply pop in the six AA 
batteries (yes, they're included) hook up 
the transmitter(s) to the appropriate con¬ 
nectors, set the clock, and you're in busi¬ 
ness. The unit was well within specification 
when compared to a lab standard 
wattmeter. In actual ham shack use the 
unit performed flawlessly. The bar graph 
meter was very responsive, and would be 
quite useful for tune-up operations. The 
ability to see both forward power and SWR 
simultaneously is a real plus, although a 
reflected power reading is not available. 
The unit autoranges, and perhaps the only 
feature missing is a “range hold" switch. 
For those of us who operate right around 
150W (the point where the unit switches 
from W to kW) it would prevent the unit 
from flopping between 149W and 0.151 
kW, and the corresponding change in the 
bar graph. 

The only weak point to the DP-830 con¬ 
cerns the documentation, written both in 
Japanese and broken English. Considering 
all of the starving technical writers around, 
it’s amazing that DAIWA didn’t hire one to 
give their manual the once-over before it 
hit the press. The operation of the DP-830 
is mostly self-explanatory, so this is more a 
matter of mild amusement than serious 
concern. (However, at one point after 
changing the batteries my unit “woke up" 
with no display! Nothing I could think of 
corrected the problem, so as a last resort I 
read the instructions. Luckily, I found this 
passage: “Please push the RESET switch 
when the any informations are not dis- 
Continued on page 63 


iELIMINATEl 

^Nl-CAD BATTERY PROBLEMS! 

„ 

ImkJt. 



DECHARGING SYSTEM 


READY-PAKJR. restores Nl-Cads to their ‘'FULL 
CAPACITY" by properly dechorging cells and 
packs. Automatically stops discharge at proper 
level, then balances and equalizes cell voltages! 
For AAA thru D cell groupings, or packs which 
are between 70 MaH and 1200 MaH, HTs. 
cellular phones. RC hobby, metal detectors, 
cordless phones and tools etc. all use Ni-Cads 
..gefem back in shape with READY-PAK JR.! 

-MADE IN USA- 

EACH UNIT COMES WITH THESE CONNECTION SYSTEMS: 

Alligator clips, 9v battery snap, and Adjustable Velcro 
system to fit all X-celver and cellular flat packs. 


CREDIT CARD ORDERS ONLY! 

1-800-392-8374 
24 Hrs. 7 Days 

FAX (904) 562-8209 (P O, # only) 

CAMCORDER OWNE^ | 
ask about READY-PAK II I 

for 6v. 9.6v and 12v packs I 



SlUIEUBimWS 

Original Unit 

for 3 6. 4.8, 6. 7.2 VoH 

237 Pond Pine St, 
Tallahassee. FL 32310-9081 

For More Information: 

8 am to 8 pm EST Mon-Fri 
(904)575-1207 

Low Range Unit 

High Range Unit 

for 9 6. 10 8, 12, 13 2 Volt 


CIRCLE 142 ON READER SERVICE CARD 



CAN YOU SPOT THE ANTENNA? 


Neither can your neighbors. 
At last, a solution to antenna 
restrictions.The Ventenna™ 
quickly slips over your existing 
vent pipe, and your signal really 
gets out! It's nearly invisible and 
the most rugged antenna made. 

And Now, introducing the VT-27 
dual-bander for 2m and^ 440! 
Orderyour VT-27 for only $74.95 

The 2m, 220, 440. and scanner 
versions are only $49.95 



P.O. Box 445, Rocklin, CA 95677 
Orders: 1-800-551-5156 
General: 1-916-624-7069 

Now available at Ham Radio Outlet 
and, Amateur Electronic Supply. 

The 

Forbes 

Group 


Please add S4.50 for shipping and handling. Dealer inquiries invited. 


CIRCLE 228 ON READER SERVICE CARD 
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A New Look at Loop Antennas 

Adding regeneration to ferrite-core and open-wire box loops. 

by Ken Cornell W2IMB 



A nyone who has used a prop¬ 
erly operating regenerative 
preamplifier can appreciate the 
tremendous gain, sensitivity and 
selectivity that it provides their 
receiver for weak signal detec¬ 
tion. Why not apply this principle 
to a loop antenna? 

Due to years of experimental 
efforts, 1 had several types of fer¬ 
rite core and open wire box type 
loops available. 1 decided to re¬ 
work my favorite ferrite core loop 
to provide regeneration. I wired 
up a simple regenerative pream¬ 
plifier on a small piece of perf 
board and wound some new coils 
to provide a source tap. The 
preamplifier circuit is shown in 
Figure 1. The loop assembly is 
shown in Figure 2 and it is offered as 
a suggested design. 

1 mounted the regeneration control 
potentiometer with the back shell 
pressed against the board, using dou¬ 
ble-sided tape (RS #64-2343). It is 
not practical to mount the tuning ca¬ 
pacitor on the circuit board support 
so I mounted it on the base disc and 
connected it to the coil (LI) using a 
length of RG-59/U coax cable with 
the shield going to the ground end of 
the coil and the inner conductor to 
the gate end. 

On the threshold of oscillation, the 
tuning is extremely sharp and a 
vernier dial should be used for Cl. 
Another scheme would be to place a 
10 to 15 pF variable capacitor across 
Cl, set at half capacity, and use this 
for fine tuning as well. 

Part values are as shown. Capaci¬ 
tors are disc type, 35V. Resistors are 
1/8 or 1/4 watt. Potentiometer R1 
should have a linear taper. 

Of course, LI and Cl should be a 
resonant circuit covering the desired 
frequency range. The number of 
turns required can be an experimental 
endeavor, depending on the ferrite 
core permeability and size. Most fer¬ 
rite cores have a fairly high perme¬ 
ability (800 or more), therefore operation 
above 10 MHz is impractical since there 
would be too few turns on the coil to obtain 
a reasonable L/C ratio. Above 10 MHz a 
box wire loop antenna should be used in¬ 
stead of the ferrite rod/coil combination. 


Figure I. Preamplifier circuit. 


Construction 

I used 1/2" diameter rods with a perme¬ 
ability of 2,(X)0. I wound my coils on a 5/8" 
diameter form. Using a two-gang BC band 
variable capacitor for Cl with the stators in 
parallel for 160 meters, I wound 45 turns of 


#28 enameled magnet wire with 
the source tap at nine turns up 
from the ground end. The best tap 
for all coils is about 20% to 25% 
of the total number of turns: for 80 
meters, 25 turns; and for 40 me¬ 
ters, 11 turns, with the wire space 
at 1/8" between turns. 

If you follow the construction 
shown in Figure 2, 1 suggest that 
the two rod supports be clamped 
together and then drilled for the 
rods. Then place these on the rods 
and tape the junction of the two 
rods to insure proper alignment. 
Finally, cement the supports to the 
circuit board support. 

The height of the rods over the 
base should permit swinging the 
rods to a vertical position without in¬ 
terfering with the base board. 

The two layers of waxed cardboard 
sandwiched between the disc and the 
base board will allow smooth rota¬ 
tion. The center line bolt with its nuts 
should be just tight enough to allow 
for this. 

To change coils, loosen the two ny¬ 
lon set screws and withdraw the rods. 
1 used short lengths of flexible wire 
attached to mini-alligator clips to con¬ 
nect the coil to the circuit board. 

In operation, it takes a little 
practice to become familiar with the 
features. Place your receiver and 
preamplifier in operational condition 
and advance the arm of R1 towards 
the source end. The circuit should go 
into oscillation. Turn back the arm 
and at some midpoint you should hear 
a weak “plop,” then tune in the de¬ 
sired signal and slowly advance the 
arm back to the source end. Just be¬ 
fore the circuit goes back into oscilla¬ 
tion, the signal will peak up tremen¬ 
dously and at this point fine tuning is 
required. 

Another much simpler design that 
I tried out with equal success is 
shown in Figure 3. In this case the 
rod is in a fixed position and the 
whole unit has to be rotated. The unit 
could be mounted on a camera tripod “pan 
head" to provide horizontal-to-vertical 
scanning. 

Ferrite core loop antennas are not limited 
to the use of only one or two rods; in fact, 
Conlimicd on page 78 
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K antronics has been in the business almost 
from the beginning of packet radio and is 
still going strong. Their KPC-2 has been 
around for some time now and the software 
has been updated numerous times. In the be¬ 
ginning there was the basic VHF/HF TNG with 
Digi. Since then they have added a BBS, KA- 
Node (their version of node) capabilities, WE- 
FAX and remote control. 

Their latest entry is the KPC-2’s little broth¬ 
er, the KPC-3. Although the only thing little 
about it is its size. 


Features like the PBBS, KA-Node, Host 
mode, KISS mode, WEFAX and remote ac¬ 
cess are still there and operate identically to 
the KPC-2. 

The KA-Node has always been 
lling point for ' 


for a node. Unlike other nodes, you don t need 
to bum another EPROM or buy any updates. 
All parameters can be set by the user, even re¬ 
motely. 

The addition of remote control operation is a 
plus. No more special trips to the Digi site to 
set parameters. You have to be careful not to 
paint yourself into a corner. Hint: Don't turn 
EQUALIZE off unless you are certain you can 
turn it back on again. An unscheduled trip to a 
mountaintop taught me that one. 

I’ve never had the chance to operate 
WEFAX. Most amateurs would probably never 
have a reason to get their own weather map, 
except for the novelty: however, I could see 
small Emergency Operation Centers (EOCs) 
that might want their own current copy during 
a hurricane alert. PC software is not included 
but is available from 
Kantronics. If vo 



Since all it really does is sample the incoming 
signal, at intervals set by you, and send a raw 
bit stream of Vs and O's based on mark and 
space tones. I’m able to decode RTTY signals 
with a simple BASIC program. Although 
Kantronics says the center frequency is 1700 
Hz (where everything higher than that comes 
out as a "1" and anything lower is a “0"), I've 
been able to copy 2125/2975 tones on VHF- 
FM. Experiment with this mode and see if you 
can come up with a program to decode ASCII 
and maybe even CW. 

Many units use DIP switches to set the RS- 
232 baud rate, turn the LEDs on and off, etc. I 
have always liked the idea of software switch¬ 
es instead of hardware DIP switches. It just 
makes the unit look cleaner and software 
switches don’t get dirty. The KPC-3 retains the 
software switches. 

Connectors are the same: a DB-9 for the ra- 
DB-25 for the RS-232 and a 2.1 mm 


This is where the similarities end. 


smaller. Much smaller. 
5.2", weighing in at 11 
be exact; compared to 
1/4" X 6" X 8", at 2-1/4 
lbs., for the KPC-2. 
That’s one-quarter the 
size and one-third the 
j weight! 

In addition to the 
POWER, XMIT, RCV, 
CON and STA LEDs, 
they’ve added a MAIL 
light to indicate some- 


your PBBS (if constantly 
It) or you have unread mail in 
the BBS (if flashing). On the KPC-2, 
the STA light performed this extra function 
s off (not connected). 

According to the manuals, the KPC-2 would 
between 9-14 VDC at less than 250 mA. 

rated 6-25 VDC at less than 40 
mA. Kantronics says if you turn off the LEDs (a 
fast (9600 software command) and use hardware carrier 
detect instead of software detect, current will 
than 15 mA! Sounds like the perfect 
rbome node for 24V aircraft. It can 
word about the WEFAX mode. I also be powered by a 9V battery, which they 
for inside. It’s nice to know 
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you have something to fall back on in an emer¬ 
gency, but don't expect It to last for days. This 
battery is disconnected when you plug in the 
power on the back. The 9V battery connector is 
NOT installed and is NOT included loose. In 
the manual, they do give Radio Shack as a 
source and directions on where to solder it to 
the board. 

Parameters are no longer PERMed into an 
EEPROM. A lithium battery now backs up a 
SRAM (including the mailbox) and keeps the 
clock going. 

The AFSK output level on the KPC-2 could 
be changed by moving a jumper between a HI 
(21 mV) and a LOW (4.5 mV) position. Other 
levels can be had by changing a resistor. In the 
KPC-3. two ranges are available and are set by 
a jumper. 2 mV to 60 mV, or 140 mV to 4V. Ad¬ 
justments within the range are done with a pot, 
though you must take off the cover to get to it. 

Kantronics has designed in the option of 
installing a real-time clock. They say it's only 
used when the unit is first powered up. You 
can go ahead and put one in it you want, but 
now that I can control everything remotely, 
including resetting the time, I don't think it's 
really necessary. 

The KPC-2 has HP capability but without 




CIRCLE 104 ON READER SERVICE CARD 


some kind of tuning indicator, it’s a chore. HF 
capability on the KPC-3 is gone but probably 
won't be missed anyway since many more are 
used on VHF than on HF. Although HBAUD 
can be set down to 300, the 1200/2200 Hz 
tones remain the same. There is a simple mod 
to change it to 1300/2100 Hz if needed. 

The early KPC-2s were delivered with 16K 
expandable to 32K. After a while, 32K became 
the standard. But after configuring S-node 
channels it leaves only 3K for a BBS. Memory 
in the KPC-3 comes with 32K but can be in¬ 
creased to 128K or 512K. Kantronics acknowl¬ 
edges that there is yet no supplier of 512K x 8 
memory chips, but when there is. the “3’ is 
ready. This should free up many computers 
dedicated solely as BBS's. 

Ever want some kind of quick reference 
sheet to tell you in one line what a command 
does? Well, they don't have a printed sheet— 
the/ve gone one step further and put it online. 
At the command prompt, type a “?" or '‘HELP," 
followed by the parameter. Example: “7MCON" 
told me, “If on, allows monitoring to continue 
while connected;’ and “HELP /VXDELAY" said, 
“Time delay between PTT and radio data out 
(10 msec)". If you still must have hard copy, 
turn on your printer and type “?HELP." This will 
print out all commands and their one-line ex¬ 
planation. 

A 2.5-minute Watchdog timer is standard. 
Although I've never had a TNC lock up on me 
since version 1.0. it's better to be on the safe 
side. It can be disabled by installing a jumper. 

Some hand-held radios combine the PTT 
and MIC signals onto one line. Cables had to 
be wired to separate the signals and send 
them down two different lines. In the KPC-2 
and KPC-3 there is an isolation modification 
you can make to have the TNC take the PTT 
signal off the MIC line for you. In the KPC-2, 
this involves cutting a jumper wire and solder¬ 
ing a new jumper to a different position. Some¬ 
what permanent. The KPC-3 has the same 
sort of thing but makes it a little more flexible 
by providing jumper posts and a plastic con¬ 
nector. It just slips on and off. If you use one of 
these HTs exclusively, this may be something 
worth looking into since it simplifies cable 
wiring. But if you jump back and forth between 
different radios, this may not be very conve¬ 
nient. I prefer to have a cable made for each 
radio I have. The single resistor and capacitor 
needed for isolation fit easily inside the DB-9 
hood. 

The serial port on the KPC-2 could be con¬ 
figured to provide normal RS-232 signal levels 
or TTL levels for computers that need it, like 
the Commodore C-64, C-128 or VIC-20. The 
KPC-3 provides RS-232 levels only. 

The Manual 

My KPC-2 came with an “Installation Manu¬ 
al," “Operations Manual’ and “Commands 
Manual’ in an 8-1/2“ x 11“ format. They actual¬ 
ly covered the KAM, KPC-4, KPC-2400 and 
KPC-1 along with the KPC-2. It took a binder 
to hold it all. If you take out the parts that per¬ 
tain only to the KPC-2 and make it smaller 
(about 6-3/4" x 8-1/5“ would be good) for easi¬ 
er storage, you would have the KPC-3’s "Ref¬ 


erence Manual." Portable operators will find it 
more convenient. Beginners to packet radio 
might find the manual (or anybody's manual, 
for that matter) somewhat intimidating. After 
all, there are 130+ commands. How are you 
supposed to know which ones are important 
now and which ones you can play with later? 
For you they've printed a “Getting Started’ 
booklet. It shows 23 basic commands to get 
you up and running and cable wiring diagrams 
for eight of the more common radios. 

Just about any terminal software will work 
with this TNC but if you have none, they've in¬ 
cluded one for you. “Pacterm” comes on a 5- 
1/4“ disk and is easy to use. It's not the most 
elaborate software, but it works. It appears it 
was designed for the KAM since there are 
more options available than you need. All in¬ 
structions are in the “Getting Started' bookleL 

Suggestions 

It's hard to find fault with this unit, but if I had 
to pick something I would choose the lack of a 
power supply. One came with the KPC-2 but 
not with the KPC-3. I know it can operate on 
the internal 9V battery, but not forever. This 
may be a minor inconvenience for many users, 
but I had to pick something. Also, it would be 
nice if they included the 9V battery connector, 
too. 

Accessories 

The KPC-3 comes with the two manuals, 
the Pacterm program, a DB-9 connector with 
metalized hood, five-conductor shielded cable, 
a mini-plug cable and a 2.1mm power plug. 

Likely Users 

Who should take a close look at the KPC-3? 

Portable users: The smaller size and lower 
power requirements are a definite advantage. 
With a handful of 9V batteries you could oper¬ 
ate for quite some time. 

Node operators: Increased memory gives 
you more channels. I've always been some¬ 
what reluctant about using a full-blown KPC-2 
as a node when I wasn't using all the features 
it had to offer, like HF. Remote operation capa¬ 
bility will save you trips to the site for any pa¬ 
rameter changes. Also, the KPC-3's price is 
about $50 lower than the KPC-2. This makes 
leaving it on a mountaintop a little more palat¬ 
able. 

BBS operators: For many applications, this 
might be all you need. Dedicated BBS comput¬ 
ers can be put to use elsewhere. If you kept 
your station up because you needed your own 
PBBS, you might not now. Your local node can 
serve as everyone's PBBS. 

Emergency services: Search and Rescue 
organizations, like the Civil Air Patrol, often op¬ 
erate from field locations on auxiliary power. 
The less you have to transport the better. Don’t 
forget the instant high capacity BBS. 

Conclusion 

Don’t let the KPC-3’s small size fool you. On 
VHF, it will do everything the KPC-2 does. Dol¬ 
lar for dollar and feature for feature, I don’t 
think you’ll find a better TNC. I think Kantronics 
has another winner here. Q 
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Baby Loopy 

A half-wave, inductively-loaded loop. 


by Dean Frazier NH6XK 


D id you ever expcrimeni with 
a half-wave loop in the hori¬ 
zontal plane, loaded at the 1/4 
and 3/4 points? They're easy to 
make, and give you 3 to 6 dB 
gain and about 20 dB side rejec¬ 
tion by reducing the current in the 
sides. This results in greater cur¬ 
rent across the antenna along a 
line from the side opposite the 
feed point, through the feed point. 
They are ideal for beaming in a 
fixed direction, and on the higher 
frequencies they can be made so 
small that rotatability is entirely 
feasible. They mount easily on a 
rooftop. I've worked with them 
from 10 through 40 meters and 
without exception have had very 
good results, compared with my 
R5 vertical and 414-foot long- 
wire. With this background in 
mind, my purpose in this article is 
to show you how to design and 
set up your own “Baby Loopy." 

Note: The loop is physically 
smaller than it would be as a half¬ 
wave antenna because a portion c 
wave’s wire is used as loading c 
loop is physically, not elcctricalb 
See Figure 1. 



Photo A. Winding the coil on the PVC pipe form. 
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Construction 

To figure the amount of wire (feel) need- \ = 2dL' 
cd for the half-wave loop, calculate as fol- j:=3-l4ar 


Now, to achieve the gain and side rejec¬ 
tion, we need to introduce about 360 ohms 
of inductive loading by coiling the wire at 
the 1/4 and 3/4 points on the wire: 


X,^ = 2x11 where Xl= Inductive reactance (ohms), 
j:= 3-14 and I = frequency. (MHz) 

360Q = 2it(7.2)L 
L = 360/2 Jt(7.2) = 7.96 (iH 


Recall that for an air-wound coil, the fol- 
s (7.2 lowing formula shows the connection be¬ 
tween the coil diameter, “d” (in inches); the 
number of coil turns, “n;” the length of coil 
when wound, "I" (in inches); and the induc¬ 
tance, “L,” in microhenries: 


The 1/4 point (c.g.. the center of the first 
coil) will be. measured from the fecdpoini, 
69.79/4 = 17.45 feet, and the 3/4 point (the 
center of the other coil, again, as measured 
from the feedpoint in the same direction) 
will be 3/4 X 69.79 = 52.34 feet. The center 
of the second coil should come out at 17.45 
feet from the feedpoint, as measured in the 
opposite sense as the first coil was mea- 


Solving this equation for “n,” the number 
of turns, yields- ■- 


If, for example, we happen to have two- 
inch PVC pipe on hand on which to wind 


the coils, we calculate the number 
of turns required, “n," by estimat¬ 
ing an appropriate coil length, “1”: 


If, again for example, after some 
trial and error, we decide on a 
length of coil of 3-5/8 inch, we 
find about 19 turns of wire will 
give the desired inductance: 

^7.96 [18 (2)-t-40 (3.625)1 _ 


18.98 = 19 turns 
(3 5/g inch = 3.625) 

By varying “1" we change “n," 

- for a given (fixed) "L" and “d.” We 

try to juggle "1” so that “n" comes 
out as a whole number, which is 
UM convenient to wind. 

We have to check that in fact 
this many turns of wire will fit 

- physically into a length of 3-5/8 

inch. 1 find that keeping the num¬ 
ber of turns of coil down to six or 
less per inch seems to work well. 


Having passed this test, we realize that 
our coil will look like Figure 3. Now the 
question becomes, how much wire did we 
“use up" in winding the coils? The wire used 
per coil, in feel, is: 

19 turns (3.14)2 

' = 9.94 feet 

12 inches/ft. 

For 2 coils, this amounts to 19.88 feel. 

The balance of wire in the antenna is 
69.79 - 19.88 = 49.91 feel. Dividing this re¬ 
maining wire into two halves, one half for 
the “front” and the other half for the “rear" 
of the antenna, we get a picture of our loop 
as shown in Figure 4. 

Mount the loop horizontally. The maxi¬ 
mum radiation as shown above is from the 
far side of the loop back towards the feed 
point. Run the feedline away from the loop 
perpendicular to the plane of the loop for at 
least a quarter wavelength. 

Comment on winding the coils: Spot the 
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Figure 2. Dimensions of the 40m version. Figure 3. Coil winding details. 


1/4 point (and again the 3/4 point) of the 
wire loop at the center of your coil form(s) 
and wind the coils in both directions onto the 
form to ensure that, when wound, the 1/4 
point and 3/4 points on the antenna are, in 
fact, e.xactly at the center of the coils. 

Comment on installation: The usual rules 
about installation apply. I’ve put my Baby 
Loops on the non-metal lie roof of my QTH 
with barely a few inches clearance. My 12 
meter Loopy faces ZL (from Hawaii) and I 
consistently receive reports one to two “S” 
units stronger in the desired direction, com¬ 
pared to my R5 (which, by the way, is a very 
effective antenna in its own right on 10 
through 20 meters, including the WARC 
bands). The same loop gets me into the con¬ 
tinental US, so evidently there is some side 
and high angle radiation. 

Note that a half-wave loop for 40 meters 


will tune 10 and 20 meters as two- and one- 
full-wave loops respectively, with a prepon¬ 
derance of perpendicular (to the loop plane) 
radiation, and as multiples of a half-wave (in 
the plane) on 17, 15, and 12 meters. The for¬ 
mer capability is useful for “short haul” (out 
to 2,500 miles) high angle radiation, while 
the latter shines on DX (low angle, long dis¬ 
tance). 

Regarding the Baby Loopy’s size, as more 
wire is wound into the coils less is available 
for the remainder of the loop, resulting in 
a physically smaller and smaller loop. There 
will be some practicable limit to size reduc¬ 
tion as a function of radiation efficiency, 
but 1 have yet to find that limit. (We’re al¬ 
luding here to a transition from use of the 
electric vector to the magnetic vector for ra¬ 
diation). My experience with the half-wave 
loops from 10 meters through 40 meters is 


to build will work, as long as the inductive 
reactance of the coils is around 360 ohms. 
Varying the loop’s physical size will of 
course alter the radiation pattern, which can 
best be modeled via computer program. Of 
direct concern to the amateur, however, is 
the resulting feed point impedance variation 
with change in loop size. However, the usual 
impedance matching methods apply (balun, 
series section transformer, etc.). A good 
ATU is the easy way out. Personally, I use 
nothing more than an L/C “Random Wire” 
tuner feeding coax to the loop. 

So, if you have limited space, are unable 
to put up mega-arrays of antennas, and for 
whatever reason must erect low profile an¬ 
tennas, then the half-wave inductively load¬ 
ed horizontal “Baby Loopy” may just be the 
answer. You’ll realize gain, directionality, 
and some front-to-back and side rejection. 


that almost any size They’re easy to make, easy to install, and 
I which is comfortable easy to tune. They work. Q 


\ \ RADIATION ^—X- 

12.48 FEET ,. 12.48 FEET 







Photo B. A completed coil, wrapped in black vinyl electrical tape to 
hold the colls in place. 
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Photo C. The feed point of the baby loop antenna. A strip of PVC 
pipe (cut down the middle) used to mount a SO-239 female con¬ 
nector and to support the antenna wire. Note also an RF air balun 
(1:1) formed out of coils of the feedline. 






Number • 


I your Feedback card 


Noise Reduction Using 
Broadband Active Whip Antennas 

Clear reception for the VLF/LF bands. 

by D. F. Curry WD4PL1/6 


A ctive whip antennas can be used suc¬ 
cessfully in a number of applications 
where man-made noise such as light dim¬ 
mers. power line hash. TV horizontal oscil¬ 
lators and other types must be reduced or 
eliminated in the LF/VLF spectrum. 

The technique involves the use of two ac¬ 
tive whip antennas, both electrically identi¬ 
cal but physically placed in a manner that al¬ 
lows phase cancellation of the noise, while 
allowing the signal to remain undisturbed. 
Similar systems have been developed (about 
the same time as my design), as noted in an 
exemplary article by Dave Robinson. "Ac¬ 
tive Wideband Interferometer Using Active 
Whips." featured in Lowdown, August 1990. 

My particular requirement was the elimi¬ 
nation of power line hash from a nearby 
high tension line. Noise blankers are effec¬ 
tive for removing impulse noise with high 
amplitude spikes, but a poor choice when 
trying to remove "complex" noise such as 
power line hash that typically masks itself as 
the final word on your S-meter. 

This circuit not only pha.se-canceled the 
power line hash but as an extra bonus sub¬ 
stantially reduced the neighbors' TV hori¬ 
zontal oscillator harmonic, rendering anoth¬ 
er portion of the 1750 meter band usable. 
Figure 1 shows the basic block diagram of 
the two whip antennas and the phasing unit, 
along with the other equipment I u.sed. 

Keep in mind that this addition to any re¬ 
ceiving station should be part of a "receiving 
system" that incorporates other beneficial 
receiving aids such as receiving processors 
and regenerative preamplifiers. The phasing 
unit will allow accurate adjustment of phase 
and amplitude of both signals independently. 
High quality active whip components can be 
purchased from manufacturers listed at the 
end of this article, or built from .scratch us¬ 
ing the circuit shown in Figure 2. The com¬ 
pleted layout for the active antenna pream¬ 
plifier and the phase shifter is shown in Fig¬ 
ures 4 and 5. The PC boards shown in Fig¬ 
ures 4 and 5 are available from Curry Com¬ 
munications (see the Parts List for details). 
The active antenna circuit boards are housed 
in small Hammond die-cast aluminum boxes 
for weatherproofing. 

For the signal antenna, an SO-239 con- 
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ncctor is used for the physical support and 
electrical connections to the wood mast and 
the steel CB whip. The "L” bracket is a 
common CB accessory, found at Radio 
Shack or other electronic stores. 

The noise antenna can u.se either wire (for 
low profile) or aluminum rod antennas (as 
shown) for more rugged installations. Both 
work very well. If you use the rod version I 
recommend using two or three rods, approx¬ 
imately three feet long each. Flatten and drill 
the ends so they can be physically joined to 
a feed-through connection. 

Connect equal lengths of coax to each 
preamplifier, using BNC connectors. After 
final installation and an operational check, 
spray the boxes and connections with a qual¬ 
ity marine varnish. 

The actual location for active antennas 
such as these is critical; sometimes the dif¬ 
ference of only a few feet from nearby ob¬ 
jects can make or break reception. The strat¬ 
egy behind experimenting with antenna 
placement is to find the lowest noise area 
possible before you begin the phase-cancel¬ 
ing scenario. 

The lowest noise spot at my location end¬ 
ed up being in the front yard, away from the 
house and power lines. Also, a separate 
ground system should be used for active an¬ 
tennas to eliminate ground loops and extra¬ 


neous coupling of noise from power line re¬ 
lated ground systems in the shack. The cop¬ 
per pipe used as the ground rod also sup¬ 
ports the wood mast. The braid of each coax 
cable is connected to the ground rod. The 
noise is typically installed only a foot or two 
above the ground. 

Phase Shifter 

Figure 3 shows the pha.sc-.shift schematic, 
with input T1 and T2 used as isolation trans¬ 
formers to accomplish the necessary separa¬ 
tion for the "house" and antenna ground sys¬ 
tems, Switch SWl A-D is an on/off switch 
and battery' charge switch all in one. Please 
note that the switch, the batteries, and 
R17/RI8 are not mounted on the circuit 
board, but wired separately. Also note the 
polarity of B1 and B2 wired to points E and 
F on the circuit board ground. 

Points A-D arc jumpers from the circuit 
board to SWl. Switch SW2 can change the 
input phase 180 degrees if required. R1 and 
R2 are load resistors after the voltage step- 
up transformers T1 and T2, providing an 
honest to god 50 ohm match at inputs J1 and 
J2. Ula and U2a are simple broadband am¬ 
plifiers, with an amplification of 3.1 for 
buffering and overcoming some losses in the 
circuit. R7 and R8 are the volume or ampli¬ 
tude adjustment controls, which set the level 
to the phase-shifting stages, Ulb and U2b. 
The phase-shift circuit is your classic “all 
pass" variety—it varies the phase from 0 to 
almost 180 degrees by controlling the poten¬ 
tiometers Rll and R12. Rll is used as a 
coarse adjustment while R12 is for fine tun¬ 
ing. Output from U lb and U2b is matched to 
the 50 ohm receiving port at J3 through R15 
and R16 and phase shift transformer T3, an 
audio transformer that places the output sig¬ 
nals from Ul and U2 180 degrees out of 
phase. This output from T3 is connected to 
your next stage, or your receiver. 

Excellent nulls of 70 dB or better have 
been measured from 50 to 450 kHz using a 
signal generator as the common input .source 
to Jl and J2. and an oscilloscope monitoring 
the output. Separate 9-volt batteries arc used 
to power the phase shifter and active anten¬ 
nas. Using a 4PDT switch, rechargeable bat¬ 
teries can be recharged when the pha.se unit 







Figure 2. Antenna preamp. 


is olT. Note the jumpers on the circuit board. Operation 

points AA and BB. The phase unit circuit Apply power to the phase shifter and an- 
board can be made from the positive in tennas. The volume controls should be ad- 
Figure 5. Justed and reception confirmed. Adjust your 

receiver to a beacon or signal that you are 



by T3. If you are unsure whether the chan¬ 
nels are working correctly, a simple check 



familiar with, if possible. The volume set- can be done by connecting a single antenna 
ting of the SIGNAL channel should be about or signal generator to BOTH inputs to con- 
3/4 to maximum, and the NOISE channel firm actual operation of the phase unit. With 
should be approximately the same. Rotate Continued on page 62 

the FINE adjust phase-shift 
control to almost fully coun¬ 
terclockwise, and the 
COARSE phase-shift control 
adjusted while monitoring the 
noise floor. SWI may also be 
switched for the correct phase 
input. The best results occur 
when the phase and amplitude 
of the noise of each channel is 
the same, and then canceled 




Figure 3. Phase-shift control. 


Figure 4.(a). PC board foil pattern for the antenna preamp, (b). Parts placement. 
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Number 12 on your Feedback card 


Packet Radio and 
Emergency Communications 

Public safety enters the digital world. 

by Richard Ferguson KA0DXM 



Photo A. One of the portable packet stations operating 
in the mountains near Boulder. (L to R): Al Beu 
WA0LMQ. Tim Groat KR0U. Ed Cole WB0SUT and 
George Becker. Photo by David Fetter KA3HBK. 


D o you want to have a successful ham 
radio emergency group? This article 
describes how our group of hams in 
Boulder, Colorado, progressed from be¬ 
ing an ordinary emergency group to a 
statewide example of what hams could 
achieve. Before, we were on the outside 
during emergencies; now we are an inte¬ 
gral part of the countywide emergency 
plan. Packet radio can become your key 
to being accepted by public safety agen¬ 
cies. Our operational procedures and 
equipment are also explained, as they 
have been refined through three major 
forest fires. 

A Little History 

After a major flood in the mid-1970s, 
a local ham radio emergency group was 
formed. Boulder County Amateur Radio 
Emergency Services (BCARES) was active 
for a number of years but fell into dormancy 
by the mid-1980s. We were like many ham 
emergency groups: We had an army surplus 
communications van with lots of radios, but 
we were rarely called to serve. If volunteers 
are never used, they eventually lose interest. 

Two things happened to change this. First, 
BCARES convinced the county communica¬ 
tions center that packet radio might be useful. 
Second, Boulder County suffered a major 
forest fire. We obtained grants from IBM 
and the federal government for a demonstra¬ 
tion packet radio system in a suitcase, using a 
Radio Shack Model 100 portable computer, a 
battery-powered printer, a TNC (terminal 
node controller or radio modem) and an 
ICOM IC-2 2 meter radio. The system was 
somewhat crude, but it worked. 

Actually, two forest fires burned at the 
same time, stretching all local resources, in¬ 
cluding communications, to the limit. In one 
day, hams were able to set up three packet sta¬ 
tions and one portable digipeater. One station 
was established at the county communications 
center, and two stations at the fire command 
centers, near the fire lines. The county was 
very impressed with the speedy delivery of 
hard copy, the relative security of the mes¬ 
sages, and the hams’ flexibility. 

Of course there were problems with packet 
radio at these first fires, lots of problems; bat¬ 
teries went dead, systems stopped working, 
radio contact was noisy, etc. Luckily, ham in¬ 
genuity solved or worked around the difficul- 
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ties and the system was used for several days, 
with only occasional periods “off the air.” 
When the packet system was down or over¬ 
loaded, messages were handled by voice on a 
2 meter repeater. 

After the 1988 fire, and every succeeding 
emergency, we had a critique and figured out 
what we needed to improve. We held exercis¬ 
es, some of which were disasters in them¬ 
selves! As a result, we rewrote the ham radio 
emergency plan for Boulder County. In the 
1989 forest fire, which destroyed 40 homes, 
things went more smoothly and BCARES be¬ 
came accepted as a key element in emergency 
planning. Packet radio is now written into the 
county flood and fire plans: BCARES is to be 
paged automatically when a situation reaches 
the critical point. At the start of the most re¬ 
cent forest fire, the county radio dispatchers 
were visibly relieved when BCARES arrived 
because we take a lot of the traffic load away 
from the public safety radio channels. 

The Old Stage Road Forest Fire 

Perhaps the best way to explain how 
BCARES operates is to tell the story of one 
emergency from beginning to end. This is the 
story of our third major forest fire, which 
burned a dozen houses in Boulder County in 
November 1990. It started early on a Saturday 
morning. The first that BCARES knew of it 
was when a sheriff’s officer knocked on the 
door of one of our members and asked him to 
evacuate his home. This member called the 
head of BCARES, who began a callout in the 


middle of the night, anticipating the need. 
Soon after, we were paged by the county 
communications center, which requested 
packet links from the communications 
center to the fire base and the evacuation 
center. A voice net was set up on a local 2 
meter repeater. 

The Red Cross requested help at two 
additional locations. For the first time we 
had enough equipment to set up packet at 
all sites, so we decided to operate with 
one voice coordination frequency and all 
five packet stations connected to the 
same packet bulletin board. (In past 
emergencies, the hams serving the Red 
Cross had handled traffic by voice on a 
separate frequency). 

During the two days of the fire a total 
of 225 messages were sent via packet ra¬ 
dio. Forty-eight hams participated, putting 
in a total of 350 hours of volunteer time. 

One new area that BCARES is beginning to 
exploit is ham fast-scan TV. In the Old Stage 
fire, a TV transmitter was set up on top of a 
hill, giving an overall view of the fire. For the 
first time, the dispatch center could actually 
see what was going on, rather than just imag¬ 
ine it through radio traffic. They loved it! On 
the second day, the fire base requested a re¬ 
ceiver too; they were too close to the fire to 
get the big picture! 

Organizing the Hams 

A key to success is having several experi¬ 
enced people at the net control site. Our expe¬ 
rience is that one ham alone cannot do a good 
job of coordinating an operation; it is much 
better to have one ham at the mike and one in 
the background, thinking. This also means a 
smooth transfer when the ham at the mike 
needs to take a break. When most of the traffic 
is handled by packet, the voice frequency is 
relatively quiet, and the net control usually 
does not have to work too hard after things are 
running. 

In a major event with multiple sites, coordi¬ 
nating people is a big job, too big for one per¬ 
son to do well. We have certain people preas¬ 
signed to key sites and to management of per¬ 
sonnel. We use six-hour shifts, based on a sur¬ 
vey of our members’ preferences. This allows 
people to work a half day and help with the 
emergency, too. We generally assign three 
hams to each site. This provides one person 
for voice, one for packet, and one to deliver 





Figure I. Typical packet radio network 
block diagram. 


messages or provide relief. One of these three 
hams is the team leader for that site. 

SCARES has a list of 50 official members, 
plus a list of other people upon whom we can 
count. We assign the most experienced mem¬ 
bers to key sites and key jobs, then fill out the 
staffing with others. We often accept volun¬ 
teers who we do not know, but pair each with 
a ham who is experienced in our procedures. 

Most of the hams are assigned by tele¬ 
phone, but we usually monitor a 2 meter fre¬ 
quency as well. At 9 p.m. each night, a net is 
run to finalize assignments for the following 
day. The staffing frequency is different than 
the operational frequency. People asking ques¬ 
tions or sharing information are referred to the 
staffing frequency in order to keep the opera¬ 
tional frequency clear. 

Packet and Message Handling 

Do not forget these traffic handling basics: 
Every message needs a number, an addressee, 
a destination and a signature. The sender’s 
signature is perhaps the most important item. 
The sender's title and ageney should be in¬ 
cluded with the name. We have developed a 
standard message format, and packet’s error 
checking features make word count unneces¬ 
sary for local communications. 

The basic procedure at each site is simple. 
When a ham receives a written message, he 
checks it to make sure it is signed, addressed 
and legible. Then he SENDs the message to 
the appropriate site, typing it directly (via 
packet radio) into the bulletin board. When 
the message is finished, the other station re¬ 
ceives a one-line notice of mail, then READs 
the message. After receiving the message, the 
station acknowledges by voice, i.e. “Fire base, 
this is dispatch, acknowledging your message 
123.” The acknowledgement is accepted with 
a “Thank you," and the message is torn off the 
printer and delivered. We use tactical calls, 
such as “fire base,” rather than ham calls, on 
both voice and packet. This minimizes confu¬ 
sion when the ham at the fire base mike takes 
a break or goes home. 

Why Is Packet Successful? 

The most important fact is that all of the 
agencies that we serve like the hard copy mes- 
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sages. The police and fire departments have 
voice communications, but hard copy from 
point to point is something else. Packet’s au¬ 
tomatic error checking also provides protec¬ 
tion against garbled messages. In most in¬ 
stances, receiving a computer-printed message 
is much better than trying to interpret cryptic 
notations scrawled on cards. Most of the traf¬ 
fic that SCARES handles relates to logistics, 
(i.e. “Please send 50 shovels.” or “We need 35 
meals at the fire base at 5 p.m.") In addition to 
providing hard copy, we provide additional 
communications operators, as well as addi¬ 
tional frequencies. 

Packet Hardware and Software 

Our present packet system consists of four 
parts: portable packet systems, fixed packet 
systems, mountaintop digipeaters and a packet 
bulletin board. 

The portable packet systems consist of a 
Toshiba T-1000 laptop MS-DOS computer, 
two ICOM IC-228 2 meter transceivers (one 
for packet and one for voice), a TNC, a bat¬ 
tery-powered thermal printer, a 20 amp-hour 
lead-acid gel-type battery, a battery charger, 
and antennas. To keep this from being a back¬ 
breaking load, it is divided into two suitcases, 
plus beam antennas. 

The fixed packet systems are standard MS- 
DOS computers, but with a TNC and a 2 me¬ 
ter radio. These computers are available for 
general use in the dispatch center or other 
area, but can be switched rapidly to be used as 
packet stations when needed. 

The software that we use on the fixed and 
portable computers is Pak-Comm. by Kalt and 
Associates. However, we generally use the 
computers as “dumb terminals” with printers 
because most of the “smarts” are in the bul¬ 
letin board. 

We also use mountaintop digipeaters to 
provide coverage to remote areas of the coun¬ 
ty. We are now upgrading these digipeaters 
with ICOM IC-228 radios. 

The bulletin board uses a 150 watt radio at 
a hilltop site, and an MS-DOS XT-type com¬ 
puter. The TNC is an internal unit made by 
Digital Radio Systems of Clearwater, Florida. 
The PackeiCluster bulletin board software is 
available from Pavillion Software of Hudson, 
Massachusetts. The key feature of this soft¬ 
ware is that it allows many different stations 
to be interconnected through the bulletin 
board at the same time. This means that one 
does not need to connect to and disconnect 
from each station to send a message. The mes¬ 
sage flow does not stop if a station is already 
connected to someone else. The message is 
typed into the bulletin board at the operator’s 
speed, and when the message is ready the oth¬ 
er station receives a one-line notice of the 
message. The basic commands, SEND and 
READ, are simple enough to be readily 
learned even by those not “computer literate.” 
Direct connection from one station to another 
is usually simpler if only two stations are in¬ 
volved, but with multiple stations the bulletin 
board makes life a lot easier. The bulletin 
board is available for general use until an 
emergency is declared. 


SCARES does not use the PacketCluster 
software features that allow transmitting DX 
spotting bulletins or connecting to other bul¬ 
letin boards. Another bulletin board is avail¬ 
able to send messages to other parts of the 
state or across the country but we have never 
had occasion to use it in a real emergency. 

In December 1991, we tested a system of 
linked PacketQusters; this system is normally 
used for DX spotting in the Denver metro 
area. The system consists of three PacketQus¬ 
ters, each w'ith their own 2m frequency, con¬ 
nected on 440 MHz. This test was very suc¬ 
cessful; even the skeptics were impressed. We 
had 50 stations connected at the same time, 
with 15 stations throughout the area involved 
in the exercise. Messages flowed transparent¬ 
ly and rapidly from cluster to cluster; the sys¬ 
tem truly operated like one big bulletin board! 
We plan to use this system for major disasters 
involving packet traffic between counties. 

Packet Problems and Pitfalls 

Packet can be wonderful, but it can also be 
a big problem. We have spent innumerable 
hours discussing and experimenting with TNC 
parameters. After several years, we have set¬ 
tled on the parameters listed in Table 1. These 
assume a PacketCluster bulletin board, but 
seem to work well for general purposes. Per¬ 
haps the most important parameter is FRACK, 
which defines the time between retry trans¬ 
missions. People get impatient and tend to set 
FRACK very low. However, if multiple sta¬ 
tions on the same frequency do this, every¬ 
body ends up transmitting at the same time 
and nobody gets any traffic through. If you 
want a real disaster, have four or five stations 
typing on the same frequency, with FRACK 
set to about 2. The weaker stations will soon 
retry out and be disconnected. 

cfhannel overload can be a real issue, even 
with correct parameter settings. In an overload 
situation, weak stations will be disconnected 
and it will take forever for a message to get 
through. There are two ways to deal with this 
problem. First, you can use more than one fre¬ 
quency. We recently upgraded our bulletin 
board to use two frequencies, and we estimate 
that we have almost doubled our traffic han¬ 
dling capability. A lower-tech solution is hav¬ 
ing the net control tell two packet stations to 
QSY to another packet frequency. To mini¬ 
mize interference, we do not operate on the 
national packet frequency of 145.01 MHz. 

The second option is to limit or shut down 
lower-priority traffic. If you are handling dis¬ 
aster relief traffic, do not allow health-and- 
welfare inquiries to bog down the system. If 
you have an emergency message, order the 
other stations to stop typing. 

A key to maintaining control is to require 
all packet stations to simultaneously monitor a 
voice frequency. This makes coordination and 
debugging problems much easier. We use a 
voice 2 meter repeater and a packet 2 meter 
frequency, with digipeaters if necessary. There 
is some interference, but it is usually not a big 
problem. A packet monitoring station, most 
often manned by a packet radio expert from 
his home, can also be useful in spotting prob- 
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Relationship of SCARES to 
Other Groups 

The relationship of SCARES to 
the public safety organizations is 
virtually unique. Unlike a conven¬ 
tional ARES group, chartered by 
the ARRL. SCARES is chartered 
by the county communications 
center, which dispatches police, 
sheriff, fire, and other agencies. 
We are also sponsored by the Of¬ 
fice of Emergency Preparedness 
(Civil Defense). Sy being govern¬ 
ment chartered, we are more ac¬ 
countable to the organizations that 
we serve. Soulder County’s three 
ham radio clubs jointly support 
SCARES. The head of SCARES 



Photo B. Tim Groat KR0U transmits a packet message 
from the simulated fire line to the Boulder Public Safety 
building. Each packet field station coiwsists of a laptop 
computer, printer. VHP radio. TNC and a gel-cell bat¬ 
tery pack. Photo by David Fetter KA3HBK. 


is recognized by the ARRL as the 
Emergency Coordinator for Soulder County, 
and SCARES is also legally the local RACES 
organization, but these titles are not important 
in our local emergency operations. 

SCARES's first responsibility and primary 
focus is assisting the countywide communi¬ 
cations center: any other requests for assis¬ 
tance are met only if resources are available. 
We primarily provide local communica¬ 
tions via VHP packet and voice, although 
the public safety organizations know that 
we have other capabilities, such as HP, au¬ 
topatch, etc. SCARES has never used tra¬ 
ditional “long-haul” HP communications 
capability. 

Traditionally, ham groups have been associ¬ 
ated with the Red Cross or the local civil de¬ 
fense organization. Incoming health and wel¬ 
fare inquiries are a major part of what hams 
do in emergencies. These are worthwhile en¬ 
deavors, but can limit the ham role. In some 
ways, the primary accomplishment of 
SCARES is that it has expanded the role of 
hams in emergency communications. To keep 
within our focus, SCARES does not plan to 
handle health and welfare traffic: we have de¬ 
termined that this is primarily the Red Cross’s 
responsibility. 

In Soulder County, the Red Cross has a 
separate group of hams that assist them with 
communications, SCARES and the Red Cross 
hams enjoy a cooperative working relation¬ 
ship. We share resources and hold joint exer¬ 
cises. We have discussed the possible merger 
of the two groups, but the agencies that we 
serve feel that they prefer two more focused 
organizations rather than one group that tries 
to be all things to all people. 

How To Make Your Group Successful 

SCARES has been successful by maintain¬ 
ing a focus on serving our “customer,” the 
countywide communications center. A close 
relationship between the head of SCARES 
and an official of the countywide communica¬ 
tions center has also been beneficial. The 
chairman of SCARES works closely with this 
official on both personal and professional lev¬ 
els. In effect, the people of the communica¬ 
tions center depend on the head of SCARES 


to assure that the hams meet the communica¬ 
tion center’s needs. 

How can you make your emergency service 
group successful'? Sell yourself to someone 
who needs you. The first step is to sell your 
group to an agency in order to get them to “try 
the hams out” by including you in either one 
of their disaster exercises or in a real emer¬ 
gency. Choose an agency with which the hams 
have connections, or an agency that often has 
a need for supplementary communications. 

The second step is to be successful in your 
trial. The key here is not to promise more than 
you can deliver. Be realistic. Plan ahead, prac¬ 
tice. and then get the job done. Plan for equip¬ 
ment problems, and have backup equipment 
to ensure success. Focus on helping the agen¬ 
cy. rather than getting written up in the local 
newspaper or getting your name in a ham 
magazine. Participate in the annual disaster 
exercises for the organization that you serve. 

People are impressed by technology, and 
you will probably be more successful selling 
something that they don’t already have. Most 
public safety organizations already have lots 
of HTs and people with clipboards. Do a 
demonstration of packet radio and hand them 
the hard copy. Perhaps a live TV picture 
would be useful—do a small demonstration, 
and persuade them to give you a try. 

If you focus on serving one agency, and do 
what they need you to do, your group can be 
successful. Perhaps your group, like 
SCARES, will hear, “In a disaster, the dis¬ 
patch center calls the hams before they order 
food.” §3 

TABLE 1. RECOMMENDED TNC 
PARAMETER SETTINGS 

MAXFRAME1 

DWAIT16 (low power stations use DWAIT 8) 

FRACK 8 

RETRY 10 

CHECK 0 

AX25L2V2 ON 

SLOTTIME 10 (if supported) 

PPERSIST ON (it supported) 

PERSIST 63 (it supported) 

(low power .siaiions u.sc PERSIST I2S) 

The above parameieis arc for a TAPR 2 or a modem 
TNC. For an older TAPR I TNC. use DWAIT 4. or 
DWAIT 2 for low power siaiions. 
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H n Number 13 on your Feedback card 

Homing in _ 

Radio Direction Finding 


Joe Moell. PE. K0OV 
P.O. Box 2508 
Fullerton CA 92633 

Toward the Optimum 
Mobile RDF System 

In four years of writing "Homing In," 
I have discussed many different kinds 
ol equipment lor hidden transmitter 
hunts (sometimes called foxhunts or 
T-hunts). It should be clear by now 
that there Is no single setup guaran¬ 
teed to be ideal lor every radio direc¬ 
tion finding (RDF) situation 

Two meters is the most popular 
band lor mobile foxhunting, and it's 
the VHF band that needs the most 
RDF work lor sell-policing. The begin¬ 
ning 2 meter hunter must choose 
among yagis, quads. Dopplers, 
phased arrays, and lime-diflerence-ol- 
arnval (TDOA) units. Each has advan¬ 
tages and disadvantages. 

Most hunters hereabouts start out 
with a yagi or quad, rotated by hand 
on a mast extending out the vehicle 
window. They use their radio's S-me- 
ter to find the direction ol Ihe strongest 
signal, with an RF attenuator to keep 
the meter on scale when closing in. As 
they become more active. RDFers of¬ 
ten dnil a hole through the roof center 
or devise some sort ol special rooftop 
antenna rotating system. Then they 
can turn a long beam without exces¬ 
sive (and illegal) overhang beyond the 
sides ol the car. 

Beam users say their method out¬ 
performs Dopplers and TDOA sets be¬ 
cause the beam's high gain pulls In 
the signals of weak hidden stations. 
Furthermore, the beam can be orient¬ 
ed to hunt foxes that are either hori¬ 
zontally or vertically polarized. 

In urban areas where multipath is 
present, the various direct and reflect¬ 


ed signal components can be isolated 
as the antenna is rotated That's a ma¬ 
jor advantage ol the beam method 
over a Doppler or TDOA. But it's also 
a disadvantage, because interpreting 
the Indications can be tricky and time- 
consuming. 

Sometimes the S-meter reading 
constantly fluctuates as you roll along, 
due to signal flutter, multipath, and 
path blockage. That makes it a real 
chore to get an accurate beanng on 
the direct signal, while ruling oul the 
rellecled signal indications. Wouldn't it 
be great to be able to automate the 
process'* After all. this is Ihe '90s! 

A Scope, Not a Meter 

An installation that continuously ro¬ 
tates the beam and displays a polar 
plot ol signal strength versus azimuth 
would be a real boon. Like a radar 
scope, the display should have some 
persistence so that the operator can 
easily "slack up" traces to tell Ihe dit- 
lerence between momentary flutter 
and the more stable and repeatable 
direct signals. 

The idea ol radar-like display lor 
VHF RDF isn't new. The late Jim 
Davis W6DTR built just such a system 
almost 30 years ago. His readout used 
a surplus cathode ray lube (CRT) with 
a long persistence P7 phosphor Jim 
never got around to motorizing the an¬ 
tenna. He )ust turned it by hand to 
sweep the display around. Still, he be¬ 
came unbeatable in the Fullerton Ra¬ 
dio Club transmitter hunts because his 
system was far more advanced than 
any other hunter's. 

I received lots ol inquiries after 
WB6UZZ and I wrote about Ihe OTR 
scheme." Many readers were con¬ 
vinced that this would be the perfect 
"secret weapon " Some have tried to 



Pholo B. The display ol KK6CU's RDF system on a singte continuous-carrier sig¬ 
nal In Ihe clear. It looks just like a polar plot ol Ihe 6-element quad. 
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emulate it and update it. One ol the 
most successful so far is JaMi Smith 
KK6CU ol Pasadena. California. 

JaMi loves to prowl the swap 
meets, looking lor bargain radios, 
computers, and test equipment. He 
was able to locate inexpensive Tek¬ 
tronix Model 603 medical storage os¬ 
cilloscope monitors lor his RDF dis¬ 
plays. (See Photo A. He has two ol 
these setups, one at home and one in 
Ihe car.) This saved him Ihe task of 
building P7 CRT readouts, with their 
associated high voltage power sup¬ 
plies. 

What's more, the storage scope is 
more "user-friendly" than a regular 
CRT because Ihe operator can 
choose when to record traces and 
when to erase them with the press of 
a button. JaMi lets the traces build up 
for as long as he wants, then holds 
them in place while he measures them 
with Ihe protractor he mounted to the 
lace of the screen. 

The storage scope requires 120- 
volt 60 hertz power. KK6CU uses an 
inexpensive square-wave DC-to-AC 
inverter made by Tripp Lite in his mo¬ 


bile installation. The inverter also pro¬ 
vides AC power to the antenna rotat¬ 
ing motor. 

Automatic Polar Plots 

When manufacturers want to know 
exactly how well their beam antennas 
perform, they take them to an antenna 
test range. Conditions there are ideal. 
Antennas are mounted on a tower 
high and clear ol nearby objects. The 
test emitter is also in Ihe clear, and Ihe 
path to It IS unobstructed. The results 
are those nice polar plots you see in 
the ads. 

Under Ideal pain conditions with a 
single incoming signal, a CRT-type 
RDF gives a very similar display, as 
shown in Photo B. The large lobe indi¬ 
cates the direction ol incoming signal. 
In this Instance, it's 290 degrees rela¬ 
tive to the vehicle. The higher the 
beam's gain, the sharper and narrow¬ 
er this lobe will be. The smaller lobes 
at 35 and 195 degrees could be signal 
reflections from nearby terrain fea¬ 
tures, but more likely they are minor 
lobes in the antenna pattern. 

In a perfect situation like this, you 















could get a bearing just as easily by 
hand-rotating the beam and watching 
the receiver S-meter. But the high-tech 
display excels when the RDF environ¬ 
ment gets unfriendly. It's much harder 
to interpret the S-meter reading when 
there is mobile flutter on the hider's 
signal. Worse yet. imagine the S-me¬ 
ter bounce when the signal switches 
on and off every second or so. (It's le¬ 
gal on some hunts!) 

We gave JaMi's setup a workout by 
tracking a seismic beacon that sends 
keyed CW. Photo C shows two 
sweeps of the antenna. Because the 
signal is going on and off at the CW 
rate, each sweep gives two different 
apparent bearings. This illustrates the 
likelihood of error in an ordinary “spin 
it and read the S-meter" setup when 
the signal is keyed or fluctuating. 

Since JaMi's beam rotates at 40 
rpm, it takes only 30 seconds to build 
up a trace of 20 overlapping rotations 
on his storage scope (Photo D). Now 
it's easy to see that the correct bear¬ 
ing to the beacon is 145 degrees. 
When the Going Gets Tough ,.. 

The CRT display is at its best in a 
“messy" RF environment. In Photo F, 
the large repeatable lobe easily identi¬ 
fies the direct bearing to the T, while 
reflections and noise in other direc¬ 
tions show up as a jumble of non-cor- 
related traces. 

Suppose there are two hidden 
transmitters on the air. Then you'll get 
an image like Photo E, which was tak¬ 
en at the start point of a Saturday 
evening T-hunt. The hidden T lor the 
evening is at 85 degrees. The lobe at 
275 degrees is the fox for a daytime 
hunt that was still in progress on the 
same frequency. The single trace that 
goes off screen was caused by a mo¬ 
mentary transmission from one of the 
hunters on the hilltop. 

Note the fluctuation in the westerly 
signal. The hider isn't varying power. 
(That would be a no-no on this hunt.) 
The T may be near large moving ob¬ 
jects. Perhaps it's right next to a free¬ 
way. Or there might be nearby aircraft 
causing reflections and flutter. Despite 
the fluctuations, it is easy to get cor¬ 
rect bearings by “eyeball averaging’ 
the storage scope display. 

Doppler Beater? 

Users of Doppler RDF units (see 


“Homing In” tor February 1992) will 
say that their method is faster (hun¬ 
dreds of bearings each second) and it 
latches on to short transmissions with 
ease. PIN-diode-switched Doppler ar¬ 
rays have no moving parts and are 
much less conspicuous. Dopplers are 
easier to use because they have fewer 
controls to adjust. 

Those claims are true, but the 
beam/CRT configuration tops 
Dopplers in other important respects. 
Its high gain antenna makes it much 
more sensitive, so you can hunt sta¬ 
tions at much greater distances. With 
a twist of the quad's boom, KK6CU 
can track horizontally polarized foxes 
with the correct polarization, while 
Doppler users are stuck with vertical 
antennas. 

The biggest advantage of the 
scope over a Doppler is its ability to 
analyze multipath and multi-signal sit¬ 
uations. On the other hand, a Doppler 
set must give a single indication. It 
can't separate the two simultaneous 
equal-amplitude foxes of Photo E. Its 
indicator will probably not point to ei¬ 
ther one. 

The polar plot gives a moving pic¬ 
ture of the channel that clearly dis¬ 
plays both hidden T's, and the opera¬ 
tor can identify each one by ear from 
the receiver audio as the beam goes 
around. You’ll appreciate this feature 
when you are jammer hunting be¬ 
cause it becomes easy to separate the 
jammer's signal from that of the sta¬ 
tion being jammed. 

One more advantage: Multiple 
sweeps of the CRT system will get 
bearings on single-sideband signals 
and pulsed noise sources. Dopplers, 
on the other hand, require carrier-type 
signals. They can't track SSB or noise. 

Next month’s column will show you 
how KK6CU designed and built his 
motorized mobile antenna. It really 
stands out! You'll also learn how the 
antenna's azimuth is sensed and how 
JaMi solved the problem of getting the 
RF signal from the 40 rpm whirling 
quad to the 2 meter receiver. Q 

* See pages 249 to 255 of Trans¬ 
mitter Hunting—Radio Direction Find¬ 
ing Simpiitied by K0OV and WB6UZZ. 
published by Tab Books (#2701), 
available from Uncle Wayne’s Book- 
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B m Number 14 on your Feedback card 

New PRODUCTS 

Compiled by Hope Currier 


HANDiE-BASE 

The Handle-Base is a stand lor your scanner. It also allows for using your 

handle talkie or hand-held scanner, of- handle talkie as your packet Iranscehr- 

fering a steady, secure place lor oper- er without hunting to find a place for 

ating at your desk, coffee table, dining your radio. These stands will last for 

table or any other flat surface. The years and carry a five-year repair or re- 

Handie-Base is constructed of wood placement warranty, 
and metal, with rubber feet to prevent The stands are S14.95 plus $3.50 
sliding. If your hand-held radio has a shipping and handling (check or money 
belt clip, this device will provide a site order). Other models are available lor 

for using it as a portable, or you can at- hand-held scanners, tall battery hand- 

tach coax from an external antenna, helds, and small SWR/power meters, 

along with a power supply and an ex- Contact Handie-Base & More, P,0. Box 

tension speaker mike, thus creating a 2504, Broken Arrow OK 74013-2504; 

base station from your hand-held radio. (918) 357-2139.. Or circle Reader Ser- 

No more dragging cords around to get vice No. 201. 

the maximum output from your talkie or 























MICROCRAFT CORPORATION 


duced the Personal Code Explorer, a 
new shortwave radio code processor for 
IBM compatible computers. Powerlul 
software and hardwire combine in an 
exciting new product that reads Morse, 
RTTY, ASCII. SITOR/AMTOR, HP pack¬ 
et. and multi-level grayscale Fax signals 
to your computer screen. Personal Code 
Explorer untaps all of the power of your 
computer to provide more features per 
dollar than ever before. Exclusive high¬ 
lights include a real-lime on-screen os¬ 
cilloscope to observe signals, digital 
noise filters. MicrocrafI Morse code algo- 


ware installs easily on your serial COM 
port and does not need a separate pow¬ 
er supply. No need to open your comput¬ 
er case, either. Hookup to your radio 
speaker or headphone jack is easy. Per¬ 
sonal Code Explorer supports 
CGA/EGAA/GA video and requires DOS 
3.0 or above. It runs from a floppy or 
hard disk. A clear, comprehensive man¬ 
ual is included. Exploring code has nev¬ 
er been so easy—or so much fun! 

Personal Code Explorer is $129 plus 
S4 shipping and handling. For more in¬ 
formation. contact Microcraft Corpora¬ 
tion, P.O. Box 513. Thiensvitte Wt 
53092; (414) 241-8144. Or circle Reader 


PacComm Packet Radio Systems 
has introduced two new products: Bay- 
Mod-9 and PacTOR. The subrniniature 
BayMod serial port modems use Bay- 
Corn TNC emulation software to access 
your radio through a serial port of the 
PC. The modem comes in two styles: 
BayMod-9 lor 9-pln serial ports and Bay- 
Mod-25 lor 25-pin serial ports. Pac- 
Comm's VHF serial port modems are 
the simplest and easiest way lo get 
started on packet. The entire modem is 
contained in the serial cable housing. 
Simply plug the modem into the compul- 



the shortcomings of both Packet and 
AMTOR lor HF operation, providing a 
more rugged correction scheme and 
better throughput than AMTOR, making 
it a much more robust protocol than 
Packet under poor propagation condi¬ 
tions. PacTOR from PacComm Is a 
hardware/soltware system which gives a 
four-fold throughput increase over AM¬ 
TOR. while allowing the data flexibility 
packet users have become accustomed 
to. The PacTOR unit also supports AM¬ 
TOR and RTTY operation, making it ide¬ 
al for all modes of HF operation. 

BayMod modems are $65 and the 
PacTOR unit is $290. plus tax (in FL) 
and shipping for each. For more infor¬ 
mation. contact PacComm Packet Radio 
Systems. Inc., 4413 N. Hesperides St.. 
Tampa FL 33614-7618; (813) 874-2980, 


PCB and SCHEMATIC C.A.D. 


r^-- - — 7 ^-• Runs on 

PC/XT/AT/286/386 with 
. Here, CGA, EGA, VGA. 

■ i, : ' - .s:.. ~ • Design Single sided, 

li w-| "" t Double sided and 

•nRB!. SE ; Multilayer boards. 

_r • Provides Surface Mount 

’ - i ri; 11 support. 

. • Standard output includes 

... I r-:- Dot Matrix / Laser / Inkjet 

^ “ Printers, Pen Plotters, 

. ,^ .Photo-plotter and N.C. 

Drill. 

• Award Winning EASY-PC 


13,000 Installations in 70 
Countries World-wide. 

• Much easier than 
Lightbox and tapes. 

• SUPERBLY EASY TO 
LEARN AND USE. 

• Not Copy Protected. 
Options:- 1000 piece symbol library $75.00, 

Surfac e Mount library $112, Gerber Import facility $195.00 
For full info', write, fax, call or use Inquiry # ^ bbitish 

Number One Systems Ltd. 1 

REF: 73s, HARDING WAY, STIVES, HUNTINGDON, 

CAMBS., ENGLAND, PE17 4WR. 

Telephone: Fax: 

USA: 011-44-480-61778. USA:011-44-480-494042 AMEX,VISA, 
Intnl:- -f 44-480-61778 Intnl:- -1-44-480-494042 MasterCard 
UK:-0480 61778 UK :-0480 494042 Welcome 


AMATEUR TELEVISION 




fuse. Each of its eight outlets utilize 
heavy-duty five-way binding posts with 
standard spacing for dual banana jacks. 
Outlets are also RF bypassed. It can be 
installed on the rear of your desk and be 
used to eliminate "haywires." 

The MFJ-1116 is priced at $44.95. 
For more Information, contact MFJ En¬ 
terprises, Inc., P.O. Box 494, Mississippi 
State MS 39762; (601) 323-5869, (800) 
647-1800. Fax: (601) 323-6551. Or cir- 


_ only $89 

SEE THE SPACE SHUTTLE VIDEO 

Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Satcom F2-R transponder 13. Others may be retrans¬ 
mitting weather radar during significant storms. If it is 
being done in your area on 70 CM - check page 413 in 
the 91-92 ARRl Repeater Directory or call us, ATV re¬ 
peaters are springing up all over - all you need is one of 
the TVC-4G ATV 420-450 MHz downconveters, add any 
TV set to ch 2, 3 or 4 and a 70 CM antenna. We also 
have downconverters and antennas for the 900 and 
1200 MHz amateur bands. In fact we are your one stop 
for all your ATV needs and info. Hams, call for our 
complete ATV catalog - antennas, transceivers, amplifi- 
ers. We ship most items within 24 hours after you cal l. 

(818) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD 
P.C. ELECTRONICS Tom (WeORG) I 

2522-WG Paxson Ln Arcadia CA 91007 Maryann (W86YSS) 
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Hamsats 


Number 15 on your 


Amateur Radio Via Satellites 



Photo A. Andy WA5ZIB completing a conlaci via AMSAT-OSCAR-21 using a du¬ 
al-band Alinco HT. (Photo by NSEM.) 


Andy MacAllister WA5ZIB 
14714 Knightsway Drive 
Houston TX 77083 

OSCAR-21 

AMSAT-OSCAR-21 was launched 
by the USSR on January 29,1991. II is 
also known as RS-14, RADIO-MI and 
RUDAK-2. Groups In Molodechno, 
Moscow, Minsk and Munich were in¬ 
volved with its design and construction. 
The results of their efforts went to 
space as a part of the Soviet geological 
research satellite called GEOS. 

Descriptions of the amateur radio 
components and complete trequency 
charts appeared In the May 1991 
Hamsats" column. The Soviet equip¬ 
ment- included Mode B (70 cm uplink 
and 2 meter downlink) analog 
transponders and system-wide teleme¬ 
try. The devices have worked very well 
after some Initial difficulties with one of 
the onboard receivers. 

The German portion of the package 
has yet to be fully exercised, but some 
of the experiments have provided sur¬ 
prising results. Not only has the satel¬ 
lite been heard speaking plain English 
text, but It has also been configured to 
act like a crossband FM repeater. Cur¬ 
rent undertakings include high-speed 
data transmission and a form of voice 
mail. 

Known as RUDAK-2. for Regenera¬ 
tive Umsetzer fur Digitale Amateuriunk 
Kommunikation, or Regenerative 
Transponder lor Digital Amateur Radio 
Communications, Version 2, the Ger¬ 
man apparatus has several possible 
configurations beyond those of earlier 
ventures. RUDAK-1 went to space with 
AMSAT-OSCAR-13. Due to a mixture 
of problems, it has not worked. It was 
10 be a purely digital communications 
transponder and was quite simple com¬ 
pared to RUDAK-2. 

FU Repeater in the Sky 

In addition to the digital functions of 
RUDAK-2 shown in Table 1, the sys¬ 
tem can appear to operate in an analog 
fashion through the use of DSP (digital 
signal processing). Using the high¬ 
speed RTX-2000 RISC (Reduced In¬ 
struction Set Computer) processor in 
RUDAK-2 to produce speech from up¬ 
loaded files or analog input from one of 
the uplink frequencies, the unit can 
send voice via an FM modulator. The 
uplink frequency is 435.016 MHz to a 
downlink of 145.983 MHz. It can ap¬ 
pear to act just like a standard FM re¬ 
peater. but it's all in the software. 

Many stations discovered that it was 
a lot of fun to participate in 10-to-20- 
minute group conversations with partic¬ 
ipants thousands of miles apart using 
FM for both the uplink and downlink. 
During early tests, live minutes of each 
10-minute period were set aside lor the 
FM repealer mode. The other live were 


used for telemetry at 400 bps PSK. 
Later schedules only included one 
minute of telemetry lor every nine of 
FM operation. 

Doppler shift caused by the fast 
passage overhead was not a serious 
problem, due to the use of FM. The 
RUDAK receiver appears to be quite 
wide. Sensitivity of the system is not as 
good as the equipment on the Russian 
space station Mir, but most earth sta¬ 
tions with 50 to 100 watts ERP (Effec¬ 
tive Radiated Power) have been heard. 
Efforts to make contacts with less ERP 
on the uplink frequency are possible 
but very difficult. 

Satellite Contacts on an HT 

Using only a handle talkie, many 
stations have made contacts with one 
of the space shuttle missions carrying 
SAREX. HTs have worked with Mir on 
even more occasions. The amateur ra¬ 
dio satellites typically use modes like 
CW and SSB and different bands lor 
uplink and downlink. Some HTs, like 
the Santee LS-202A. can receive SSB, 
and many can transmit clean CW by 
keying the microphone line, but there 
are currently no multimode, dual-band 
handhelds. 

When FM was activated lor both up¬ 
link and downlink on A-0-21. many sta¬ 
tions got on the air with anything avail¬ 
able that could hear FM on 2 meters 
and provide FM output on 70 cm. The 
145.983 MHz downlink is quite clear 
when heard on 145.985 MHz by a re¬ 
ceiver with 5 kHz tuning increments. 
For the 435.016 MHz uplink, transmit¬ 
ters set to 435.015 MHz did well when 
used with directional antennas or pow¬ 
er levels over 50 watts. Dual-band HTs 
using normal "duck" antennas and 
power levels below 5 watts can usually 
hear the 2 meter downlink very well, 
but have little chance ot getting into the 
transponder without some help. 

While In Austin. Texas, tor a recent 
hamfest, AMSAT Vice President ot Op¬ 
erations Keith Pugh W5IU was explain¬ 
ing satellite tracking to observers at the 
AMSAT booth. He was using A-0-21 
as his sample satellite since many 
could copy the signals on their HTs 
simply by stepping out to the parking 
lot and listening. The example pass 
this time went directly overhead. It was 
a good candidate for experimentation. 

On previous occasions I had made 
contacts through A-0-21 using relative¬ 
ly simple systems, but all had been 
with home antennas, portable beams 
or with amplifiers and large mobile 
whips. Those aids were not available 
on this trip to Austin, but the pass was 
a really fantastic opportunity to try for a 
contact. The high elevation (overhead) 
meant the distance to the hamsat 
would be less than a thousand miles at 
closest approach. 

It worked. About halfway through 


the pass, KB8KVY in Cleveland, Ohio, 
was checking for weak signals and oth¬ 
er hams who might want to join in the 
round-table discussion passing by in 
space. After several attempts using an 
Alinco DJ-580T. I could hear my own 
voice through the earphones. I had 
them on to avoid feedback and was al¬ 
so using an external microphone to al¬ 
low quick repositioning of the HT for 
best received and transmitted signal 
while talking. An unsuspecting VW bug 
was used as a reflector to enhance the 
signal levels. Several transmissions 
from my HT satellite station could be 
heard quite clearly, with some white 
noise, through RUDAK-2. QSO infor¬ 
mation was exchanged with KB8KVY 
and congratulations were passed 
around at the Austin end of the contact. 

There were several keys to the suc¬ 
cess of the contact. The satellite was at 
its closest point to my location. The an¬ 
tenna was a long dual-band type. I was 
using the Diamond RH77B (15 inches 
long). Power output was 5 watts on 70 
cm. Received signal levels measured 
several S-units on the 2 meter side. A 
car was used as a reflector to enhance 
both uplink and downlink. Earphones 
and an external mike were incorporat¬ 
ed. A little luck and a patient KB8KVY 
helped dramatically. 

HT Modifications 

Most dual-band HTs sold in the U.S. 
do not transmit below 440 MHz without 
modification. The Alinco is no excep¬ 
tion. The manual that comes with the 
radio describes a modification to allow 
reception of aircraft AM signals down to 
108 MHz. This requires cutting a red 
wire located just inside the metal base¬ 
plate at the bottom of the radio. The 
modification does not mention the blue 
jumper in the same area. To allow the 
radio to transmit outside the 440-450 
MHz range, this blue wire musi be re¬ 
moved or cut in a fashion identical to 
the instructions referring to the red 
wire. Both wires are easily Identified 
since they form large loops just asking 
lor the application of wire cutters. 


Alter the target wire or wires have 
been detached, the unit must be re¬ 
assembled and reset. To achieve this 
and enable the desired features, the 
•function" button must be pressed while 
turning the transceiver on. The LCD 
display will momentarily display all 
available digits and modes, and when 
the function button is released they re¬ 
vert to a normal display with 145.00 on 
the VHF side and 445.00 on UHF. The 
radio Is now ready for A-0-21 opera¬ 
tion. 

Most stations that have used the 
DJ-580T for satellite work employ their 
home-station beam antennas or ampli¬ 
fiers for the 70 cm uplink. Although it is 
possible to make contacts on the sys¬ 
tem described above using only a long 
“duck," it is not easy and it will not yield 
many contacts. However, it proved a 
point: It can be done. 

In a lew years cellular phone opera- 
lion will be available via low-earth-orbit 
satellites like Motorola's proposed Iridi¬ 
um constellation. Their system is de¬ 
signed to use 77 satellites. The "cells' 
(satellites) will orbit the earth keeping 
at least one over every location in the 
world. Until then amateurs can lead the 
way with inexpensive radios and inno¬ 
vative hamsats like A-0-21. 

The AMSAT Annual Meeting and 
Space Symposium 

AMSAT North America is getting 
ready lor its Annual Meeting and 
Space Symposium. This year's event 
will be held at the international head¬ 
quarters of Intelsat In Washington, 
D.C., over the weekend of October 9th 
through 11th. 

Activities will begin Friday afternoon 
with registration, tutorials and a special 
AMSAT/ARRL education workshop. A 
full schedule of presentations ranging 
from talks for beginners to highly tech¬ 
nical items dealing with the Phase 3D 
project will continue through Saturday. 

The Saturday evening banquet will 
be followed by award presentations 
and a questlon-and-answer session 
Continued on page 54 
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Rttyloop 



The MFJ-1271 TNC. 


tocol, we have covered this topic at 
length in past issues of "RTTy Loop." 


Marc I. Leavey, M.D.. WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

Entry Level Question 

Digital modes may be all on and 
off. but the levels of understanding are 
clearly all in variegated shades of 
gray I received an inquiry via Com¬ 
puServe from Kevin Cornwell N6ABW 
dealing wilh packet. He relates being 
at a friend's house and seeing packet 
demonstrated lor the first time. He'd 
like to tinker and get onto the mode. 
He has an Atari XL/XE computer, and 
the know-how to use the stuff, but no 
idea what the packet protocols are. 
Kevin wonders if he needs to write his 
own software, and make up interfaces, 
so he feels he needs to know it all. 

Well, Kevin, you may be trying to 
reinvent the wheel. The packet proto¬ 
col is composed of discrete “packets" 
of data, each packet containing a 
header with addressing information, 
data itself, and error-checking informa- 


Amateur Radio Teletype 

tion in a precise scheme. 

Putting the software together to 
handle the data exchange and hand¬ 
shaking is no mean feat, and many 
programmers have worked long hours 
to produce tight code that satisfies to¬ 
day's demanding amateur. Take my 
advice, don't even try. at least not 

Use the Atari as a terminal, njnning 
just about any communications proto¬ 
col you have lor telephone communi¬ 
cations to talk to a dedicated packet or 
multimode controller. For all intents 
and purposes, the AEA. Kantronics or 
MFJ units are all comparable; choose 
by personal preference, features, and 
bells and whistles. Later, after you've 
been on the air for awhile, you might 
try your hand at writing some dedicat¬ 
ed software. Who knows, you might 
even turn up someone else who has 
already started such a project. But lor 
now, if you want my advice, keep it 
simplel 

As to the details of the packet pro¬ 


If you would like to see this Informa¬ 
tion again, or for the first time for new¬ 
comers, or would like more on this 
topic, please drop me a line via any of 
the channels described below, and I 
will be happy to comply. 

New Commodore TNC 

For Commodore 64/128 users, MFJ 
has come out with an inexpensive 
packet solution, the MFJ-1271 TNC. 
This low-cost, one-board unit plugs in¬ 
to the Commodore's rear cassette 
port. Working both VHF packet at 


use them wilh the PC family of com- 

Archie is looking lor some software 
to use these units wilh PCs. Has any¬ 
one out there in RTTY land worked 
such a transformation? It would seem 
straightforward enough, presuming in¬ 
terfacing and protocols can be worked 
out. Let me know, and I'll pass the in¬ 
formation on to both Archie and the in¬ 
terested readers of "RTTY Loop"! 

Software Available 

Speaking of low-cost software, the 
“RTTY Loop" software disk remains 
available. Containing a collection of 


ndlTloalo Continued frompage 
wilh the new AMSAT Board of Direc¬ 
tors. Other activities are being planned 
lor Sunday. 

Registration forms are available 
from AMSAT headquarters. Call (301) 
589-6062 or write to AMSAT, 850 Sligo 


Direc- 20910. Talk-in frequencies in Washing- 
lanned ton include 146.955/355 MHz and 
224.94/223.34 MHz. This is a line op- 
lilable portunity to spend time with the family 
(301) in the nation's capital investigating our 
3 Sligo past while looking into the future of the 


Ave., Suite 600, Silver Spring MD amateur satellite program. 

Regenerative Transponder RUDAK-2 

Uplink RX-1 RX-2 RX-3a RX-3b RX-4 Unit 

Frequency 435.016 435.155 435.193 435.193 435.041 MHz 

Speed 1200 2400 4800 9600 DSP bps 

Modulation FSK BPSK RSM RSM any 

Coding NRZIC Bi-O-S NRZIC NRZl l-rQ 

Bl-O-M Bl-O-M NRZ-S-rscrambler 

Downlink; 145.983 MHz with 3 watts typical (10W optional) 

Mode 1: 1200 bps, BPSK. NRZl (NRZ-S) (like FO-20) 

Mode 2: 400 bps, BPSK. Bi-O-S (like OSCAR-13 beacon) 

Mode 3: 2400 bps, BPSK, Bi-O-S (planned for OSCAR-13) 

Mode 4; 4800 bps, RSM, NRZIC (Bi-O-M) 

Mode 5: 9600 bps, RSM, NRZl (NRZ-S) -f Scrambler 

Mode 6; CW keying (only for special events) 

Mode 7: FSK (FI or F2B), i.e. RTTY, SSTV, FAX, etc. 

Mode 8: FM modulated by D/A signals from DSP (speech) 

Table 1. Configuration of RUDAK-2 on A-O-21. 


1200 baud and HF packet at 300 
baud, all you will need to get on the air 
is the computer, a transceiver, and the 
MFJ-1271. 

A high performance modem/TNC 
with integral DCD circuitry and an ad¬ 
justable threshold control allows the 
unit to reduce the noise susceptibility 
which so often troubles communica¬ 
tion on the HF bands. Remote packet 
operation, message forwarding and 
Net/ROM emulation are also features 
of this inexpensive unit. The driving 
software is the Digicom/64 program, 
available from many sources, or Irom 
MFJ separately as their MFJ-1293. 

Oh, the pricel This little wonder is 
available from MFJ for “only" $49.95. 
They want $5 more lor the software, 
and that’s got to be a good deal. too. 
Contact any MFJ dealer, or MFJ En¬ 
terprises, Inc,, P.O. Box 494, Missis¬ 
sippi State MS 39762, toll-free order 
line 1-800-647-1800. Do I have to re¬ 
mind you to tell them you read about it 
here, in 73 Magazine's “RTTY Loop"? 


MacLellan VE1CEL of Antigonish, N 
va Scotia, with a different twist on 
problem. Archie relates that he no 


programs lor the IBM PC compatible 
family of computers, this disk is updat¬ 
ed whenever I find something new to 
put on it. All you need to do to receive 
the Information is send me a blank 
disk, either 5.25* or 3.5", a self-ad¬ 
dressed stamped disk mailer, and $2 
in US funds, all mailed to the address 
at the top of this column, and I'll turn 
the disk around and mail it back to 
you. Now, there is enough material to 
just about fill a 1.44 Mb high density 
floppy. So. if you send me a 360 kb 
floppy, you will get less “stuff" than 
sending me a high density floppy. I 


ent programs. But I've got mor 
meg of software to send, so tl 
media space you provide, tf 
material you get. 


I have enjoyed the torrent of your 
comments received through Com 
puServe, America Online, and Delphi 
Many of your requests and obsenra 
tions will be finding their way into fu 
ture columns. Please keep them com 
















Number 17 on your Feedback card 

Above & BEYOND 


a L Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119 

10 GHz WBFM Transceivers 
Q&A 

I have received numerous questions 
concerning the 10 GHz Soilan Gunn os- 
clilators and other simiiar types of units. 
The questions aii focus on different os- 
ciilator cavities and the adjustments re¬ 
quired to put them in operation in the 
amateur portion of the band near 10.250 
GHz. These commerciai units as stock 
operate on 10.525 GHz and must be 
lowered in frequency to make them us¬ 
able in amateur service. This informa¬ 
tion was published several years ago. 
but it needs repeating again due to con¬ 
tinued interest and new units appearing 
on the surplus market. 

The first question comes from Dick 
KM6PA, “Do you have reprints of the '10 
GHz Fun’ article, April 1990? I recently 
purchased two Solfan intrusion de¬ 
vices." Dick states that he was fortunate 
enough to get the entire unit, and when 
it is powered up the red LED indicator 
on the unit comes on. Passing his hand 
in front of the waveguide horn antenna 
causes the LED to come on and then go 
off again after a short interval. What is 
the application? 

Well first yes Dick, I have reprints of 
"10 GHz Fun" and include them with the 
system PC board kit/30 MHz IF amplifier 
for Gunn transceivers that I make avail¬ 
able. Also, check with 73 for articles in 
back issues on this, and other articles 
you may have missed. Cost is only 
$3.95 per back issue. If available. Article 
reprints are $3.00. 

Secondly, concerning your question 
on the alarm units and its LED opera¬ 
tion, the Solfan-type alarm units were 
originally intended for motion detectors 
for the alarm industry. Motion was de¬ 
tected and transformed into an audio 
tone to activate the alarm unit circuitry: 
LED dark, no alarm: LED on, alarm/mo- 

The return audio tone that is received 
is interpreted by the alarm unit as some¬ 
thing in its path of radiation and acti¬ 
vates a relay in the unit for an alarm 
condition. Part of the reason these units 
were junked is false alarms which can 
be caused by “large bugs, moths, etc." 
flying into the microwave beam, or peo¬ 
ple walking outside a building near an 
interior microwave unit. The units could 
"see" through some walls. False alarms 
in the alarm industry have led to more 
reliable units, hence the dumping on the 
surplus market of these microwave bur¬ 
glar alarms and motion sensors. They 
are being replaced by infrared systems, 
or combination systems. 

Another interesting relationship ex¬ 
ists between microwave units and radar 
speed detectors (they are quite similar). 
If you take a transmitter and point it to¬ 
wards some distant traffic (automobiles) 


VHF and Above Operation 

and connect your phono amplifier to the 
detector, you will be able to listen in to 
the "radar" function. What happens is 
that the receive tone is shifted in fre¬ 
quency due to the motion of the target, 
and is representative of Ihe object's 
speed. The return transmitter frequency 
is shifted approximately 130 hertz for 
each mile per hour of the object speed. 
For example, at 10 MPH, the return 
tone would be about 1,300 hertz, or cy¬ 
cles if you prefer. Coupling the transmit¬ 
ter receiver to your phone amp is one 
application to demonstrate a simple 
"radar" application of microwave. See 
Figure 1 for the Doppler radar setup. 

Ed Reidell, N. Versailles. Pennsylva¬ 
nia. questions an old 73 Magazine. Oc¬ 
tober 1986. article titled "Microwave 
Building Blocks lor the IF Amplilier." The 
article covered a TDA-7000 single-chip 
receiver that could be used in conjunc¬ 
tion with a WBFM microwave transceiv¬ 
er. Ed questions the use of this same IF 
system In construction of an FM receiv¬ 
er for higher frequencies like 2 meters 
and above. Could it be equipped with 
suitable converters using the TDA-7000 
chip receiver, as in an IF amplifier? 

Yes, Ed, Ihe chip will work in this ap¬ 
plication. The TDA-7000 chip can work 
to about 120 MHz without converters. It 
was originally intended to be a commer¬ 
cial band FM receiver. 88 to 108 MHz. 
To extend operation to a higher frequen¬ 
cy I suggest the NE-604 and NE-602 
converters from National Semiconduc¬ 
tor. Their use in front of the TDA-7000 
would extend operation into the UHF re¬ 
gion. Other alternatives would be Ihe 
transistor converters found in almost 
any issue of Ihe ARRL Handbook. 
VHF/UHF Chapters. 

Ed's and Dick's questions are typical 
questions I receive concerning mi¬ 
crowave and Ihe IF system using the 
TDA-7000 30 MHz IF amp. and Solfan- 
type systems in general. Let me expand 
on some of these questions and other 
points of interest covering the whole 
system package that can make opera¬ 
tion on 10 GHz quite inexpensive. 

Solfan Units 

The typical Solfan-type units should 
not be expensive. The surplus units typ¬ 
ically cost about $25. A new Gunn diode 
transceiver (similar to Ihe Solfan) Is 
available from EMCOMM Industries, 
and the cost is just under $50 (that's 

These cavities differ in construction 
from the Solfan-type by being quite a bit 
smaller. See Figure 2 lor cavity details. 
The cavity incorporates a detector diode 
positioned off-center in the waveguide 
(WG-16). The Gunn diode is on center, 
located just behind the detector, in front 
of the detector is a small piece of lemte 
that appears to act as a circulator. This 
device wiii have to be tested, but it looks 
quite good. Ed Emich N2NPR of EM¬ 


COMM Industries will stock these units 
provided there is sufficient interest in 
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Figure 1. Simple Gunn Doppler “radar" motion detector. Audio tone equals 
approximately 130 Hz per MPH. 
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Figure 2. Drawing ot the EMCOMM Industries cavity (see text). 


them: cost per unit is $50. Contact Ed 
Emich at EMCOMM Industries, 10 
Howard St., Bulfaio NY 14206; phone: 
(716) 852-3711. Cavities such as these 
are quite simple but popular, due to their 
low cost, in WBFM applications for 10 
GHz operation. 

The top-ol-the-line unit that is avail¬ 
able lor WBFM on 10 GHz is the Gun- 
nplexer"“, This unit is manufactured by 
Microwave Associates and costs about 
SI 50 each for their varactor-controlled 
Gunn oscillator/detector assembly. This 
cavity design incorporates varactor fre¬ 
quency control, which operates quite 
well, giving some 90 MHz frequency 
variation. Voltage is varied on the varac¬ 
tor lor frequency tuning and keeping the 
Gunn voltage fixed, making lor high sta¬ 
bility. 

By comparison, the Solfan-type units 
are simple and inexpensive; conversion 
to amateur frequencies is just an adjust¬ 
ment away. Coarse frequency on all 
units is set similarly by a mechanical ad¬ 
justment screw. On the Solfan unit, this 
is Ihe only mechanical adjustment pos¬ 
sible. Further Solfan frequency adjust¬ 
ment is made by varying the Gunn 
diode voltage between 7.5 and 10 volts 
lor a corresponding frequency change 
of about 5 MHz. (Rne frequency is set 
at 9.5 volts, with the coarse adjustment 
mechanical screw used to set Ihe fre¬ 


quency desired.) 

The Soilan detector is connected to 
an IF amplilier lor receive and the Gunn 
diode (transmitter) is modulated by a 
simple voltage regulator type modulator. 
That's all that's needed to construct a 
10 GHz WBFM transceiver. The IF sys¬ 
tem can be any IF strip that is conve¬ 
nient, such as an old FM radio convert¬ 
ed to a lower frequency or used as is. I 
prefer to use 30 MHz in the system I de¬ 
veloped, using the application notes 
from Signetics on their single chip FM 
receiver. The result was the receiver 
system described in "FM Fun” and the 
earlier “Microwave Building Blocks” arti¬ 
cle. 

in those articles, the system IF board 
was developed to support either the Mi¬ 
crowave Associates Gunnplexer™ or a 
simpler surplus motion detector like the 
Soilan, The PC board IF amplilier has 5 
microvolts sensitivity at 30 MHz, and 
when used with a preamplifier, puts the 
total IF sensitivity near 0.2 microvolts. 
The system board also contains the 
power supply modulator circuitry lor the 
Gunn diode. This type of modulation 
can be changed when using the Gun¬ 
nplexer units by switching the modula¬ 
tion to the varactor instead of the Gunn 
diode, as used in Solfan-type systems. 

For those considering using these 
alarm-type microwave units in amateur 




applications, they can be made to work 
well with little effort. The main item used 
from the motion detector is the metal 
microwave cavity. Everything else can 
be discarded. Couple with the basic mi¬ 
crowave head, which can be obtained 
as surplus, or use a new unit offered 
from EMCOMM. All you need to finish a 
system is to add a simple 30 MHz IF 
system. This unit incorporates not only 
the receiver but the power supply modu¬ 
lator to complete the 10 GHz transceiv¬ 
er system for WBFM. For amateur use, 
scrounging is paramount, and getting a 
simple rig operating on microwave for 
little cost can be very attractive. 

Getting back to the Solfan cavity, 
some of the questions that have come 
in from time to time are mainly con¬ 
cerned with the pinouts and screw ad¬ 
justments that are part of the basic cavi¬ 
ty. Larry K1LPS made a drawing cover¬ 
ing this very subject, I have included it 
as Figure 3. There are single cavities 
with only a Gunn diode. The dual cavity 
is identical with the single cavity in all 
respects; it just omits the detector diode 
portion of the cavity. 

Single cavity systems can work as 
transceivers but are not as sensitive 
as the dual unit with the detector diode. 
In the single unit a self-detect type of 
operation is going on using the Gunn 
diode for both transmit and receive. It 
works but lacks sensitivity. Units that 
have a separate detector diode are 
more sensitive. The RF output of either 
unit is normally coupled into a small 
horn antenna. 

Another question that arises con¬ 
cerns defective Gunn devices. To this 
end I have supplied some replacements 
that are suitable for the Solfan cavity. 
These are not suitable for use in the Mi¬ 
crowave Associates cavity due to the 
case style of their device. The diodes 
that I obtained have a 3/48 thread 
mount on the heat sink side of the diode 
and are about 0.2 inches long. The usu¬ 
al method to mount them is to drill a 
hole in the end of a brass 10/32 bolt and 
tap for 3/48 to thread the Gunn device 
into. If your cavity will take this type ar¬ 
rangement then it will work. See Figure 
4 for case styles. 

The main purpose of these notes is 
to provide guidelines on how to use the 
Solfan motion detector or other similar 
units as a Gunn transceiver for 10 GHz. 
The basic Solfan unit has a horn anten¬ 
na that has a gain of 10 to 11 dB gain 
and a beam width of 50 to 60 degrees. 
Removal of the metal cavity with the as¬ 
sociated components attached to it from 
the alarm unit is all that is needed. See 
Figure 3 for Solfan cavity details (it pro¬ 
vides you with all the information on 
what each adjustment screw is for). 

The frequency of these units as they 
come from the factory is set to 10.525 
GHz. Frequency setting to the proper or 
usual amateur frequency is the toughest 
part of conversion due to a lack of fre¬ 
quency setting equipment in most ham 
shacks. This equipment is quite expen¬ 
sive and can be damaged by high levels 
if not used properly. That’s why most 
hams who have them don't loan them. 
Possible ways to set frequency are to 
compare it to another working unit or to 



lug and the other insulated. See text. Note 2: All adjustment and mounting 
screws use a liquid tockwasher compound. Use moderate heat and/or suitable 
solvents to clean these. Use caution when removing so as not to break off these 
screws, b) Recommended Gunn protect network (see text). 



All dimensions are in fractional inches. 


get a microwave wavemeter from sur¬ 
plus tor frequency setting applications. It 
you have one and are unsure ot its cali¬ 
bration. I will “tor the cost ot postage” 
re-calibrate surplus wave meters sent to 
me. The normal trequencies we usually 
calibrate include 10.230, 10.250, and 
10.280 GHz, the standard WBFM 10 
GHz frequencies. 

Note that the spacing ot frequency is 
exactly 30 MHz, the system IF frequen¬ 
cy. These units operate tull duplex and 
both ends ot a communication path 
have their respective transceivers set to 
a frequency 30 MHz apart trom each 
other to communicate. The transceivers 
use their transmit frequency as the local 
oscillator tor receive injection. This pro¬ 
duces the IF trequency difference ot 30 
MHz in this case. A 30 MHz difference 
for an IF is not sacred, as any standard 
agreed-upon trequency can be used. 
The trick here is that both stations must 
be offset by the same frequency to com¬ 
municate full duplex. Well, that’s it tor 
WBFM Gunn units tor this month. Hope 
this note helps expand intormation on 
your system. 

Mailbox 

Bill Notine K6HH writes that he en¬ 
joys the column and uses it to keep up 
with progress in microwaves and the 
other amateur applications presented 
here. He worked in microwave develop¬ 
ment during WWII and later (or 
Raytheon Electronics before opening 
his own business. Bill states that he has 
a lot of interest in microwave technology 
and tries to keep up with new develop¬ 
ments. Bill’s been working on digital 
modulation and has published part ot 
his work in the June and July 1988 is¬ 
sues of 73. One question that Bill asked 
me which I was unable to answer con¬ 
cerns "BASS,” or Bulk Avalanche Semi¬ 
conductor Switch, Well, Bill, that’s a new 
one on me, I can only speculate on 
what the application is. I suppose by the 
name and nature of GaAs (Gallium Ar¬ 
senide) or some other semiconductor in 
an avalanche slate means that we have 
a very low loss high current switch 
which is much better than any transistor 
or FET currently available. 

I might be way off base, but would 
conclude that it might be a device that 
would replace high power VMOS FET 
switches. These devices can switch 
very high currents and high voltages in 
speeds in the nanosecond range. One 
V-MOS device that I am familiar with is 
the IRFP-140, which can switch 100 
volts at some 140 watts dissipation. The 
trick with these types ot devices is that 
the drain-lo-source resistance of the de¬ 
vice in the “ON” state is in the order ot 
an ohm or less! That means lots ot cur¬ 
rent and little device junction heat to dis¬ 
sipate, hence high efficiency. In the 
"OFF state the drain source resistance 
is in the megohms, really off. Does any¬ 
one know for sure what a BASS is, be¬ 
sides a tish? Am I on track or way off 
base? Let me know. Bill’s Hotine ad¬ 
dress is 633 Ramona Ave. #23, Los Os- 
os CA 93402. 

Joe Johnson WB8RDY, 2312 Cun- 
ninghan Dr., Opelika, Alabama 36801, 
needs information on several TWTs he 


recently picked up. Joe is in need of in¬ 
formation and schematic diagrams for 
the devices. What Joe picked up were 
Alfred Electronics Model 5302, and a 
TWT tube trom GE-type GL-7393. The 
second unit was mounted in an Alfred 
Model 503. Sorry Joe, I tapped out in 
my intormation stock pile. Most of the 
Alfred information that I have lists TWT 


amplifiers and sweep plug-in units with 
model numbers in the 560 range and 
sweep plugs in the 650 range. Anyone 
have anything in their shack to help Joe 
out? 

Ellis W4ILY, who has obviously kept 
back issues of 73 Magazine, asks, “Is 
the PC board and parts still available for 
Continued on page 60 
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H 18 on your Feedback card 


Great Ideas From Our Readers 


Have a quick 'n' easy aicuit idea? Share it and gel a one-year subscnption or extension li 
73 Clearty mark all enines as submissions for "Circuits" to distinguish tl 
Send your eniries to Circuits. 73 Magazine. Route 202 North. Peterborough NH 03458. 


AC Line Voltage Monitor 

My shack Is in an old house in a very 
old neighborhood. Instead of the AC 
service being 220-VAC split phase, only 
110 VAC is brought into the house from 
the pole transformer. While mine is a 
"worst case" example, your line voltage 
will vary from its nominal 117 VAC, 
sometimes a lot. This is especially true 
during "brownouts" when everyone is ei¬ 
ther cooking with electric ranges, or us¬ 
ing electric heat or air conditioners. It is 
also true when you are using a lot of 
power in your home, including that you 
use in your shack. It is advantageous to 
be able to monitor the line voltage, but 
most commercial voltage monitors, even 
those occasionally Illustrated In ham 
magazines, represent an outlay of many 
precious dollars. Most hams are unwill¬ 
ing or unable to spend such a 
sum merely to keep track of their line 
voltage. 

The simple AC line voltage monitor 
described in this article can be put to¬ 
gether from just about any junk box, 
without spending a cent. Even if all new 


junk box. You can easily change the 
range of voltage displayed merely by 
changing the value of, or eliminating, 
the capacitor. 

I chose to spread a 40-volt range 
over my meter simply because the me¬ 
ter Is a plate meter from an old Gonsett 
amplifier with a scale of 800 mA. but the 
basic movement is 500 u A. The 0.01 pF 
150 VDC capacitor I used sets this 40- 
volt range, and the series resistance of 
the potentiometer established the volt¬ 
age at the former zero end of the scale. 
Eliminating the capacitor provides a 
voltage range of 10 volts over the entire 
meter scale. However, because the line 
voltage here varies from about 105 to 
122 volts, I decided to set my meter up 
to Indicate a wider voltage range. 

In operation, the 1N4007 acts as a 
half-wave rectifier and is fed directly into 
the cathode of zener diode 1N4764A, 
which is rated at 100 volts and 1 watt. 
This drops some voltage, and the po¬ 
tentiometer sets the beginning of the 
range of voltage to be monitored. Its 
value depends on the basic meter 
movement. One of the small surplus 



Most surplus mail order dealers will 
have the parts you need at reasonable 
prices. However, go through your junk 
box first Chances are you won’t have to 
spend a cent to have an accurate line 
voltage monitor. 

For Field Day or emergency opera¬ 
tion using a motor-generator to supply 
AC power, this line voltage monitor will 
prevent accidental over- or under-volt¬ 
age from being supplied to your expen¬ 
sive ham equipment. 

To ensure accuracy of your monitor, 
use a digital voltmeter to measure the 
line voltage when adjusting your series 
potentiometer. Adjust the pot so your 
meter indicates the same voltage as the 
digital voltmeter. When choosing the po¬ 
tentiometer. remember that a 5 mA me¬ 
ter requires 200 ohms per voit a 1 mA 
meter needs 1.000 ohms per volt; a 


Parts List 

Plastic box, type used to mount 
switches and outlets in. 

Duplex receptacle. 

115-volt relay with normally open 
contacts. 

Line cord long enough to reach 
from wall outlet to timer. 

Short piece of line cord to reach 
from the inside of the box to the 
timer outlet, 8 or 10 inches long, 
with a plug on the end to plug 
into the timer. 

Neon pilot light, 115 volt,(so you 
can tell that the charger Is on). 
Normally open push-to-start 


my 500 pA meter required about 40,000 
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Noise Reduction Using Broadband 
Active Whip Antennas Contimed from page 40 

your system working properly, a complete null of 
the signal should occur when the phase and ampli¬ 
tude of each channel are equally balanced. 

This phasing unit is part of a system approach to 
improved long-wave reception. The combination of 
other benefits, as mentioned earlier, should be seri¬ 
ously considered for the best possible reduction in 
noise and enhancement of the desired signal. 


Conclusion 


© 


It astonishes me how a simple system such as this 
in be so effective when dealing with problems such 
as noise, and help to open up opportunities 
I for radio communication in the low fre¬ 
quency region. This system could probably 
be used with loop antennas and perhaps 
even more elaborate circuitry that would 



provide unusual types of reception patterns 
for further reducing noise and/or unwanted 
signals. 

Some parts sources for this and other 
LF/VLF projects are: 

LF Engineering, 17 Jeffry Road, 

East Haven CT 06513 

BURHANS Electronics, 161 Grosvenor St., 

Athens OH 45701 

Curry Communications, 852 N. Lima St.. 

Burbank CA 91505 

Ken Cornell's “Radio Scrap Book” 

Sixth edition, pg. 9. H 



CIRCLE 89 ON READER SERVICE CARO 


ONV SAFETY BELT CO. 


INTERFERENCE FILTERS 


Our specialty is eliminating 
Broadcast Band Interference 
from your receiver. Antenna and 
powerline filters stop broadcast 
energy from reaching your 
equipment. Also available are 
receiver front end protectors that 
prevent damage from static 
electricity or lightning. Call 
(503) 923*2540 or write for a 
FREE information package. 


Northwest Communication Laboratories 
813 S.W. Highland. Suite C-310 
Redmond. OR 97756 
(503) 923-2540 


MAKE LEARNING FUN 
with the CODEKEY 1000 
Code Practice Oscillator 

' —Compact and Easy to carry 
—Operates on 9V battery 
u ‘ included 

—Adjustable Volume 
—Durable Metal Case 
—Variable Sidetone 
0-ig 95 TO ORDER 
a POSTAGE -CALL- 

lledia P'»)9«3-1416 

N.Y. 10313-0006 
CIRCLE 241 ON READER SERVICE CARO 
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Isn’t Your Radio Worth The Investment? 


THEPACK-IT 


RmEL\ 


Protect your HT'e, Cellular 
Phones, Pagers, and any other devices you 
carry that may be subject to damage. 

The PACK-IT Is made of 1/4" neoprene 
material which Is safety belt sewn to the 
nylon protective backing. The PACK-IT 
doesn't frey like many other materials and 
Is safe to wash whenever needed. 

The strap and 2” beltloop Is made from 
commercial grade webbing and Is secured 
In the front with a Velcro hook and loop 
assembly. 

The PACK-IT doesn't wear the radio like 
leather and protects the radio from the 
small falls which occurs In everyday 
usage. The neoprene material Is a cushion 
material which not only covers the radio 
but also protects It. Various sizes 
available so call for the size to fit your 
need. 

Made In The USA' 

$ 15.95 + 33.00 S&H 

1 (800) 829-8321 



The DAIWA DP-830 

played completely or Incompletely on 
LCD.” Hmmmm. Well, at least I knew there 
was a RESET switch. I pored over the 
pictorial and found the switch, accessi¬ 
ble through a screw hole in the bottom 
of the chassis. Sure enough, it corrected 
the problem, just like the instructions 
said.) 

Another somewhat startling aspect of 
the instruction sheet concerns the final 
page. Most of the instructions are printed 
with each page split down the middle, 
Japanese on the left, English on the right. 
However, at the bottom of the last page is 
a box filled almost entirely with Japanese, 
and what looks like a spot to fill in the seri¬ 
al number, date, and other pertinent infor¬ 
mation. The only English text in this box is 
the statement This warranty valid only in 


Continued from page 27 

Japan." Hmmmm. I did notice a separate 
Warranty Registration Card, discussing a 
one-year iimited warranty, ready to be sent 
to Electronic Distributors. Inc., in Virginia. I 
gave EDCO a cali, and found: 1) some 
very friendly people: 2) that the DP-830 
has a one-year warranty: and 3) that ED¬ 
CO performs DAIWA warranty repairs right 
in Virginia—you won't need to take your 
wattmeter to Tokyo for repair, UPS can 
take it right to Virginia. 

Not that that appears likely. The DP-830 
looks like a unit that’s well-built enough to 
last for years, and well-designed enough to 
make you want to hang on to it for that 
long. The DP-800 series is distributed by 
Electronic Distributors Co. of Vienna, VA, 
and is available anywhere DAIWA prod¬ 
ucts are sold. H 
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Number 19 on your Feedback card 

PaCKETi & COMPUTERS 


Jeff SIoman N1EWO 
do 73 Amateur Radio Today 
70 Route 202 North 
Peterborough NH 03458 

First Things First 

I want to start this month's column 
with a correction. Somehow, I managed 
to ieave out a very important character 
in my instructions for ADSI’s WP (White 
Pages) server. That character is the 
question mark that should follow the 
callsign being queried. So, here are the 
corrected instructions: 

SP WP @ AD8l.#CMH.OH.USA.NA 
QUERY (this is the subject) 

calL2 ? <cr> 

caILn ? <cr> 

'‘Z (control+z) <cr> 
where: 

<cr> is carriage return—enter on PC 
compatibles 

call_1, calL2, etc. are the calls 
subject to query—more than one 
may be included, but be sure that 
each Is on its own line, as shown. 

Sorry for any inconvenience this er¬ 
ror might have caused, and thanks to 
AD8I both for pointing it out. and for nin- 
ning the WP server as a service to the 
amateur community. 

Internet Update 

Boy. did I get a lot of mail about Inter¬ 
net access to and from packet. Lots of 
letters and e-mail, much of it with ques¬ 
tions about going from the Internet mail 
system to AX.2S packet. Well, this Is 
possible, but... the difficulty here is the 
amount of time required on the part of 
the administrator of the connection. In 
the case of AX.25-to-lntemet, the gate¬ 
way routes the traffic onto land lines. 
But, going the other way means that 
land line trafflc ends up coming out of a 
radio, and the control operator of that 
transmitter needs to be concerned with 
what goes out over the air. This means 
that each message must be checked tor 
legality, a tedious process to say the 
least. You can see why there aren't too 
many gateways in operation. I have 
used such gateways in the past, but I 
have been told these may no longer be 
operational. I plan to do some digging 
and report back here if I can find an In- 
ternet-to-AX-25 route. In the meantime, 
if any of you know of a path that works, 
please let me know! You can reach me 
care of this magazine, electronically on 
MCI Mail (jsloman), or CompuServe 
(71221,1143). 

Portable Packet 

Packet stations I hat can be moved 
around are particularly useful for emer¬ 
gency communications. Packet's poten¬ 
tial to pass critical information to and 
from EOCs (Emergency Operating Cen¬ 


ters) during disasters has not been well 
exploited. Why? A large part of the 
problem Is planning. If the local ARES 
or RACES organization has not devel¬ 
oped a packet network. It is unlikely that 
a disaster situation will bring about the 
miraculous cooperation of the area’s 
packet users. Planning and testing of 
the emergency network is essential 3 It 
is to be useful when disaster strikes. 

One thing the individual ham can do 
is to build a portable packet station that 
will be ready when needed. To be use¬ 
ful, a portable packet station need not fit 
in a shirt pocket or be built into a brief¬ 
case—though there is nothing saying 
you can't have fun building something 
like this. Let's look at the elements of a 
portable packet station, and some 

Battery Operation 

During a disaster, commercial power 
may be unavailable for some time. This 
makes battery power critical. A low pow¬ 
er (5W) packet station based on a hand¬ 
held and portable computer can be run 
from a storage battery for quite a long 
time. There are several types of batter¬ 
ies suitable for this application. Here are 
a few: 

Alkaiine: These batteries have some 
obvious problems. They are primary, 
rather than secondary, meaning they 
cannot be recharged. They are used 
and then thrown away. They are costly, 
particularly when you consider their dis¬ 
posable nature. But. alkalines have 
some good aspects too, particularly for 
emergency service. They are readily 
available—there Is almost nowhere that 
a set of D cells cannot be purchased. 
They are very high capacity. oSering a 
long battery life, which somewhat off¬ 
sets their high cost They have an ex¬ 
cellent shell life, and can be left sitting 
around for quite a long time and then 
pressed into service. Battery holders for 
the various sizes are readily available, 
making battery pack building easy. 
While I wouldn't suggest using alkalines 
as the primary power source for a 
portable station, having an alkaline pack 
as a back-up Is an excellent idea. 

NiCd: Nickel-Cadmium batteries, like 
those used in your handheld's battery 
pack, can be used for this type of opera¬ 
tion. They have the advantage of an ex¬ 
tremely high power density, the battery 
equivalent of power-to-welghi ratio. 
Pound for pound, NiCds are one of the 
most powerful types of battery available. 
These otherwise excellent batteries 
have two negative points, though. First, 
they are finicky about charging and can 
be easily damaged by overcharging or 
overdischarging. They suffer from NiCd 
Memory, the tendency to lose the ability 
to charge to their full capadty if they are 
not routinely discharged. These quali¬ 
ties make careful maintenance of NiCds 
essential—particularly If most of the 
time they sit idle. In an emergency, they 


will be expected to work hard; will they? 

The second obvious problem is cost 
NiCds can be very expensive. If you 
happen to find some NiCd packs—in 
good condition—cheap, say, at a ham- 
fesl, it is probably worth using them. 
Keep in mind, though, that you will need 
to carefully charge—and periodically 
discharge—them to Insure they will be 

Sealed Lead-Add: Lead acid batter¬ 
ies are an excellent choice for portable 
emergency operation. Their main disad¬ 
vantage is weight—they are substantial¬ 
ly heavier than NiCd batteries of the 
same capacity—but their advantages 
make lugging the weight worthwhile. 
Generally speaking, there are three 
kinds of lead acid batteries that are use¬ 
ful for portable operations. 

Gel Cells: The “gel" in gel cell refers 
to Ihe gelled electrolyte used in these 
batteries. The acid is stored in the form 
of a gel, allowing Ihe batteries to be 
mounted in various orientations without 
the possibility of leakage. Compare this 
to liquid electrolyte, as in a car battery. 
As with all the other batteries, there are 
good and bad things about gel cells. 
First, the good stuff: They are readily 
available. Since these batteries are 
used in all sorts of commercial applica¬ 
tions—alarm systems, battery backup 
power, etc.—the surplus market is over¬ 
flowing with them. 

Careful shopping can turn up some 
good deals on these guys, but you must 
be careful. Gel cells do not take well to 
being fully discharged lor long periods. 
A dead gel cell is probably really dead. 
The easiest and first lest that should be 
done is to pick up Ihe battery and shake 
it. If it rattles, it's probably good for a pa¬ 
perweight—but not as a battery. Carry a 
volt meter with you when you shop. If 
the terminal (no load) voltage is at least 
7 volts, you can probably charge the 
battery. If it is less, give it a pass—you 
will lind others. Another useful test is a 
12-volt lamp (like a back-up light from a 
car) with a pair of leads soldered to it. 
This will allow you to lest Ihe battery un¬ 
der load. 

If you find some good battenes at a 
good price—12V 5 Ah packs should 
cost from $5 to $15 surplus—treat them 
right. Gel cells require some care in 
charging. Never overcharge them or let 
them become discharged for extended 
periods. It is a good Idea to buy or build 
a charger designed especially for these 
batteries. 

Deep Cyde Marine: These sealed 
lead acid batteries are used on small 
boats for engine starting and electrical 
power. They produce impressive—and 
potentially dangerous!—currents. They 
are easy to charge, and quite forgiving 
about maintenance. You are unlikely to 
find one surplus, and new they will run 
you from about $50 to $80. While you 
will not want to carry this battery 
around, a station that will be set up in 
an EOC or other fixed location will run 
from one of these for a long time—even 
with a 15- or 20-watt transmitter. 

Gates Cyclon: The Gates Cyclon 
battery is a unique lead acid design. It 
uses a special lead matrix instead of 


traditional plate design and comes 
about as close as you can gel to a “dry" 
electrolyte. The design of these batter¬ 
ies makes them much less vulnerable to 
charging damage. Gates batteries are 
much less common than gel cell types, 
but you will still find them among the gel 
cells at hamfests. Unlike gel cells, Cyl- 
cons with zero terminal voltage are not 
necessarily dead in a permanent way. A 
high voltage (15-20V) at low current 
(30-50 mA) will rejuvenate a battery that 
does not want to take a charge. Normal 
charging of Cyclons is constant voltage; 
that is. 13.8V is applied to the battery at 
any current The battery itself limits the 
current as It charges. Charging currents 
as high as 20 C (C= capacity of the bat¬ 
tery in Ah or Amp Hours). This means, 
for example, that a 5 AH battery could 
be safely charged in less than 10 min¬ 
utes if you could actually deliver 200 A 
at 13.8V to It. Practical considerations 
prevent this, but the point is; This battery 
can be charged by just about any regu¬ 
lated 13.8V supply. These batteries are 
not particularly lightweight, but they are 
manageable, even if they must be car¬ 
ried around. This is my battery of choice 
for emergency and portable operations. 

Your Car. The battery in your car will 
make an excellent power supply—with a 
built-in charging system. If you intend to 
operate mobile, you could do worse 
than your car's electrical system. 

The Terminal Node Controller 

Obviously, portable operation re¬ 
quires a suitable TNC. Once again, 
while tiny Is nice, it isn't absolutely nec¬ 
essary. The size must be manageable, 
but unless you intend to carry the sta¬ 
tion on foot, nearly any simple VHF 
TNC will do the job. In fact, current draw 
is more Important than size. One way to 
limit the current required by the TNC is 
to choose one with a small memory 
size. The memory Is used to store mes¬ 
sages for the TNC's mailbox, and is re¬ 
ally unimportant for a portable station 
since the mailbox is unlikely to get much 
use. The best way to determine if the 
TNC Is appropriate is to try using it, 
portably. in a non-emergency situation. 
Reid Day is an excellent opportunity to 
give the station a workout. You can also 
get some idea of the TNC’s current con¬ 
sumption by checking the manufactur¬ 
er's spec sheet. 

My own portable station uses an HK- 
21 Pocket Packet TNC from Heathkit. 
While this unit is very small, which is 
nice, it does have some problems. First, 
power input is through a tiny coaxial 
jack mounted on the side. This is much 
more vulnerable than I would like. The 
data connection is through a 25-pin D 
connector on the back of the unit. The 
mating connector is nearly half the size 
of the unit itself. When checking out a 
potential TNC, keep these connec¬ 
tions—and the connection to the radio- 
in mind. Remember that you will want to 
build a reliable set of cables (this is very 
important) for your station. Make sure 
the TNC's suite of connectors allow this. 

The Data Terminal 

A packet station needs some sort of 
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data terminal. A portable station needs 
something that will run from batteries. 
When I built my lirst packet station, the 
best choice was the Radio Shack Model 
too. This is a notebook-sized computer 
with an eight-line by 40-character dis¬ 
play. While this is a noticeable limitation, 
the Model 100 does have the distinct 
benefit of requiring very little current. 
The unit will run for about 20 hours of 
intermittent use on four AA cells. You 
will find many used Model 100 comput¬ 
ers listed for sale on packet and at ham- 
fests. The other Radio Shack computers 
from about the same era—the Model 
200 and Model 600 computers—are al¬ 
so good portable terminals. 

But today's notebooks and laptops 
are so much more capable that these 
older computers don't seem very attrac¬ 
tive anymore One popular machine 
from |ust a lew years ago is the Toshiba 
TiOOO battery-powered notebook com¬ 
puter. These units feature floppy drives 
and much better displays than the ven¬ 
erable Model 100, Powering some of 


these laptop and notebook computers 
can be a little tricky, though. You must 
either use the supplied rechargeable 
batteries, or carefully supply regulated 
current to the machine from your main 
battery supply. If you do use your main 
supply, make sure you know what the 
computer expects. 

The Radio 

The handheld is the obvious choice 
lor portable packet. Modern handhelds 
are frequency agile, very power efficient 
when receiving, and readily available— 
but there is no reason that you cannot 
use a mobile radio if your station is to 
operate from either a vehicle or in a 
fixed position. Whichever radio you 
choose, make sure that it is a reliable 
one. While you might save some money 
buying an older radio, you might also 
end up without a working station when 
you really need it. Be sure, also, to con¬ 
sider scaling your battery supply to its 
current requirements. For mobile rigs, 
consider a separate battery. 


The Cables 

The cables that interconnect the 
components of your station—power, da¬ 
ta, audio, etc.—should be of the highest 
quality. Carefully choose well-made 
connectors and cable and carefully build 
fwo sets. This way, if one fails you will 
have a backup. Be sure to make the ca¬ 
bles long enough to cover all the possi¬ 
bilities—better too long than too short. 

A Carrying Case 

You will need some sort of container 
for your equipment. It should be easily 
packed and unpacked, weatherproof, 
and protect the equipment inside from 
the bumps and bangs that it is likely to 
receive while being moved around. This 
case can range from a fancy aluminum 
briefcase to a plastic tub with foam in¬ 
serts. The key is protecting and trans¬ 
porting the equipment inside. 

Miscellaneous Equipment 

A portable packet station, like any 
portable radio station, requires other 


equipment to be useful in an emergen¬ 
cy. Don’t forget that at night you will 
need some sort of lighting. Look at the 
lighting equipment available for recre¬ 
ational vehicles—this stuff runs from 
12V and there is quite a variety. I found 
an old "high intensity'' desk lamp and 
bypassed the transformer inside, con¬ 
necting the 12V directly to the lamp. If 
you do this, leave the transformer in 
place for weight 

The other equipment is somewhat 
"low-tech"-pens and paper. Make sure 
you have lots of stuff to write with—^you 
will need it. Also consider carrying a first 
aid kit and some food. 

A portable or mobile packet station 
can be fun to build and operate, and in 
an emergency it can help your local dis¬ 
aster relief organization gel information 
in and out of an affected area. Please let 
me know if you build a station, or if you 
have already built one, and what you 
use for the various parts. If you have 
some tips you can share. I'll be glad to 
pass them on. 73 de N1EWO. Q 


Natural Voice Playback Board 



110 ma Keyline Output 600 ohm Audio output 

2 Kt) •<umplin}> rule •fVv to + 14v Supply 

I Multiple Modes Sl/e : 4.00* x 4.25' 


(619) 746-7998 


CIRCLE 139 ON READER SERVICE CARD 


QRP CW TRANSCEIVER KIT 

• Available on 20M or 40M band 

• Superior superhet design 

• Single-signal receiver 

•CW crystal ladder Wter ‘All Coils are Pre-wound 

• VFO tuning with vernier dial 

• RIT w/cenler detent control 

I Very effective AGC 
■ Selectable audio filler 
■Sidetone oscillator | ^ 

■2-3 watts of RF output I ^ 1^ 


• Custom pre-painled. punched Ssilkscreened cabinet 

• 100<ie complete kil with mstnjctons 

• Measures (HWD): 2H • X 6Vk" X 6' 

•Weight; 2402. 

• $149 .95 + $4 50 shipping & handling Michigan residents 
add 4% sales tax. 


OAK HILLS RESEARCH 

■ QRP HEADQUARTERS , 
g 20879 MADISON STREET \ 
BIG RAPIDS. Ml 49307 
(616) 796-0920 
24 HR. FAX—(616) 796-6633 


MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 



WITH TEC-200 FILM 


JUST 3 EASY STEPS: 

• Copy circuit pattern on TEC-200 film 
using any plain paper copier 

• Iron film on to copper clad board 

• Peel off film and etch 

With Complete Instructions 
SATISFACTIOn CUARAtITEED 
5 Sheets for $3.9510 Sheets ortly $5.95 

\he MB\DOWLAKE cZp. 

Dept. TE, P.O. Box 497 
Norlhport, New York 11768 


CIRCLE 82 ON READER SERVICE CARD 


PerformancG 

SOFTSAMrRE 

KaGOLD for Kanironks w/VS rom 
PkGOLD for AEA PK-88,232J2232 


Invest in the GOU) standard todoyl 
Easy operation with incredible power! 

• Conferencing • Background File Transfers 
• Robot CQs • Logging • Macro Files 
• Aufomofic QTH/QSL Exchonge 
• Advonced Text Handling 


•95 


Manual 


page 

• Extensive Help System 

• Quick Reference Guide 

• Nothing Else Comes Close 

• Only $79.95 plus $5 s/h 


In ter Flex p Systems 


Phone 714 496-6639 



ECTOR riNDER 

HAND-HELD 
PHASE SENSE 
ANTENNAS FOR 
VHF DIRECTION 
FINDING. USES 
ANY FM xeVR. 
COMPASS GIVES 
DIRECTION. 
ARMS FOLD FOR 
STORAGE. TYPE 
VF-I42 COVERS 
BOTH 2-MTRS & 
220MHZ. OTHER 
MODELS AVAILABLE. 
WRITE OR CALL FOR 
MORE INFO. 

!NG i TYPE VF-I42 
TAX) 5i29.95 619- 

RADIO ENGINEERS 565-1319 


CIRCLE 77 ON READER SERVICE CARD 


REPEATER LINK CONTROLLER 



LINK COMM RLC>6 

• ALLOWS 3 HUB OR CHAIN LINKS 

• CAN BE INTERFACED TO MOST REPEATER 
CONTROLLERS 

• DIRECT CONNECTION TO S-COMM 5/6 
REPEATER CONTROLLERS 

• HALFOR FULL DUPLEX UNK 

• REQUIRES ONLY 3 LOGIC LINES FOR CONTROL 

S-g ONLY $149.95 [£ 

LED DISPLAY BOARD ... $29,95 

S-COM CABLE. $9.95 

LINK COMM 

PO BOX 1071 • BOZEMAN. MT 59771 
(406) 587^085 


CIRCLE 58 ON READER SERVICE CARD 


CIRCLE 47 ON READER SERVICE CARD 
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a a Number 20 on your Feedt 

Hams with class 


The CQ All Schools Net 
From The Pentagon 


meeting new and interesting people 
on the CQ All Schools net. Part ot the 
lun Is that you really never know who 
is going to pop up at the other end of 


tact provides the classroom teacher 
with the ability to explore in greater 
detail the enrichment that these differ¬ 
ent backgrounds can provide educa¬ 
tionally to the children. 

Gordon West WB6NOA and I were 
especially delighted one day when we 
heard K4AF, the Pentagon Amateur 
Radio Station, check in to our net. Pat 
WJOT and Mike KD4II2 proceeded to 
tell the school children who were 
standing by on frequency all about the 
Pentagon. The firsf fact that surphsed 
all the children was that this unusual 
building is located in Arlington. Vir¬ 
ginia, not in Washington, D.C. 

I Immediately seized the opportuni¬ 
ty to launch an “extra credit" project on 
the Pentagon. By the time Pat and 
Mike tried to contact us on the net 
again, we had accumulated a roomful 
of reports, dioramas and pictures of 
the Pentagon. Since our net meets on 
28.303 MHz. we Often had a hard lime 
hearing K4AF really well. However, 
other schools across the country 
who were checked in on the net i 


space as the Empire State Build¬ 
ing in New York. The national 
Capitol could lit into any one of its 
five wedge-shaped sections. 

My 6th, 7th and 8th graders 


room at Intermediate School 72 in 
Staten Island, New York, so that they 
could contact me on the net. 

My good friend John Anzivino 
WA2QYX, who is terrific with children, 
agreed to help us out by manning the 
station at our school. John has been 
to our school many times to demon¬ 
strate ATV with fellow BEMARC club 
members. When the big day came on 
June 11th. my principal, Barbara 
Classman, was extremely Impressed 
with the way that John handled the 
packed classroom of children. He con¬ 
ducted mini-lessons about the Pen¬ 
tagon and about radio propagation, 
explaining the problem of a 10 meter 
contact between New York and Vir¬ 
ginia. He made a wonderful instructor 
and I will always be grateful for his 
support. 

At the Pentagon 

My visit to the Pentagon was in¬ 
credible. I loved it! it was informative 
and totally enjoyable, thanks to the 
hospitality of Pat’s wife, Mary, and the 
members of the Amateur Radio Club 
there. I learned that the Pentagon Is 
really a city unto itself. About 23,000 
employees, both military and civilian, 
work there. They nde past 200 acres 
of lawn to park about 10,000 cars In 
lour parking lots; climb 150 stairways 


nde 19 escalators to reach 
It occupy 3,705.793 squar 
lile in the building, they ca 


time by 4,200 clocks, utilize 280 rest 
rooms, consume 30,000 cups of cof¬ 
fee, 6,000 pints of milk, and 5,000 soft 
drinks daily. 

Over 200,000 telephone calls are 
made daily through phones connected 
by 100,000 miles of telephone cable. 
The Defense Post Office handles 
about 130.000 pieces of mail daily. 
Vanous librahes support the personnel 
in research and completion of their 
work. The Army Library alone provides 
300,000 publications and 1,700 pen- 
odlcals in vanous languages. 


fense. the Coast Guard Is at all times 
one of the live Armed Forces of the 
United States. 

Following an exciting tour of some 
of the highlights ol this most unusual 
building, Pat escorted me up to the 
filth floor where the K4AF station is. 
Mike KD4II and Major Dick Lum NH6E 
were there to greet me. Both Mike and 
Pat worked diligenlly with me to log in 
the schools and ham operators who 
were standing by lor the net. I had ar¬ 
ranged with John, back at my school 
in Staten Island, to switch from 10 me- 


school, but they were able to hear me 
calling them and speaking to other 
school children. 

Jim Wilmerding N4MDC is our net 
control In New Orleans, Louisiana. He 
did a super job on June 11th relaying 
messages lor us. So often, 1 find my¬ 
self thinking how nothing really worth¬ 
while ever happens in ham radio with 



just one person. Over and over again. 

I am impressed by the way hams rally 
to help each other for the greater good 
of a project or a cause. The net ran for 
90 minutes that day, with scarcely a 
pause between check-ins. We spoke 
to a high school in Toronto, a ham in 
Bermuda, a snake collector in Florida, 
a French high school student in Ot¬ 
tawa. and an engineer at CBS TV In 
Los Angeles. 

In true ham tradition, Nancy Bucher 
N6XQR had arranged for a radio to be 
set up in the classroom of the sister of 
the Chairman of the Joint Chiefs of 
Staff, General Colin Powell. With the 
help of local hams in Santa Ana, Cali¬ 
fornia, like David Corsiglia WA6TWF 
and Mary Williams AB6CZ, Nancy was 
responsible for the ternfic contact be- 


our schools. 

I thoroughly enjoyed conducting the 
CQ All Schools net that day from a 
very special location. I'd especially like 
to thank Mike Cash for being such an 
able assistant with the log book, and 
Pat Oliver lor all his efforts in arrang¬ 
ing my visit. When I arrived back in 
school the next day, I was greeted by 
a group of eager and highly motivated 
children who couldn't wait to tell me 
what happened in my room as they 
were listening to the net, and to find 
out about all the things 1 had expen- 
enced at the Pentagon. It’s so uplifting 
when kids get all excited about good 

The Pentagon Amateur Radio Club 
has 56 active members with 40 per¬ 
cent ol them being Extra class. They 
have a lull packet radio station along 
with HF and UHF capabilities. The Air 
Force Morale Support Organization 
set up and maintains the very well 
equipped station. 

Whenever I go on an interesting 
field inp such as this. I'm always 
on the lookout for material to 
bring back to other teachers at 
my school. This time I brought 


Spanish, German and Japanese 
for the foreign language and ESL 
(English as a second language) 


their school curricula. 

Please join us this fall for thi 
CQ All Schools net on Tuesday 
and Thursdays at 16:30 UTC oi 
28.303 MHz and Share the tu 
of introducing youngsters to a 
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Number 21 on your Feedback card 


Low Power Operation 


Mike Bryce WB8VGE 
2225 Mayflower NW. 

Massillon OH 44646 

Why Use a Bidirectional 
Power Meter? 

A bidirectional power meter will in¬ 
stantly tell the user how much RF pow¬ 
er is going out to the antenna and how 
much power is being reflected back to 
the transmitter. A bidirectional power 
meter is NOT an SWR indicator in it¬ 
self. 

However, by using a monograph, 
you'll be able to get the exact standing 
wave ratio. But you really don't need 
the monograph either, as experience 
and common sense will give you a re¬ 
ally good idea of what the standing 
wave ratio is by simply monitoring the 
two meters. Did 1 say two meters? Yes, 
a bidirectional power meter usually has 
two meters; both reading RF at the 
same time, but from both (forward and 
rellected) directions. One meter could 
be switch-selected, but somehow this 
takes away some of the advantages of 
watching both meters. 

With two meters, as the SWR in¬ 
creases the reflected power meter will 
show an increase in deflection. Like¬ 
wise. as the transmitter is matched to 
the antenna, the reflected power read¬ 
ing will go down. Ideally, it should read 
zero watts reflected, with an SWR of 

With a bidirectional power meter, 
you don't have to adjust a calibration 

control or select a power scale (within 

the design of the meter) to get a read¬ 
ing. 

If all of this sounds too good to be 
true, there must be a catch some¬ 
where. 

Well, there can be a trade off when 
It comes to frequency spread if the de¬ 
sign IS deficient. This is of course true 
in just about any RF power meter cir¬ 
cuit. But a directional RF bridge can be 
a real challenge. Besides that, you 
have to come up with two matching 
meters. I've always been surprised 
that the prices of analog meters have 
not fallen due to the number of digital 
readout and displays you see used to¬ 
day. Instead, analog meters have 
soared out of price. And, of course, ev¬ 
eryone yells and screams about get¬ 
ting all the parts together anyway. 

Building a Bidirectional Wattmeter 

Thanks to Kanga Products of Eng¬ 
land, you can have your own bidirec¬ 
tional RF power meter for less than 
$50, or maybe even less than that de¬ 
pending on how much Junk your (or 
some one else's ) junk box has in 
stock. Oh yes. not to worry about 
British pounds and U.S. dollars: Kanga 
Products has a U.S. sales agent here 
in the states. 

The kit as it comes from Kanga is 
very basic. There is no PC board. You 


get a bag of parts and several sheets 
of instructions. The instmctions for the 
project are very meager. Although it is 
definitely not a hard kit to build, it’s not 
a Heathkit by a long shot. The Kanga 
kit is not for the novice builder. If you're 
looking for (or need) step-by-step in¬ 
structions, you won't find them here. If 
the bidirectional RF power meter is a 
bit more than you can chew, then you 
can return it as supplied lor a lull re- 

The meters (and you'll need two) 
are NOT included. You can purchase 
them for $5 each and, unless you have 
some In the junk box, it would be a 
good idea to get the meters with the 
kit. 

Although the meters specified lor 
use with the kit are lor 50 micro amp 
meters, the ones supplied to me with 
my kit are in fact 100 microamp me¬ 
ters. They work just line, with perhaps 
just a slight trade off in low-low power 
readings. I can measure down to 1 
watt and still have full-scale deflection 
with the 100 micro amp meters. The 
meter face reads 0 to 20 watts, as they 
come. The meter's scale will need to 
be changed, or you can calibrate the 
RF meter to use the scale as is. It's up 
to you and, either way, it won’t effect 
the operation of the bidirectional RF 
meter. I choose to use the meter(s) 
face as is. 

A full-size drawing of the bidirec¬ 
tional RF power meter is included. I 
used this drawing only to construct the 
circuit. The schematic is clear, yet at 
the same time a bit discomforting. The 
pictorial made more sense to me dur¬ 
ing construction than did the schemat¬ 
ic. I must be getting older or some¬ 
thing. 

Looking at the schematic, the bidi¬ 
rectional wattmeter is really nothing 
more that two transformers. If you feed 
RF into connector RAS. power passes 
through the transformers. Just about 
99 percent of the power goes to the 
other connector, RBS, and to your an¬ 
tenna. The one percent comes out of 
connector RDS and into its 50-ohm re¬ 
sistor termination. 

If your antenna does not present a 
perfect 50-ohm impedance, some 
power will be reflected and will pass 
backwards through the hybrid Irom 
RBS to RAS, with 99 percent of this re¬ 
flected power reaching RAS. The re¬ 
maining one percent is diverted to con¬ 
nector RCS and dissipated in its 50- 
ohm resistor. In both cases, the result¬ 
ing RF is then rectified and displayed 
on the two meters. One will read RE¬ 
FLECTED power and the other FOR¬ 
WARD power, both at the same time. 

Dick Pascoe G0BPS, operator of 
Kanga products, informs me the cou¬ 
pling factor is about -21 dB with 12 
turns of wire on the secondary of the 
transformers. The meter was mea¬ 
sured at -21.59 +/-0.01 dB over 1.5 to 


50 MHz. This flatness is excellent and 
is due mainly to the core material used 
in the transformers. No. I don't know 
what type or kind they are. They're 
supplied in the kit. 

Plots of through-path attenuation 
are less than 0.1 dB over 1.5 to 50 
MHz. The forward termination dissi¬ 
pates 0.69 percent of the forward pow¬ 
er. The bidirectional RF meter may be 
used with the transmitter up to 150 
watts output. 

With only a handful of parts, con¬ 
struction goes very quickly after you 
have both transformers wound and the 
stand-offs in place. A large soldering 
iron or soldering gun will prove very 
handy when soldering to the SO-239s. 

You'll need to drill two large holes to 
mount the SO-239S to the box. There 
are also several insulated stand-offs 
that you'll be required to mount. I found 
my battery powered drill priceless in 
drilling these holes. Of course, a drill 
press would be fine, but you’re 
cramped inside the box. I had to hold 
the transformer with one hand to find 
the exact place to put the stand-off with 
the other hand. The small drill worked 
beautifully. The die-cast aluminum box 
holding the electronics cuts and drills 
very easily. If you wani lo try and dupli¬ 
cate this circuit (without buying the kit), 
you must enclose the transformers in 
some type of metal box. You must 
shield these transformers; If you don’t 
the stray RF will cause errors. Double¬ 
sided PC board material would be an 
excellent choice to house the trans¬ 
formers. As for the cores. I’d Iry my 
luck with a T-60-6 core. 

I built my meter in a small case I 
picked up at Dayton several years ago. 
This clamshell case is easy to work 
with and provides a great deal of extra 
RF shielding, both lo the RF pickup 
transformers and the two meters. I left 
the back of the case open to allow 
easy hook-up lor the "in' and "out" SO- 
239s. If you wanted lo, you could re¬ 
mote the pick-up sensors and run a 
multiwire cable back to the meters. I 
have not tried this. It should work with¬ 
out trouble. I would not run the cable 
more than three or four feet at most. 

Calibration 

You'll need a transmitter and a 50- 
ohm dummy load to calibrate your bidi¬ 
rectional meter. Calibration Is easy. 
You change one resistor for each me¬ 
ter. A 22k resistor will result in a 5-watt 
full-scale deflection. Using a 56k resis¬ 
tor will provide for a 20-watt full-scale 
reading. This will provide better than 
10 percent accuracy. You can also use 
a fixed resistor and trimmer for greater 
accuracy, but you'll need laboratory 
equipment to set up everything. 

All you have to do is apply RF with 
the external RF wattmeter in line, then 
verify that the bidirectional wattmeter 
reads the same forward power. Re¬ 
verse the two coaxes and check the 
reflected meter's scale. It's that easy 
and it's done. 

I'm all and all very happy with the 
bidirectional wattmeter from Kanga 
products. I've been surprised by how 



Photo A. The Kanga Products' bidirec¬ 
tional RF power meter. 



meter (b). Pictorial layout of the power 

well it covers different frequencies with¬ 
out introducing errors in the readings. 
I’ve used it up to 144 MHz with great 
results. On frequencies up to 432, I’ve 
noticed about 1.8 SWR insertion with 
the meter. It still works and it’s a great 
way to tell the SWR on the antenna, 
and if there is anything coming out of 
the 432 transmitter! Not bad for a hand¬ 
ful of parts! 

You can purchase the Kanga kit 
from Bill Kelsey N8ET. 3521 Spring 
Lake Drive, Findlay OH 45840. The 
price is S35 for the kit plus S3.50 for 
shipping. Ohio orders please add 5.5 
percent state tax. Bill takes MCA/isa or 
check/money orders. Bill also carries 
other Kanga products. If you want a 
catalog, you MUST include an SASE. 

Next month, as winter gets a grip 
on the Ohio countryside. I’ll take a sec¬ 
ond look at the Ten-Tec Argonaut II 
deluxe QRP transceiver. Ten-Tec lis¬ 
tened to our requests and fixed some 
bugs crawling around in the Argo II. 
Watch next month for a re-visit with the 
Argo II. Q 
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Special events 

Ham Doings Around the World 


Listings are free of charge as space permits. Piease send us your Special Event 
two months in advance of the issue you want it to appear in. For example, if you 
want it to appear in the January issue, we should receive it by October 31. Provide 
a clear, concise summary of the essential details about your Special Event. Check 
Special Events in Area #11 on our BBS (603- 924-9343). for listings that were too 
late to get into publication. 


OCT 3-4 

BOXBORO, MA The 1992 New England 
ARRL Convention will be held at the 
Host Inn and Conference Center (former¬ 
ly Sheraton), from 9 AM-5 PM Sat.; 
to AM-2 PM Sun. This Convention is 
being presented by The Federation of 
Eastern Massachusetts Amateur 
Radio Associations. Tel. (617) 631- 
7388. 

OCT 4 

HUNTINGTON, IN The Huntington 
County ARS will sponsor its 4th annual 
Hamfest at the PAL (Police Athletic 
League) Club from 8 AM-3 PM. Set-up at 
6 AM. Indoor Flea Market. Free Parking. 
VE Exams. Handicap accessible. Ad¬ 
vance tickets $3.50, $4 at the door. 8' ta¬ 
bles are $5 on a first-come first-served 
basis. Talk-in on 146.085/.685 and 
448.975/443.975. For tickets and tables 
contact Ray Tackett KC9DZ, 420 Mar¬ 
ket St., Andrews IN 46702. 

OCT 9-10 

AUGUSTA, GA The ARC of Augusta will 
sponsor a Hamfest at the Civic Center, 
601 7th St., downtown, exit 46 on 1-20 
from 6 PM-9 PM Fri., and from 8 AM-5 
PM Sat. Set-up 3 PM Fri., 6 AM Sat. 
Free parking. Handicap accessible. RV 
Parking. VE Exams: registration at 12 
noon, testing at 1 PM; bring 2 forms of 
ID, Novice exam is free; upgrades bring 
original license, copy, and $5.40. Flea 
Market. Admission $4 in advance, $5 at 
the door. Children 12 and under free. Ta¬ 
bles $10. Talk-in on 144.89/145.49. For 
tickets/tables, send SASE and check to 
Paul Murray N4XTD, Burden Lake Rd., 
Aiken SC 29803. 

OCT 10 

BALDWINSVILLE, NY The Radio Ama¬ 
teurs of Greater Syracuse (RAGS) will 
hold its 37th Hamfest at the Tricounty 
Convention Center from 9 AM-4 PM. 
Flea Market set-up is 4-10 PM Fri., and 
6:30-8:30 AM Sat. All indoors. 
Wheelchair accessible. Pre-register for 
VE Exams. There will be commercial 
vendors, computers, tech talks, contests. 
Restaurants, movie theaters and snack 
bars are all on the premises. Taik-in on 
146.31/.91 MHz. For inquiries call (315) 
469-0590. 

GRAND FORKS, ND The Forx ARC will 
hold their Hamfest in the Grand Forks 
Civic Auditorium, 615 1st Ave. North. 
Swapfest with tables provided. VE Ex¬ 
ams. Forums. Admission $4. Talk-in on 
146.34/.94. Contact Gerry Nies 
N0NGW, 1815 University Ave., Grand 
Forks NO 58203. Tel. (701) 775-5066. 

HUNTINGTON, WV W5YI testing ses¬ 
sions, sponsored by the Tri-State ARA, 
Inc. VE Team, will be held at Our Lady of 
Fatima church school class rooms, 545 
Norway Ave., at 10 AM. Bring a photo ID, 
a copy of current licenses or original 
CSCE, and a completed Form 610. Form 
610 will be available at the test session. 
No pre-regisiration necessary. Arrive by 
9:15 AM to register, and to have ID and 
Form 610 checked prior to examination. 
For info call Jim Baker K8KVX, (304) 
736-6542. 


KITSAP, WA The North Kitsap ARC will 
present their 1st annual Hamfest/Swap- 
meet, at the Kitsap County Fairgrounds, 
President’s Hall (northwest corner of 
Fairgrounds and Nels Nelson Rds.) from 
9 AM-4 PM. Admission $4 at the door. To 
reserve tables, contact Matt Amis 
AA7LP, 2196 California Ave. E., Port 
Orchard WA 98366. TeL(206) 871-7099. 

TEANECK, NJ The Bergen ARA will 
hold its annual Fall Hamfest from 8 AM-2 
PM at Fairleigh Dickinson University. 
From the east, follow Rte. 4 west to River 
Rd. exit. From the west, follow Rte. 4 
west to River Rd. exit. Admission $2. 
XYL and harmonics free. Sellers $10 per 
parking space. Space with power $20 
(pre-registration required). For Hamfest 
info,—contact Jim Joyce K2Z0, (201) 
664-6725. Talk-in on 146.190/.790 and 
145.620 simplex. For VE Exams Into, call 
Pete Adely K2MRP, (201) 796-6622. 
Please, no calls after 10 PM. 

OCT 10-11 

EL PASO, TX The International Hamfi- 
esta will be held at the Texas National 
Guard Bldg., 9100 Gateway Blvd. North, 
on Sat. from 8 AM-5 PM, and Sun. 8 AM- 
3 PM. RV parking, no hookups. Admis¬ 
sion $5 in advance, $6 at the door. Ta¬ 
bles $5. Tailgate spaces $5. Seminars. 
QCWA Breakfast. VE Exams both days. 
Talk-in on 146.88 rptr. Contact Clay 
Emert K5TRW, Box 31628, El Paso TX 
79931. Tel. (915) 859-5502. 

MEMPHIS, TN The Greater Memphis 
Amateur Radio and Computer Show, 
MemFest 92, sponsored by the Mid- 
South ARA, will be held at the Mid-South 
Fairgrounds in the Pipkin Bldg., Sat. 9 
AM-4 PM, and Sun. 9 AM-2 PM. Admis¬ 
sion $5 at the door. VE Exams Sat. and 
Sun. 9 AM-12 noon. Flea Market tables 
$20 per table for the weekend; contact 
Steve Cheeseman NX3W, 3290 New 
Getwell, Memphis TN 38118. Tel. (901) 
365-6621 (W), (901) 368-6781 (H). Ex¬ 
hibitors contact Nita Woofford N4DON, 
2966 Cordell, Memphis TN 38118. Tel. 
(901) 383-4971. Talk-in on 146.28/.88 
and 449.00/444.00. 

OCT 11 

WAUKESHA, Wl The Kettle Moraine 
RAC Inc. will hold its 14th annual 
Ham/Computer Swapfest at the Wauke¬ 
sha County Exposition Center, Hwys J & 
FT. All indoors from 8 AM-1 PM. Advance 
tickets $4, $5 at the door. Reserved ta¬ 
bles are $5 for each 4’ length (admission 
ticket required). Reservation deadline Is 
Oct. 3rd. Vendor set-up at 6 AM. The 
Badger Exminers will conduct Exams. 
For reservations, send a check payable 
to KMRA Swapfest, P.O. Box 411, 
Waukesha Wl 53187-0411. Please in¬ 
clude an SASE. Waukesha County Air¬ 
port is next door for fly-ins. 

OCT 17 

GRAY, TN The Appalachian Fair 
Grounds, off 1-181, will be the location for 
the 12th annual Tri-Cities Hamfest, spon¬ 
sored by the Kingsport, Bristol, and 
Johnson City Radio Clubs. Drive-in in- 


Mail inquiries to Tri-Cities Hamfest, P.O. 
Box 3682 CRS, Johnson City TN 
37602. 

SCOTCH PLAINS, NJ The Tri-County 
Radio Assn, will hold their TCRA Ham- 
puter Fest, from 8 AM-2 PM, at the Union 
Catholic Regional High School (on Mar- 
tine Rd.). Donation $4. Children under 12 
admitted free (must be accompanied by 
a parent). For walk-in VE Exams, please 
arrive by 9;30 AM. Bring check for $5.40 
made out to “ARRL VEC” for all except 
Novice exams. Also bring your original li¬ 
cense and a Xerox copy; 2 forms of ID; 
pencils and a pen. Resen/ations required 
for; Tailgating $8; Tables $10 ($12 with 
power). Contact Dick Franklin W2EUF, 
310 Indian Trail, Mountainside NJ 
07092. Tel. (908) 654-4943. 

OCT 18 

CAMBRIDGE, MA A Tailgate electron¬ 
ics, computer and amateur radio Flea 
Market will be held at Albany and Main 
Streets from 9 AM-2 PM by the MIT Elec¬ 
tronics Research Society, the MIT Radio 
Society, and the Harvard Wireless Club. 
Free off-street parking. Tailgating. Admis¬ 
sion $2. Sellers, $8 per space at the 
gate, $5 In advance (includes one admis¬ 
sion). Set-up at 7 AM. For space reser¬ 
vations/info, call (617) 253-3776. Mail 
advance reservations before Oct. 5th to 
W1GSL, P.O. Box 82 MIT BR., Cam¬ 
bridge MA 02139. Talk-in on 146.52 and 
449.725/444.725—pi 2A—W1XM rptr. 


CENTRALIA, IL The Centralia Wireless 
Assn., Inc,, will hold its annual Hamfest 
at the Kaskaskia College Gymnasium, 3 
miles Northwest of Centralia IL, starting 
at 8 AM. Set-up is at 6 AM. Free parking. 
Reserve your tables in advance @ 
$l/foot. Bring your own tables @ $.50 
per foot. Tailgating free. Admisslon/Main 
Prize tickets are $2 each or 3/$5, pur¬ 
chased in advance or at the Hamfest. 
For table and space resen/ations, con¬ 
tact Bud King WA9U, (618) 532-6606. 
Mail ticket orders with an SASE to Cen- 
tralia Wireless Assn., Inc., Hamfest 
rickets, P.O. Box 1166, Centralia IL 
62801. 


KALAMAZOO, Ml The Southwest Ml 
AR Team and the Kalamazoo ARC will 
co-sponsor a Hamfest at Kalamazoo 
Central High School. Take US 131 to M- 
43 east to Drake Rd., then north to the 
school. Doors open at 8 AM. Set-up at 6 
AM. Advance tickets $2, $3 at the door. 
Free parking. No testing. Tables are 
$1.50/ft, 4 ft min. Send requests and 
payment with SASE before Oct. 7 to 
Gary Hazelton KB8PL, 75075 M-40, 
Lawton Ml 49065. Make checks payable 
to Kalamazoo Hamfest. 


MARION, OH The Marion ARC will pre¬ 
sent its 18th annual Heart of Ohio Hamfi- 
esta/Computer Show at the Marion 
County Fairgrounds Coliseum from 8 
AM-3 PM. Free parking. Advance tickets 
$4; $5 at the door. Tables $8. Talk-in on 
147.90/.30 rptr. Contact Dan Burns 
N8JMF, 844 Robinson, Marion OH 
43302. Tel. (614) 382-2384 M-F after 4 
PM, or S-S all day. 


MILAN, OH The 1992 FARA Hamfest/ 
Computer Fair will be sponsored by the 
Firelands ARA, indoors at the EHOVE 
Vocational School, just 1/4 mile north 
from Ohio turnpike Exit 7 (1-80/90) Rt. 
250. Mobile Check-in is on 146.805/.205 
MHz. Advance tickets $3, $4 at the gate. 
8' tables $8 ea. Set-up Sat. 7 PM-10 PM; 
Sun. 6 AM. Gates open at 8 AM. Packet 
seminar/demonstration. ARRL Awards 
rep will be on hand to certify hams for 
DXCC. Ohio’s largest factory outlet mall 
is across the street. A discount coupon 
book Is provided for all ticket holders. 
Contact Gene Hutchins, 45 Welton 
Ave., Norwalk OH 44857. Tel. (419) 
668-5796. 


QUEENS, NY The Hall of Science ARC 
Hamfest will be held at the New York Hall 
of Science parking lot. Flushing Meadow 
Park, 47-01 111th St, Vendor set-up at 
7:30 AM, Buyers admitted at 9 AM. Free 
parking. Admission: Buyers $5, Sellers 
$8 per space. Talk-in on 445.175 NB2A 
rptr., 146.52 simplex. Call at night, 
Charles Becker WA2JUJ, (516) 694- 
3955; Arnie Schiffman WB2YXB, (718) 
343-0172. 


TUCSON, AZ De Anza Drive-In, 22nd 
St. and Alvemon Way, will be the site of 
the 5th annual Tucson Hamfest, spon¬ 
sored by the Old Pueblo Radio Club, AR¬ 
RL and ARCA. Open from 7 AM-1 PM. 
There will be meetings for ARCA, Re¬ 
peater Owners, and AZ Node Operators. 
Flea Market. Sellers $4 per space (In¬ 
cludes FREE cup of coffee and FREE 
drawing ticket). Buyers $1. Talk-in on 
146.22/.82, 146.28/.88, and 146.52 sim¬ 
plex. Contact A.J. Pawlowski KB7K2, 
3418 W. Green Trees Dr., Tucson AZ 
85741. Tel. (602) 742^2605. 

OCT 24 

GRANDVIEW, MO The annual October- 
fest, sponsored by the Southside ARC, 
will be held at Grandview East Junior 
High School, 12650 Manchester, from 8 
AM-3 PM. Free parking. Wheelchair ac¬ 
cessible. Advance tickets 4/$5; 3/$5 or 
$3 each at the door. Table space $12 per 
table, limit 3 per exhibitor. Set-up at 6:30 
AM. Talk-in on 147.12-r-. A transmitter 
hunt will follow the hamfest. Contact 
Southside ARC, P.O. Box 1142, Grand¬ 
view MO 64030, or Frank Staudenraus 
N0GXO, (816) 331-7338. 

GREENWOOD, N.S., CANADA The 
Greenwood ARC will hold its 4th annual 
Ham/Electronics Flea Market from 9 AM- 
2 PM at the Greenwood Community 
Center in Greenwood, Nova Scotia. Talk- 
in on 147.^40■^ VE1WN rptr. Contact Jim 
Baskey VE1APV, Greenwood ARC, 
P.O. Box 63, Greenwood NS BOP 1N0, 
Canada. Tel. (902) 765-6272, or FAX 
(902) 765-5449. 

SUMTER, SC The Sumter ARC will hold 
their 6th annual Hamfest at the Sumter 
Exhibition Center, 700 W. Liberty St., 
from 8 AM-4 PM. VE Exams. CW Con¬ 
test. Friday night Cookout. Admission $5. 
Tables $6. Talk-in on 147.015. Contact 
Dan Mask WB5SGH, (803) 775-9106, or 
write to P.O. Box 193, Sumter SC 
29151. 
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OCT 24-25 

CHATTANOOGA, TN HamfesI Chat¬ 
tanooga will hold their Amateur Radio & 
Computer Convention at the Chat- 
tanooga-Hamilton County Convention & 
Trade Center. For more info, contact 
Barbana Gregory WA4FIUC, P.O. Box 
3377, Chattanooga TN 37404. Tel. 
(615) 892-8869. 


OCT 25 

DUBLIN, PA The R.F. Hill ARC will hold 
their annual Hamfest at the Dublin Fire¬ 
house, Rte 313, 5 miles from 
Doylestown. VE Exams, all classes; 
bring documents. Flea Market spaces: 
indoors S8; outdoors S6. Bring your own 
tables. Admission $5. Hamfest Hotline: 
Bob Frantz, (215) 536-9098 or P.O. Box 
29, Colmar PA 18915. 

MILFORD, CT The Coastline Amateur 
ARA will conduct VE Exams for all class¬ 
es at the Fowler Bldg., 145 Bridgeport 
Ave., starting at 12 noon. Walk-ins. Con¬ 
tact Gary NB1U, (203) 933-5125 or Dick 
WA1YQE, (203) 874-1014. 

OCT 31 

FRANKLIN, KY FranklinFest ‘92 will be 
sponsored by the Southern Kentucky AR 
Group, on Wall St., from 8 AM-2 PM. Di¬ 
rections: from the North—exit 6 off of I- 
65. Weston KY 100, turn left onto KY 
1008 to Wall St. Event is on the right side 
of the intersection. From the South—Exit 
2 off of 1-65, north on US 31W, right on 
1008, left on Wall St., we're on the right. 
Nashville is only 40 minutes away. Ad¬ 
mission $5 in advance. Tables $4. Free 
parking for cars. RVs and busses. Talk-in 
on 146.065/.665 and 146.52. Contact Ed 
Schwab KA4REF, P.O. Box 9656, Bowl¬ 
ing Green KY 42102. Tel. (502) 843- 
4389. 


GROTON, CT The annual Tri-City ARC 
Auction will be held at the Senior Citi¬ 
zens Center, Waterford Municipal Com¬ 
plex (Rt. 85, south of Exit 77 of 1-395, or 
north of Exit 82 of 1-95). Set-up at 9 AM. 
Auction from 10 AM until sold out. Free 
admission. Wheel chair access. Bring 
your equipment to be auctioned. Talk-in 
on 146.07/.67 rptr. For Info call KA1BB, 
(203) 739-8016. 


ST. LOUIS, MO The Gateway Ham Ra¬ 
dio Club will sponsor a Hamfest at the 
West County Technical School trom 8:30 
AM-2 PM. Set-up at 6:30 AM. Exit south 
from I64/US40 on Maryville Center Drive. 
VE Exams: call (314) 567-8777 \o regis¬ 
ter. Flea Market. Admission tickets $1 In 
advance, $2 at the door. Indoor tables 
$5. Tailgating $3. Talk-in on 146.94/4. 
Contact Angie Fischer KB0HXY, (314) 
225-5560, or Dave Novak N0DN, 10 
Ann Ave., Valley Park MO 63088. Tel. 
(314) 225-1952, answering machine. 


sored by the Radio Central ARC, will be 
held from 9 AM-4PM at Suffolk Commu¬ 
nity College, Long Island Expwy exit 
62—Nicholls RdiCounty Rd. 97 North 1 
mile. Free parking. All indoor Rea Mar¬ 
ket, ham dealers, computer show, VE 
Exams, DX. Admission $5 at the door. 
Tables $20 in advance. Send to Radio 
Central ARC, P.O. Box 680, Miller 
Place NY 11764. Talk-in on 145.15-4Z or 
449.525-2A. Contact John Mark 
KB2QQ, (516) 689-6336 or Jo Ann Coir 
letti N2IME, (516) 399-1877. 


SPECIAL EVENT 
STATIONS 


OCTOBER 1992 

BAHAMAS The Bahamas ARS will op¬ 
erate C6A500 throughout the month of 
October, to commemorate the 500th an¬ 
niversary of the discovery of the New 
World by Christopher Columbus. Opera- 
lion will be continuous during 0001Z- 
2359Z Oct. 12, otherwise, intermitlent 
coverage will be kept through the month. 
Frequencies: 3590, 3740, 7030, 7090, 
7290, 14,070, 14,135, 14,290, 18,150, 
21,140, 21,204, 21,390, 24,950, 28,190, 
28,350, 28,990, 146.640 -600. All autho¬ 
rized BARS members may operate in 
Oct. with /500 suffix. Awards: 1. Three 
different /500 contacts; 2. Ten different 
/500 contacts (one must be C6A500). 
For QSL send SAE and 3 IRCs to BARS, 
Box SS.6004, Nassau, Bahamas, or 
Bahamas Bureau. For an award, send a 
copy of your log with 3 IRCs. 

OCT1 

HOUSTON, TX The M.D. Anderson 
Hospital AR Volunteers, sponsored by 
the University of Texas M.D. Anderson 
Cancer Center, will operate Station 
KK5W, 1500Z-2100Z. to commemorate 
the 9th annual Childrens’ Christmas Card 
Parade through the Medical Center. Dur¬ 
ing 1630Z-1830Z, operation will be from 
a float In the parade. Frequencies: 
7,292.9, 18,129.9, 21,392.9, 28,392.9. 
For a certificate, send QSL and a 9 x 12 
SASE to KK5W, M.D. Anderson Hospi¬ 
tal, Amateur Radio Volunteers, 1515 
Holcombe Blvd., Houston TX 77030- 
4095. 


OCT 3-4 

PITTSBURGH, PA The Breezeshooters 
ARC will operate W3XX from the USS 
Requin SS481. a WWII submarine, Time: 
1400Z-2100Z each day. Phone frequen¬ 
cies: 28.450, 21.350, 14.250, 7.250, 
146.52. CW frequencies; 28.150, 21.050, 
14.050, 7.050. This SE Station is being 
operated to celebrate the 1st year an¬ 
niversary of the Carnegie Science Cen¬ 
ter. For a QSL card and certificate, send 
an 8 1/2 X 11 SASE to Ron Berry 
WB3LHD, 326 Sunset Dr., Bethel Park 
PA 15102. 


ST, PAUL, MN The 8th annual Hamfest 
Minnesota & Computer Expo will be held 
at the St. Paul Civic Center. Presented 
by the Twin Cities FM Club, “The Big 
One* will feature major manufacturers, a 
huge indoor Flea Market, VE Exams, etc. 
Advance tickets $5. $6 at the door. Ta¬ 
bles $18 ea. Special educational seminar 
by Carole Perry WB2MPG. Talk-in on 
146.16/.76 rptr. For info, write HamfesI 
Minnesota 8 Computer Expo!, P.O. 
Box 5598, Hopkins MN 55343. or call 
the Minnesota Hotline. (612) 535-0637 

NOV 8 

LONG ISLAND. NY HAMEXPO, spon¬ 


OCT10-11 

COLOMBUS, IL The Western Illinois 
ARC will operate Station W9AWE in cel¬ 
ebration of the Quincentennary of the 
European Discovery of America. Time: 
1400Z Oct. 10-2400Z Oct. 11. General 
SSB and CW sub-bands, packet, and 
147.03 W9AWE rptr. For certificate, send 
QSL and SASE to WlARC, P.O. Box 
3132, Quincy IL 623m. 

NEWCASTLE, IN The Henry County 
ARC will operate Station KA9RWP in 
conjunction with the ‘Raintree Jam¬ 
boree." beginning at 10 AM both days, 
on the General portion of 80m, 40m, 
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20m, and 21.385/28,385. Contact 

KA9RWP, P.O. Box 607, New Castle IN 
47362. 

TULSA, OK Tulsa ARC, under the call 
sign W50K, will be the official SE Station 
for the "Year of the Indian 1992” being 
celebrated throughout the State of Okla¬ 
homa. The Office of State Tourism has 
recognized Ihe TARC tor this celebration. 
The event will begin at 1700Z Oct. 10 
and will end 1700Z Oct. 11. Phone—low¬ 
er 25 kHz of the General 15. 20, 40, and 
80 meter sub-bands and the Novice 10 
meter sub-band. There will also be a 2 
meter SSB station. CW-lower 25 kHz or 
the General 20. 40 and 80 meter sub¬ 
bands and the Novice 15 meter sub¬ 
band. For a unique certificate, send QSL 
and a 9 X 12 SASE to Tulsa Amateur 
Radio club, P.O. Box 4283, Tulsa OK 
74159. 


OCT 11-12 

COLUMBUS, OH The Columbus ARA 
will operate W8TO 11 AM-10 PM EST 
(1600-0300Z) Sat., and 11 AM-8 PM EST 
(1600-0100Z) Sun., to commemorate 
Columbus Day and the 500th anniver¬ 
sary of the discovery of the Americas. 
The station will operate portable from the 
Columbus Day Celebration Site. River¬ 
front Dr., downtown Columbus, in the 
General and Advanced portions of 10, 
15, 20, 40, and 80 meters, beginning 
with the 10m band and moving to the 
next band every two hours each day. 
Contact with W8TO counts 6 points per 
band per day. Contacts with any other 
central Ohio station (0500Z Fri.-0500Z 
Sun.) on any HF band counts 1 point per 
station per day. For a commemorative 
certificate, send a copy of the log 
sheet(s) which show contacts worth at 
least 10 points, and a 9 x 12 SASE, to 
Thomas Camm, 1634 Dundee Ct., 
Columbus OH 43227-2421. 

OCT 15-18 

CINCINNATI, OH U.S.A. area radio am¬ 
ateurs will participate in the 1992 Tall 
Stacks Celebration of America’s river 
steamboating era, throughout the month 
of Oct. On-air operation Is sponsored by 
the Greater Cincinnati ARA and the OH- 
KY-IN ARS. QSL cards will feature the 17 
historic steam paddle riverboats that will 
assemble on the Ohio River at the Port 
of Cincinnati from 15-18 Oct. QSLs will 
be available from Tall Stacks stations, for 
contacis throughout Oct. Participating 
stations will use the call sign suffixes ’Tall 
Stacks" or "/TS." OH-KY-IN station 
K8SCH will be particularly active Oct. IS¬ 
IS. Tall Stacks, sponsored by the 
Greater Cincinnati Convention and Visi¬ 
tors Bureau, recalls Ihe historic and con¬ 
tinuing importance of river commerce to 
middle America. 

OCT 16-17 

GILMER, TX East Texas area amateurs 
will operate KI5UA to celebrate the 55th 
annual East Texas Yamboree. Operation 
will be in the General 40, 20 and 15 me¬ 
ter phone sub-bands; the Novice 10 me¬ 
ter phone sub-band, and locally on the 
147.32 rptr. For a certificate, send your 
QSL and 8 X 12 SASE to KI5UA, Rt. 2, 
Box 113, Diana TX 75640 

OCT 20-21 

WESTMONT, IL The Westmont ARC will 
sponsor a School-to-School QSO Party 
from 0800Z Oct. 20-0800Z Oct. 21. This 
event allows students of all cultures to 
meet one another via Ham Radio. If you 
want to participate, please drop a packet 


via S-KA9GQF @ VI9QVE No. II. 
“School to School." Send all reports to 
Westmont ARC, P.O. Box 8, Westmont 
IL 60559, USA. 

OCT 21-23 

NEW YORK, NY The “22 Crew” will 
operate WB2JKJ from the headquarters 
of the Radio club of Junior High School 
22 to celebrate the 12th anniversary 
of the Club, and EDUCOM, Education 
thru Corrmunication. Join them on 7.238 
MHz from 1200-1330 UTC, then on to 
21.395 till 2000 UTC. For an outrageous 
QSL and surprise package, write to 
RC Of JHS 22, P.O. Box 1052, New 
York NY 10002, or FAX it to (516) 674- 
9600. 

OCT 23-25 

UNION, KY The Northern Kentucky 
ARC will operate K4CO 1400-2100Z 
from Big Bone Lick State Park, in con¬ 
junction with the annual Salt Festival 
and The Commonwealth of Kentucky’s 
Bicentennial Celebration. Operation will 
be on 40. 20. 10 meter phone, and 
147.375+ rptr. For a certificate, send a 
4x9 SASE and contact number to 
NKARC, P.O. Box 1062, Covington KY 
41012-1062. 


OCT 24-25 

BROWNSVILLE, TX The South Texas 
ARA (STARS) will operate N5CAF Oct. 
24-25 from 1500Z-2200Z to commemo¬ 
rate the Border Air Fiesta II. sponsored 
by the Confederate Air Force’s Rio 
Grande Valley Wing. Voice operation on 
HF will be on 21330 MHz or 28425 MHz. 
depending on band conditions. Contacts 
via a UHF remote link will be attempted 
with CAF pilots in flying aircraft. Listen for 
the CAF B-17, B-25, P-51, C-47, etc. For 
a photo QSL, send your SASE and QSL 
to Dr. David Woolweaver K5RAV, 2210 
S. 77 Sunshine Strip, Harlingen TX 
78550. 

COOKEVILLE, TN The ARS of Ten¬ 
nessee Technological University 
(WA4UCE) will operate an SE Station in 
conjunction with the Tennessee Techno¬ 
logical University 47th Homecoming cele¬ 
bration. Operations will be on the Gener¬ 
al portions of the 80, 40, 20, 15 and 10 
meter bands, and the Novice portion on 
10 meters. For a certificate, send QSL 
and a 9 X 12 SASE to TTARS, Ten¬ 
nessee Technological University, Box 
5262, Cookeville TN 38505. 

OCT 31 

ST. PAUL, MN Station WOAA will be op¬ 
erated from the SL Paul Civic Center, by 
the S.M.A.R.T.S. RC, in conjunction with 
the Hamfest Minnesota & Computer Ex¬ 
po. WOAA will operate on the lower 25 
kHz of the 20 and 40 meter band and on 
the Novice and Tech portion of the 10 
meter band. Time: 7:30 AM-3 PM CST. 
For QSL, send SASE to W0AA-Hamfest 
Minnesota 8 Computer Expo, P.O. Box 
5598, Hopkins MN 55343. 

OCT 31-NOV 1 

BREVARD, NC The Transylvania Coun¬ 
ty ARC will operate K4AIF to celebrate 
Halloween from the Devifs Courthouse in 
Transylvania County. Operating hours 
will be from 2100Z Ocl 31-0200Z Nov. 1. 
Frequencies; 3.860. 7.243, 14.295, 
21.365, 28.335, 144.25, all SSB and 
146.52 (FM simplex). For a certificate, 
send a legal size or 9 x 12 SASE to 
K4AIF, Dick Gustafson, 302 Wilson Dr., 
Brevard NC 28712. 




Never Say Die 

Continued from page 4 

cover design, advedising and ad sales, 
dealing with printers, how to handle trade 
shows, make travel arrangements, write 
subscription, renewal and collection let¬ 
ters. establish ad rates, design media 
packs, develop direct sales, deal with 
newsstands and distributors, handle lul- 
fillment of subscriptions, decide on publi¬ 
cation size, buy paper, learn how to deal 
with dishonest competition and their lying 
circulation numbers, do cosl accounting, 
photography, artwork, halftones, color 
separations, and so on. It's an endless 
learning experience because as soon as 
you get to be an expert on the subject, 
the technology changes. 

Publishing was mostly done on sheet¬ 
fed presses when I started 73 back in 
1960. The type was set on Linotype ma¬ 
chines in lead slugs. Hot type. Then 
came cold type and Varitypers as the 
printing changed to photo-oftset in the 
1970s. IBM jumped in front by automat¬ 
ing their electronic typewriters and run¬ 
ning them from a magnetic tape—I got 
one of the first IBM Composers and got 
very good at using it. 

Next came Compugraphic and the 
Photo Typositor, with an even more ad¬ 
vanced system. That put IBM out of the 
typesetting business. Then. In the late 
'70s and early '80s, computers made 
typesetters more and more intelligent. By 
the last of the 'SOs our little microcomput¬ 
ers were powerful enough to take over. 
Today most publishers are using Macin¬ 
tosh desktop computer systems. They 
set the type and even lay out the pages. 

This column is being typed on my Mac 
PowerBook 100, a little laptop computer. 
The finished editorial comes out of my 
computer in columns, with the spelling 
checked, the lines justified and hyphenat¬ 
ed. It prints out on my lltlle desktop 
LaserWriter just as it will appear in the 
magazine. These pages are pho¬ 
tographed and from those negatives the 
offset printing plates are made to print the 
magazine. 

As a publisher I've had to learn every¬ 
thing about the business. I've read 
books, magazine articles, attended work¬ 
shops, talked with other publishers and 
so on. Learning how to build newsstand 
sales is not easy. Like almost any busi¬ 
ness, the whole system is infested with 
sharks, all waiting to screw the hell out of 
you if you don’t know whal you’re doing. I 
don't know if 10% or 20% of the people in 
any business are basically crooked or 
not, but the percentage is high. 

These days I give lectures at colleges 
on what an editor does. There's much 
more to being the editor of a publication 
than correcting spelling and grammar on 
submitted articles. An editor has to be up 
to date on the technology being covered. 
The editor should be soliciting articles— 
should know the pioneers and movers in 
the field personally. The editor should 
know the key advertisers and their prod¬ 
ucts. The editor has to know if a submit¬ 
ted article is technically correct or not. 
We’ve seen egregious examples of edito¬ 
rial stupidity in the audio field of late. 

Heck, we saw the ARRL and OST get 


gulled into helping promote compandered 
sideband. The bright side of that seems 
to be that they may have helped suck 
UPS into believing that this technology 
would help them use the 220-222 MHz 
band for their communications. A few mil¬ 
lion dollars later and they've given up. 
Snort, chuckle. If UPS had been smart 
enough to take a look at where communi¬ 
cations technology is headed instead of 
where it had been, they'd have opted for 
an all-digilal system. 

Even the Japanese have been blind to 
this, investing billions in analog high defi¬ 
nition TV. They may have beaten the 
heck out of us in consumer electronics 
production, but they're making cata¬ 
clysmic marketing mistakes which give 
us all sorts of opportunities—all of which 
we've managed to miss so far. 

Just look al the way they shot them¬ 
selves in the foot with their Beta vs. VHS 
battle, which held back the VCR market 
for several years. They managed to 
agree on CDs, so that was the fastest 
growing new consumer electronics indus¬ 
try in history. Now they're at it again with 
their digital compact cassette (OCC) and 
mini-disc (MD) technologies. These will 
not only damage each other, they’re go¬ 
ing to seriously set back CDs in the pro¬ 
cess. 

Any business you get into in your 
spare time will be a learning experience 
which will help free you from the fear of 
being out of work. It’s money in the bank. 
And, of course, once you begin to know 
your spare-time business it’s going to ex¬ 
pand and you'll get the heck out of that 
old nine-to-fiver and never have to worry 
again about being fired. Oh, you'll have a 
new bunch of worries. And you'll be 
working 100-hour weeks instead of 30 or 
so. But you'll be having the lime of your 
life. Only your wife and kids will notice. 
Unless of course you entrap them In your 
newfound fun and fhey’re a part of your 
new business, 

I keep plugging for publishing be¬ 
cause there's such a tremendous need 
for information. I’ve a list of dozens of 
new publications that are needed. Like 
there's this inventor Ovshinski out in the 
Midwest, who came up with Ovonics 
around 20 years ago. He was on to 
something, but he never really got any¬ 
where because there was no publication 
to provide information on his Ovonic de¬ 
velopments. You'll see his technology in 
Ovonic photo-electric panels, but not 

New technologies desperately need 
supporting publications. Any growing field 
needs information resources to feed the 
growth. Pick a new industry, become an 
expert, and start publishing. Or just start 
publishing and then become an expert, 
the way I did with computers and digital 
audio. 

When I published the first issue of 
Byte I didn't know squat about comput¬ 
ers. Within a year I was lecturing on 'em. 
Within two I'd started two more computer 
magazines and was putting on a major 
industry computer show at the Boston 
Commonwealth Pier. But without all I’d 
learned about publishing by starting Am¬ 
ateur Radio Frontiers in my spare time, 
none of that would have been possible. 

There isn't one thing that I’ve done 
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that anyone else couldn’t have done. I 
just used my time differently. I used it to 
create things and to learn. I do read a lot. 

I just counted and I've got over 50 six- 
foot bookcases full of books I've read. 
That’s about one bookcase a year for the 
last 50 years. That’s a little more than the 
average person in Who's Who reads— 
they average about 20 books a year. I 
seem to be running more like 10 books a 
month, but then there are an awful lot of 
things I’m interested in. My recent orgy of 
reading as homework for my report lo the 
New Hampshire Economic development 
Commission got me into a bunch of new 
areas. 

If you're even remotely in danger ol 
being unemployed as a result of changes 
in technology or business, you could do 
worse than look for a spare-time busi¬ 
ness to start—and use as a learning tool. 
We don't need management layers these 
days when we have faxes, answering 
machines, cellular phones. BBS. pagers, 
conferencing, voice mail, Fedex, UPS, 
computers and so on. Business is chang¬ 
ing and we either change with it or we're 
in for a cold, hard shock as we line up lor 
those old unemployment checks and 
start wondering what in heck happened. 

It doesn't make any difference how 
well you can do a job that Isn't needed 
anymore. Or one that can be done for 
half the price or less in Mexico. Or one 
that can be done cheaper and faster by a 
computer. Where are those endless rows 
of statisticians and people at adding ma¬ 
chines in insurance companies? Well, 
Ihe/re sure not doing that kind of work 
anymore. So how secure is your job? If it 
blows away, have you a parachute 
ready? Have you been building other 
skills and interests? 

Amateur radio is a wonderful spawn¬ 
ing ground for new ideas. It provides a 
fantastic opportunity to learn, both from 
books and by doing. The early ham re¬ 
peater aficionados easily went into cellu¬ 
lar radio and two-way radio sales and 
service. Others just blathered and still 
have a problem coming up with their 
membership dues for the ARRL every 
year. Once you have some skills and 
know what you're doing, you’ll never be 
short of money again. You'll be able to 
zip over to Europe or Asia if you want. 
You’ll be able to go on a DXpedition to 
some rare spot. You'll be able to buy that 
new ham rig. Any new ham rig. 

Mail order is coming along fast, open¬ 
ing up many opportunities—even in ama¬ 
teur radio. I started my first mail order 
business when I was 12 and I'm still al it 
with Uncle Wayne's, MusIc/NH, and 
things like that. Mail order will either 
teach you a lot about advertising or pun¬ 
ish you endlessly. You'll learn about using 
direct mail. 800-numbers, inventory con¬ 
trol. just-in-time deliveries, pricing, off¬ 
shore manufacturing, importing, export¬ 
ing. writing and designing catalogs, print¬ 
ing. bulk mailing, and so on. And you'll 
start building quite a library. 

No, as an entrepreneur you won't 
have as much time to spend adding to 
the pile-ups or babbling endlessly about 
nothing much to people you don't know 
and probably won't talk with again. If the 
shoe fits you can get mad. I'm used to 
that and won't mind. 


Sudden Death 

There's one more benefit to building 
your skills. This has to do with your 
sense of setf-worth. People who have low 
esteem, such as those who are retired, 
have a much higher incidence of fatal 
heart attacks. Since your sense of worth 
helps keep you alive, perhaps il’s worth 
an investment of your time. 

It turns out that our feeling of being 
useful has a lot to do with our staying 
alive. Well, it makes sense, from a sur¬ 
vival of the fittest point of view. Once one 
is no longer useful, why not die? 

A Business Opportunity 

Okay, all you Incipient entrepreneurs, 
you've been pestering me for ideas for 
new products. No. it isn't a ham prod¬ 
uct—not for the really big market—but 
you can make a ham model that ought to 
do well, even with the bunch of frugal 
(cheap) old hams we still have left mak¬ 
ing a mess of our bands. 

The idea for the product came out of 
my research into what’s gone wrong with 
our American educational system. Mostly 
it’s an old socialist-oriented system, 
based on the factory approach to teach¬ 
ing. We need to admit, even in education¬ 
al circles, that capitalism has won over 
socialism and start phasing out our failed 
social experiments—like our public 
schools. 

In Japan, where families are far more 
involved with their children’s educa¬ 
tion and far less involved with nightly 
family hypnotic sessions watching sit¬ 
coms and ball games on TV, complete 
with six-packs, the families make sure 
the kids understand the importance ol 
education by providing each of their 
children with a desk for doing their home- 

The product then is a kid-sized desk, 
complete with the brjst lighting lor doing 
homework. Make it sturdy, not out ol 
cardboard. Give It places to keep things. 
Make it deliverable knocked-down, but 
simple to assemble. 

With the ihcreased parental interest 
in helping their kids do well in school, you 
should have Ohe heck of a market for 
these and sell ’em by the zillions. 

The ham version should be designed 
to fit today’s miniature rigs, not the kluges 
of yesterday. You don’t need (or even 
want) space for the linear—that should 
be kept far enough away from the operat¬ 
ing position so that the 60 Hz magnetic 
field from the power transformer isn't 
messing with your few remaining func¬ 
tional brain or other cells. Our cells tend 
to self-destruct around strong magnetic 
fields. 

On the ham model I’d slant the desk¬ 
top to allow the face of the rig to be 
easily accessible—and leave room in 
the back for the cables. You need room 
for a packet unit, plus a shelf for a com- 

But the parent market is the big one. 
Every kid should have a well-lit. dedicat¬ 
ed study desk and a quiet place to use 
it. Now, can you bring in the economy 
model for under S100 retail? Plus ship¬ 
ping, of course. The deluxe model, with 
drawers and shelves, should do well at 
around $299. And a matching comfort¬ 
able chair for an extra $49? 



Are You Mad Yet? 


With the ARRL doing every bit as 
good a job of running amateur radio as 
Bush is Presidenting our country, our 
hobby, as well as our country, is in the 
soup. The bad guys have taken over 
Congress and are running the country 
like a Western town in the hands of the 
saloon owner. The administration hasn't 
the guts to do anything. And the closest 
thing we've got to a masked man to help 
us out is Perot. In amateur radio the bad 
guys have control of 20m and 75m, and a 
good foothold on 2. No masked man 
there either. And certainly no one in con¬ 
trol. Please let me know when you're 
mad enough to actually do something 
about It! 

I was just reading the FCC docket 
having to do with relaxing our non-com- 
merclal regulations. I got a huge laugh 
when I read, 'The League states that Its 
suggested amendment would not subject 
the service to exploitation because the 
self-regulating character of the service 
would provide the proper checks and bal¬ 
ances.' What dream world were they In 
when they wrote that bunch of hooey? 
Self-regulating? Har-de-har-har. Self-un¬ 
regulated is a more apt way to pul it. Ob¬ 
viously no one at the League has turned 
on a receiver in years, nor have they, 
from any indication I can see reflected in 
QST. been even opening their mail. 
We're as self-regulating as the New York 
City ghettos. 

They did a film on the conversion, dur¬ 
ing the last two or three years, of Manch¬ 
ester, New Hampshire, from a relatively 
crime-free city, to one of crack houses 
and prostitutes, with the police apparently 
unable to stem the tide. As in many other 
cities where this change has taken place, 
the local citizens have mostly fled to the 
suburbs. But a few have refused to be 
cowed. They're lighting back. They're 
writing down the license plates of John's 
cars. They're setting up neighborhood 
action groups—and they're having some 
success. 

I've been hassling the ARRL for sev¬ 
eral years now to organize a self-policing 
system which would help clean out the 
garbage on our bands. Well, obviously 
they aren't going to do anything, so it's up 
to you. We need to form some posses to 
go after our bad guys. And I'm not talking 
about just documenting their evils and 
turning the dossier over to the FCC for 
action. I'm talking about us doing the ac- 

We need to pinpoint the bad guys. 
Fine, let's start by setting up a high fre¬ 
quency direction finding network. From 
there we can get local groups to find out 
exactly who Is trashing us. Once we 
know that it's time to gel the posse to¬ 
gether and visit the low life en mass. This 
will have an effect 90% of the time. 

But suppose it doesn't, then what? 
Hey, you've just begun to fight. How 
about a little neighborhood newsletter de¬ 
livered to all his neighbors, telling them 
what he's been doing? This will put pres¬ 
sure on him through his family. How hard 
can it be to find out where he works? 

I'll tell you this, if I lived in the city and 
prostitutes started setting up business 
near me I'd be out there with my camera, 
snapping pictures of every car that 


stopped to talk with them. I'd gel their 
home address from the city records and 
send a picture to their wives to let them 
know what their husband's doing. I might 
even print the pictures on postcards. 

You remember when people would 
take your picture waking along the street 
and then hand you a card telling you 
where you could get a copy? I wonder if 
the Johns might want to spend $20 lor a 
photo of them talking with a prostitute 
from their car? You might be able to gen¬ 
erate a very good business that way- 
make several hundred dollars a day. If 
they dont pay the $20 their wile'll get the 
picture. It's my entrepreneurial twist of 
mind—I can't help it. Why not make a 
buck and do good at the same time? If 
they can afford $50 lor the prostitute, 
they've got an extra $20 for you. 

Anyway, there's plenty we can do to 
clean up our bands—but we have to want 
to enough to make the effort. We have to 
care. I think it's clear to even the most 
fuzzy-minded hams that the ARRL isn't 
going to do squat—and we know the 
FCC would rather just close down the 
bands than spend the money to police 
them. It'd be cheaper—and then they 
could auction them off and put a lew bil¬ 
lion into the treasury for Congress to 
send to some lousy dictator, or to build 
useless dams. They spent a lew mil 
building a totally unneeded dam in Peter¬ 
borough. courtesy of the political clout of 
Senator Cotton a lew years back. Great 
pork project. Buncha crooks. 

It's all up to you. I've explained how 
you can reclaim our bands from the ban¬ 
dits, but you've got to stop grousing and 
actually do something. The meek do not 
seem to be making much progress in in¬ 
heriting the earth. The/re more giving 
ground. 

How The Brain Works 

It might be closer to entitle this piece 
“Why we're all crazy." Thai's more the 
normal journalistic style—go lor people's 
attention. Well, it works for the National 
Enquirer, right? 

Though we lend to constantly look lor 
similarities in people—things with which 
we are familiar—we have to admit that 
everyone Is different. Some are a lot dif¬ 
ferent, some just a little. Those who are a 


whole lot different we label as crazy. But 
it's all just a matter of degree. 

And that raises the question, how 
come everyone Is so different? And when 
someone gets loo different Is there any¬ 
thing we can do about it? Or do we have 
to lock 'em up and do our best not to be 
bothered? Of course once we understand 
why people are different, that'll presum¬ 
ably help us not only repair those who 
are the most screwed up (different), but 
might also help anyone with a less than 
optimum response to things. 

To understand how our mind works 
we have to start with some very basic 
concepts. Also, I hope the concept that 
the mind and body are parts of the same 
organism and cant really be considered 
separaleiy won't strain you. When I refer 
to the mind, that's shorthand for 
mInd/brain/body. 

Law One 

All living things obey one universal 
law. the law of self-preservation. It's a 
good basic law and the one from which 
the other natural laws developed. Once 
you have that one law. the others are in¬ 
evitable—such as survival of yourself 
through your children—and the survival 
of all living things through natural selec¬ 
tion and the survival of the fittest. 

Now. if you were going to design a liv¬ 
ing thing of any kind, you'd build in the 
self-preservation law as part of the most 
fundamental programming. You'd hard 
wire that into the computer system. Com¬ 
puter system? Well, all living things seem 
to be able to be aware of other living 
things and react to them, from amoebas 
to trees—even most peopie. That calls 
lor some kind of intelligence that we don’t 
see in a rock—or on 14.313 kHz. So let's, 
for simplicity’s sake, compare whatever 
living things use to be aware of other 
things and react to them to a computer. 
It’ll greatly simplify my job of explaining 
how people work. If you understand 
about programming computers, that 
won't hurt either. That means under¬ 
standing about hard-wired instructions, 
machine language, and so on. 

So let’s start by comparing our brain 
to a computer. And that’s mostly what it 
is. No, H isn't digital. We’re just beginning 
to discover how the fool thing really 
works. We have discovered that it's aw¬ 
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fully complicated, but we haven't even lo¬ 
cated exactly where memories are stored 
or in what way they're stored. We know, 
but don't like to admit, that not all brains 
are equal at birth. There’s a little matter 
of genetic design, with everyone being a 
little different. That ‘all men are created 
equal’ stuff is baloney and gels reason- 
challenged people into all kinds of trou¬ 
ble. Some people start out with better 
brains. 

Alas, by the time the kid gets 
squeezed out into the world some nine 
months later, the environment has al¬ 
ready had a good (or bad) head start on 
programming. Now, 11 you use common 
sense (whatever that is), or understand 
computers, you know that the earlier the 
programming, the more influence it has 
on the end ability of the computer to func¬ 
tion effectively. Well, you're going to hate 
the concept, but that's the way It is with 
kids. That nine months sloshing around, 
gelling occasional poundings from dada 
as he sees how dose to birth he can con¬ 
tinue sex with mommy, and other discom¬ 
forts. all are programmed into the devel¬ 
oping computer system. 

Yes, that little fetus can hear what’s 
going on. No, it can't think yet. But it can 
and does react to noises, drugs, and oth¬ 
er disturbances. The real downer Is that 
little Icky in there is busy recording a lot 
of that noise—and that includes voices. 
Ask me how come the fetus does some¬ 
thing like that. 

Let’s go back to Law One, self-preser¬ 
vation. Well, if a living thing Is going to 
preserve Itself It has to avoid getting 
killed. Make sense? And what helps liv¬ 
ing things avoid death? Senses. Like for 
instance pain. We have a built-in pain 
sensing system to protect us from hurting 
ourselves. We go to rather great lengths 
to avoid pain because that's equated with 
non-survival on a very basic level. 

Now here’s where things gel screwed 
up. The basic idea Is a good one. The 
stove Is hot and you get burned if you 
touch it. So you quickly learn to keep 
your wandering lingers off stoves. You 
avoid the pain—and that helps you keep 
10 operating fingers—at least until you 
lake shop and are inattentive lor a mo- 

The hard-wired programs in our com¬ 
puters have an instruction which says 
that when we feel pain we equate that 
pain to our other perceptics. This is a 
way to help us avoid the pain a second 
time. So if we see a stove or hear a ket¬ 
tle, or whatever, we don't have to con¬ 
sciously consider whether to draw back 
those fingers or not, we get ’em the hell 
out of there last and think about it later. 
This doesn't happen on a conscious lev¬ 
el, it's subconscious. Well, the difference 
in time between the two functions can 
save your life, so that's a good basic pro- 

The pain sets up this sort of look-up 
table In the subconscious mind which has 
a little bunch of neurons equating the 
perceptics registered at the time of pain. 
This is not a thinking operation, it’s entire¬ 
ly automatic. Alas, as Congress has 
proven to us endlessly, even the best of 
laws lend to have bad consequences. 
And this basic response has some terri¬ 
ble consequences. The basic idea 
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probably works line for trees and amoe- 
bas, but by the time it’s applied to hu¬ 
mans it’s in need of some serious updat¬ 
ing. But changing a basic law is far more 
difficult than tinkering with the Constitu¬ 
tion—like trying to pass a law preventing 
Congress from spending more money 
than we have. 

The problem is that it doesn't take 
long before there are thousands of these 
memory circuits, all warning us to avoid 
sounds, sights, feelings, and so on. 
Then tens of thousands. Yes, it's possi¬ 
ble to go into the mind and erase these 
fool equation circuits and when we do 
the person's IQ zooms upwards as more 
and more of the mind is available lor 
thinking and no longer tied up with all 
that garbage. 

The basic instruction says we're to 
avoid pain because pain can lead to 
death. Maybe you've noticed—all pain 
Isn't physical. We sutler emotional pain 
too. And yes. the brain treats emotional 
pain exactly the same way it treats phys¬ 
ical pain—it sets up a circuit with all the 
perceptics dutifully recorded that went 
with the pain. 

Does all this make good sense? And 
now can you see why, with subcon¬ 
scious messages to avoid this and to 
avoid that, we are so irrational? That's 
the way we've been programmed. We 
don't know why we are uncomfortable 
when we hear a certain sound. We don't 
have a clue that a sound pattern can 
trigger our reactions. Sound pattern? Do 
I mean like the pattern of some words? 
Bet your bippy I do. 

So let's go back to that fetus record¬ 
ing sounds when it registers pain, it's 
like a tape recording. There's no under¬ 
standing of what the sound pattern 
means. That comes later, and still on a 
subconscious level, where the sounds 
still have no way to be translated Into a 
consciously understood meaning. But, 
whooey, can they have an impact on our 

Hypnotism 

If you know much about hypnotism 
you know that people can be made to do 
things they wouldn't normally be able to 
do—and then later have no recollection 
of doing them. You can tell a hypnotized 
person thal when they wake up they will 
not be able to see a certain person in the 
room. And they won't. 

You can tell them that when they've 
been brought out of the trance they'll 
take off their jacket when you touch your 
sleeve—and put it on again when you 
touch your throat. You wake them up 
and they'll be taking off their jacket and 
putting it back on a dozen limes, each 
time coming up with what is to them a 
rational reason for it. After a while it'll fi¬ 
nally become apparent, even to them, 
that something's amiss. But meanwhile 
they will sincerely explain their actions 
and believe what they are saying. 

The subconscious works that way. 
The sorry fact is that we can'l believe 
our own conscious minds. We're con¬ 
stantly lying to ourselves and others. 
This has a lot to do with why none of to¬ 
day's psychotherapy has much of an ef¬ 
fect in changing people. We don't con¬ 
sciously lie, but on the subconscious lev¬ 


el the lying is endemic as these protec¬ 
tive pain avoidance circuits kick in and 


The Good News 

Yes. it's possible to help others to 
erase those darned pain avoidance 
memory circuits. I know how to do it and 
I'm very good at it. It takes a little prac¬ 
tice-practice and a solid understanding 
of what you're doing. No, you can't do 
anything to help yourself—It’s that con¬ 
scious mind of yours, which will protect 
you until your death. The therapist has to 
bypass the conscious mind and work en¬ 
tirely with the subconscious—which for¬ 
tunately is simple to do. 

The Bad News 

As tar as I know, no one is available 
anywere who knows how to do this. 
There used to be a few people who were 
very good at It, but most of 'em are dead 
now—and I'm not looking so good my¬ 
self. The other bad news aspect of this is 
that once you understand how to repair 
screwed up brains, you also have a key 
to use your knowledge lor evil. One 
chap, who I knew quite well, did this and 
made billions. 

Wow, billions! Does that gel your en¬ 
vy working? I think that’s one of my 
problems. I haven’t any envy. I can’t 
think of anyone in the world thal I envy— 
or that I even remember envying. I know 
a bunch of multi-millionaires and even a 
billionaire. I wouldn’t swap with any of 
'em. 

Yes, I can tell you how to help others 
with psychological problems. But you'll 
find the same thing I did. People's con¬ 
scious minds are so protective that 
they'll do almost anything to avoid clean¬ 
ing out the circuits thal are screwing 
them up. They'll take off and pul on their 
jackets lor years, coming up with fresh 
excuses each time—excuses they really 
believe. And they’ll gel into lousy rela¬ 
tionships. act irrationally, and make a 
mess of their lives and those around 
them. But get help? Har-de-har. It’s the 
same with drug addicts who are the last 
to admit their addiction—to crack, nico¬ 
tine, alcohol. 

So I'm not sure why you'd want to 
bother learning how to help people when 
so few are willing to be helped. And you 
can't help yourself. Of course, if you 
work with someone else, you can help 
each other, which works out well. The 
problem with thal is that you can'l ever 
work with someone who Is afraid of what 
you'll think. This erects a wall. It really 
has to be a stranger to work well. And 
once you gel familiar with the process 
you can go in there and clean out whole 
messes of avoidance circuits in short or¬ 
der. You can actually help 100% of the 
people you work with and do in hours 
what other therapies only hope to do in 
months or years. 

I've helped well over a hundred differ¬ 
ent people so far, so I have some inter¬ 
esting anecdotes. No, I haven’t time to 
go back into thal business, so don’t ask. 
But I will say that very few chronic ill¬ 
nesses are unavoidable. Every illness 
has a psychological component—an 


Explaining how to repair the mind 
isn’t as easy as explaining how it works 
and how it gets so screwed up, so it’ll 
take a good deal of whining and com¬ 
plaining to get me back to my word pro¬ 
cessor to tackle that topic. I expect I'll 
gel a lot more "I don't always agree with 
you" baloney. As soon as you've done 
as much research on the subject as I 
have I’ll respect your opinions—if you 
can back ’em up with facts or experi¬ 
mental data that is repeatable—which I 
can. My concept of how the mind works 
not only makes sense, but once you un¬ 
derstand the concept, you can see why It 
has to be that way. It explains everything 
we see happening, with no loose ends or 
anomalies. 

Those Crowded Bands 

What’s all this phony-baloney about 
us needing more hams when our bands 
are so crowded that making unlnter- 
fered-with contacts is almost impossi¬ 
ble? Sure, I get letters from readers all 
the lime, demanding that I stop, already, 
with my endless push to attract more 
hams to our hobby. We just haven’t any 
more room for them! 

Indeed, this has been an ARRL direc¬ 
tor beef for the last 40 years. My com¬ 
plaining readers have apparently con¬ 
vinced themselves thal I’m pushing for 
more hams so I’ll have more subscribers 
to 73 and make more money. Well, per¬ 
haps the director mind-set explains why 
the League has done almost nothing to 
attract more youngsters, despite endless 
promises. Oh, oh. there goes Wayne 
trashing the League again! Trashing? I 
suppose saying the truth is considered 
trashing, particularly by people who don't 
want thal truth known, or at least don't 
want to lace it. 

So let's take a look at our bands, just 
to get some perspective on how crowd¬ 
ed they really are. Should I start at the 
high end, or the low? If I start high I'll 
lose your attention last since we have so 
many totally unused megahertz up there, 
so let’s begin with I60m. Mere we have 
a 200 kHz chunk from 1800-2000 kHz. 
Of course I can remember from when 
the phone band went from 1800-2050, 
and every kc was packed solid with AM 
signals every evening. The CW band 
went down to 1715, but had little activity. 

Loran has so chopped up the band 
thal it’s never been very popular In 
the last 50 years. Satellite positioning 
technology will eventually clean out the 
old Loran garbage and leave us with a 
dean band. I've made occasional forays 
down to 160m, but I’ve generally gotten 
discouraged by the noise. I’d be interest¬ 
ed to hear from 160m denizens about 
how serious the QRM problems are 
these days—and how much the Loran 
noise has abated. Is QRM a major prob¬ 
lem? 

Thai brings us to 80m, where we 
have some CW traffic nets, a cluster of 
Novice CW, Canadian phones, and then 
a horrendous mess we call our 75m 
phone band. There’s a small, hardy 
group of 75m DXers who haunt the low¬ 
er end of the phone band, trying to sift 
tweak DX signals through the Canadians. 
I used to have fun doing that, often luring 
European and African ops down to 75m 


from a 20m contact I'll never forget the 
excitement when I was talking on 20m to 
my home station while visiting Central 
Australia (VK3ATN) and we went down 
to 75m and there was my W2NSD/1 sig¬ 
nal, roaring in 5-9+. Wow! 

75m is fairly crowded, but fortunately 
most of the activity is stacked up Into 
round tables, so around 80% or so of the 
ops are listening at any one time. Any 
time you get fed up with the QRM in the 
phone part of the band you can plug in a 
computer and move down for some nice 
high-speed CW or RTTY round tables in 
the more open parts of the band. 

40m. Sigh. I gave up even trying on 
40m a long time ago. How about some 
aficionados reporting on 40m today? 
Where’s the DX action on CW? Where 
are the traffic nets? RTTY? Slow-scan? 
Yes, I know where the phone band is— 
up there In that shortwave broadcasting 
cacophony. 

Then there's the 10.100-10.150 kHz 
band. 50 kHz. Much QRM there? Maybe 
I should start a series of weekly 30m 
contests, with separate awards lor CW, 
RTTY and packet? Heh. 

20m. Ha! Yes, the phone band is of¬ 
ten a mess. There are the Canadians, 
then the DXers, then slow-scan, then 
some nets, then comes the KIMAN and 
KV4FZ sewers. Below the Canadian 
phones you’ll find RTTY and high-speed 
computerized CW and some wide open 
spaces where CW fans are able to work 
DX with very little QRM. 

The 18.068-18.168 kHz band, if any¬ 
one has been able to find IL Is another 
ITU band lor CW fans. What's doing 
there? 

15m keeps fairly busy these days, but 
I don’t think we’re going to hear much 
complaining about QRM. 

The sun spots have been keeping 
10m busy, but It’s nothing like the old 
days. I remember back in 1946 when 10 
was packed solid with AM signals when¬ 
ever It was open. 28.5-29.0 was kilowatt 
alley. Is anybody complaining about 
QRM on 10 these days? I suspect we 
could quintuple the activity without caus¬ 
ing too much aggravation. 

Six meters was once packed with 
Techs between 50-52 MHz, but that was 
before repeaters sucked ’em all to 2m in 
1970. There’s not a lot doing on 6 these 

Twenty years ago the move to re¬ 
peaters on 2m was new technology. 
Since then we’ve remained technologi¬ 
cally frozen. The rest of the world is 
moving to digital voice, but we’re still 
hanging on to NFM which, by the way, I 
helped pioneer back in 1946. After 46 
years it’s almost time to start thinking of 
moving ahead in technology. But then 
we have a lot of old-timers who are still 
hung up in the 1930s with CW—appar¬ 
ently unaware that amateur radio Is the 
only service left using this molasses 
mode. 

As I travel around the country I check 
into every repeater I can reach, asking if 
there’s anyone around. There rarely Is. 
From what I've seen, 95% of our re¬ 
peaters could be shut down and no one 
would really notice. Most of ’em seem to 
be exercises in ego extension, not com¬ 
munications systems with any real pur- 
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easily found and erased component— 
once you know how. 




Then comes our 220 banct—the one the FCC sliced 
40% off of for UPS, and which it now is beginning to 
look as if they're not going to need. Well, I warned ’em 
about how useless compandered sideband would be, 
but they had to find out for themselves, no doubt at 
great cost. Digital is the way to go. not SSB. We'll soon 
be seeing all of our FM broadcast stations going digital. 
I can remember when hams were the pioneers in any 
new technology, not the very last to change. What a 
comedown for us. Despite our cries of anguish over 
losing part of 220, the fact is we used very little of it lor 
anything practical. 

450? This is used mostly for repeater links and a 
few remote base stations. There’s little on 450 that 


We ll probably lose 900 MHz through a lack of use. 
And from there on up we've little going. We do some 
moonbounce at rare intervals on the high end of 1200 
MHz. How many of you even noticed when the FCC 
took away 25 MHz of this band? The 2.3 and 3.3 GHz 
bands are empty. A few years ago Chuck Martin KOI I 
put together a couple simple 10 GHz transceivers— 
tenth-watt jobs. With these we made contacts between 
New Hampshire and all six New England states, plus 
New York. It was fun and It showed what could be done 


THE 

GREAT 

MOBILE 

PEAR 


The 

Texas 

BugCatcher 




GLA Systems 
PO Box 425 
Caddo Mills. TX 75135 


INTERFERENCE, LOCATION 


■k 5DIO10II0MHZ 
ic SluA Microphones 
* Cable TV Leaks 
ic Jamned Repeaters 
ftCeilSHes 


New Technology (patented) converts any VHP or UHF FM receiver into a sensitive Doppier shift radio 
direction finder. Simply plug into receiver's antenna and externai speaker jacks. Modeis avaiiabie 
with computer interface, synthesized speech, hxed site or mobile * 50 MHz to f GHz. Call or write 


I DOPPLER SYSTEMS, INC. 


RO. Box 31819 (602) 488-9755 

Phoenix. AZ 85046 FAX (602) 488429$ 


aring pioneers working at getting it active. The 
tm I ever visited, Harry Stevenson W1CUN, from 
me town in New Hampshire, was pioneering that 


in our same bands, and probably with a lot less inter¬ 
ference. 

As we go digital, complete with compression algo¬ 
rithms, and probably with time division multiplex, we’ll 
be entering a whole new world for SSBers to try and 


S ^lico 

>CVHF 

COMMUNICATIONS 


280 Tiffany Avenue 
Jamestown. New York 14701_ 


Let’s Talk Radio 
7 days a week 
6 pm to 12 pm 
Spacenet-3 


9:00 am • 5:30 pm 
weekdays 

Weekends and evenings 
by appointment. 


Packet + AMTOR = FACTOR!! 


PacComm’s PacTOR controller features: pri« U 

• Supports FACTOR, AMTOR • Error-free data transmis- 

and RTTY modes sion “oS 

• ON-line data compression • Four times faster t h a n making it ideal for all modes of HP 

• Automatic speed adaptation AMTOR! S'pACTOR'orAMTOR and 

• 15 status LEDs • LED Tuning indicator automatically respond in the cor- 

• Built in Message System • Automatic logbook function ^R commands 

arressable over the air and ^re easy to learn and use, 

PACTOR was designed to overcome the shortcomings Complete amateur callsigns arc supported, 
of both packet and AMTOR for HF operation. It com- jgx2P Electronics carries the full PacComm product line 
bines the small frame size and synchronous handshake indudinn the PacTOR controller Call or write for more 
mode of AMTOR with the full ASCII character set sup- information and our special introductory'price. We also 
-,r carry SoftWrights Terrain .Analysis package for VHF 

i BB prop.Tgation studies (see April OSTpg 203 or CO pg 130). 

1..,' .' 1^ f F.lectronics 321 East shore Trail. Sparta.NJ07871 (201)729-6927 
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Loop Antennas 

Continued from p 



Figure 3. Simpler alternate design. 
the longer the core the larger the capture 
area (aperture). 

A friend gave me a dozen 1/4" diameter 
by 7-1/2" long ferrite rods with a permea¬ 
bility of 1800. I cemented seven of the 
rods together to form a core cluster 22-1/2" 
long. This scheme can be used with miscel¬ 
laneous lengths and rod diameters. For best 
structural and electrical reasons, the joints 
in the rods should be staggered. See Fig- 

WARNING: Ferrite rods are very brittle, 
like fine porcelain, and extreme care should 
be used in their handling. Dropping a rod is 
sure disaster! 

I used the regenerative circuit on several of 
my open wire box loops, one low frequency 
and the other medium frequency, by adding a 
proper source tap. Again, the results were ex¬ 
cellent. The source tap. for instance, on a 20- 



tum loop, would be at 
five turns. 

I might mention that 
when the circuit is in 
oscillating condition, it 
can radiate a signal that 
could cause local inter¬ 
ference (probably more 
so with a box type loop 
due to the larger aper¬ 
ture). _ 

When a regenerative Figure 4. Multiple ferrite rods can he stacked as shown r 
device such as the loop increase the capture area (not to scale). 
described here or a re¬ 
generative preamplifier is used with a con¬ 
ventional receiver it will be more effective 
to place the receiver in manual volume con¬ 
trol. Turn the audio gain full up and use the 
RF gain control for comfortable listening. 

When the regenerative amplifier is in oscil¬ 
lating position, or near so. it can trigger the 
automatic gain control (or AVC) and it will 
deaden the receiver’s response and may take 
several seconds to recover. This can be most 
annoying when you are tuning the amplifier 
circuit at its threshold. 

In conclusion, the regenerative loop, com¬ 
pared with a straight preamplifier, far ex¬ 
ceeded my expectations. While not provid¬ 
ing the volume with the receiver using an 
outside longwire antenna, the loop does not 
have the susceptibility to local neighborhood 
electromagnetic interference that you would 
experience with a longwire, and the direc¬ 
tional characteristics of the loop can be an 



Parts List. 

Cl 

365 pF variabie (see text) 

C2 

220 pF disc ceramic 

C3.C4 

0.1 pF 

C5 

0.01 pF 

R1 

5k potentiometer 

R2 

1 MEG 

R3,R4 

10k 

R5 

1k 

Q1 

MPF102 FET 

Q2 

2N3904 NPN transistor 

LI 

#28 enameied wire (see text) 

Misc. 

Ferrite rods (3/8’ to 1/2" dia., 7-8" iong) 

Ferrite rods can be obtained from Amidon As- 

sociates, P.O. Box 956, Torrance CA 90508. 
Phone; (310) 763-5770. An appropriate one for 
this antenna is their part number R33-050-750, a 
1/2’ diameter by 7.5’ iong rod with a permeabiiity 
of 800: avaiiabie for $18. 


important advantage. 

If you like loops, try this scheme and you 
will be in for a big surprise. B8 




































Atv 


Bill Brown WB8ELK 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

ATV Contest 

The Indiana Amateur Television & 
UHF Club is holding their second 
ATV contest during the entire month 
of November. An ATV contest like 
this should help stir up activity and 
help inspire ATVers to Improve their 
stations, thereby improving their DX 
capabilities. The object is to work as 
many ATV contacts as possible on 
frequencies of 420 MHz and above. 
The contest starts at 0500 UTC on 
November 1, 1992, and ends at 
0500 UTC on December 1, 1992. 
Anyone in the world is welcome to 
submit entries. 

Power Categories 

To help even the odds against the 
Big Gun stations, there are four cate¬ 
gories to choose from, based on 
your peak power level: Class I is for 
stations using less than 5 watts, 
Class II ranges from 5 to 34,9 watts. 
Class III from 35 to 99,9 watts and 
Class IV is for operators using over 
100 watts. 

Exchanges 

Only confirmed two-way ATV con¬ 
tacts of 10 miles or more will count 
(stations operating under 5 watts 
have no minimum distance limit). No 
repeater, balloon or airborne con¬ 
tacts will be allowed. To enter the 
contest just keep a log of your con¬ 
tacts with the following Information: 
1) Callsign contacted, 2) QTH con¬ 
tacted. 3) Distance in statute miles 
(provide the latitude and longitude of 
the contact and your station, if possi¬ 
ble). 4) Picture rating (P-level), 5) 
Power level used. 6) Time (in UTC) 
and date of contact, and 7) Frequen¬ 
cy used. 

Scoring and Entries 

One point will be awarded for 
each statute mile between your sta¬ 
tion and the other station. Only one 
contact is allowed with the same sta¬ 
tion on one band. Contacts with the 
same station on different bands will 
be counted, however. 

To enter the contest, just send 
your logsheet (see Figure 1 for an 
example) to Chuck Crist WB9IHS, 
6455 Madison Avenue. Indianapolis 
IN 46227. All entries must be post¬ 
marked no later than December 15, 
1992. All entrants should include 
their home phone number. Blank 
contest log sheets are available from 
WB9IHS if you send him an BASE. 

The Awards 

An attractive plaque Is awarded to 


Number 23 on your Feedback card 


Ham Television 


the winner in each power level cate¬ 
gory. Your name and callsign will be 
engraved on the plaque and you can 
display it proudly in the shack tor one 
year (unless you win the next year 
as well). You will also receive an at¬ 
tractive certificate suitable tor fram¬ 
ing (see Figure 2). A separate award 
will be issued for the longest dis¬ 
tance contact, regardless of power 
level. All awards will be issued dur¬ 
ing the January meeting of the Indi¬ 
anapolis ATV and UHF Club (you 
need not be present to win). 

This contest should be a lot of 
fun It's a nice leisurely competition 
that should inspire you to dust off 
your equipment and warm up the 
frequency. 

License-Free Video 

I've received a number of letters 
asking where you can operate a 
TV transmitter without an FCC 
license. There are currently only a 
few frequency ranges that you can 
use: 902-928 MHz. 2400-2483.5 
MHz. 5725-5875 MHz and 24-24.25 
GHz. Power levels are restricted to a 
very low level, measured as a field 
strength of 50,000 pV/meter at a 
distance of 3 meters (250,000 
pV/meter for 24-24.25 GHz). This 
equates to a power level of approxi¬ 
mately 2-10 milliwatts, depending on 
the efficiency of the antenna (usually 
a ground plane). Exceeding this field 
strength limit through modification of 
the transmitter or by using a gain an¬ 
tenna Is strictly Illegal. Harmonic 
content should also be down at least 


40 dB from the center carrier. You 
can design and build up to five trans¬ 
mitters for your own personal use as 
long as you dont exceed the field 
strength limit; more than that number 
requires FCC-type acceptance or 
use of transmitters that are already 
type-accepted. The only way you can 
extend your range substantially is 
through the use of a good receive 
station with a gain antenna. 

There are countless transmitter/ 
receiver pairs available in mall order 
catalogs, local video/dlscount stores 
and Radio Shack stores that operate 
in the 900 MHz band. The units that 
I've seen use AM video modula¬ 
tion and are usually not crystal- 
controlled (some units do tend to 
drift somewhat). These are usually 
very reasonable and with modifi¬ 


cation could be the basis of an in¬ 
expensive 900 MHz ATV station (on¬ 
ly If you have a ham license, of 

A few years ago a number of de¬ 
vices showed up in the country that 
operated on the low UHF comercial 
channels (channel 14, for example). 
A few manufacturers offer kits that 
transmit in this range as well. As far 
as the FCC is concerned, you cannot 
transmit television at ANY power lev¬ 
el on a commercial TV frequency 
and these devices and circuits are il¬ 
legal it you use them. 

If you don't have an amateur radio 
license, your best bet is to use 
the 900 MHz devices or get your 
license and come on over to the ham 
bands where you can run some real 
poweri Q 



Figure 1. The suggested logsheet for the ATV contest. 
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Number 24 on your Feedback Cl 

Dealer DIRECTORY 


c, AEA, Kantronics, DR- 
an, Cushcraft, HyGain, 


DELAWARE AMATEUR SUPPLY, 71 
Meadow Road, New Castle DE 19720. 
(302) 328-7728. 

NEW JERSEY 


service and low prices. ADVANCED 
SPECIALTIES, 114 Essex Street, Lodi 
NJ 07644. (201) VHF-2067. 

NEW JERSEY 


salers for AEA, Kenwood, Japan Radio 
Jmpany, ICOM, Yaesu, etc. Ham Sales, 
le WK2T. GILFER SHORTWAVE, 52 
irk Ave., Park Ridge NJ 07656. (201) 
11-7887, 


Manhattan’s largest and only ham and 
business Radio Store. Featuring MO¬ 
TOROLA, ICOM, KENWOOD, YAESU, 


UNIDEN BENDIX-KING, ASTRON, AEA, 
SONY, PANASONIC, MFJ, CCTV CAM¬ 
ERAS AND MONITORS, BIRD 
WATTMETERS, OPTOELECTRONICS 
FREQUENCY COUNTERS, AOR SCAN¬ 
NERS, JRC RECEIVERS, KANTRON¬ 
ICS, LARSEN, etc. Full slock of radios 


ic information caii or write; BARRY 
ELECTRONICS, 512 Broadway, New 
York NY 10012. (212) 925-7000. FAX 
(212) 925-7001. 

OHIO 


intral Ohio's full-line authorized d 
r Kenwood. ICOM. Yaesu, AM 
pan Radio, Standard, AEA, Cush 


Large SWL Department, too. UNIVER¬ 
SAL RADIO, 6830 Americana Pkwy., 
Reynoldsburg (Columbus) OH 43068. 
(614) 866-4267. 

PENNSYLVANIA 

Trevose 

Authorized factory sales and service. 
KENWOOD, ICOM, YAESU, featuring 
AMERITRON, B&W, MFJ, HYGAIN, 
KLM, CUSHCRAFT, HUSTLER, 
KANTRONICS, AEA, VIBROPLEX, HEIL, 
CALLBOOK, ARRL Publications, and 
much more, HAMTRONICS, INC., 4033 
Brownsville Road, Trevose PA 19047. 
(215) 357-1400. FAX (215) 355-8958. 
Sales Order 1-800-426-2820. Circle 
Reader Service 298 for more information. 


AMATEUR TELEVISION 


GET THE ATV BUG 

irrATV^Wra^^ 

Snow free line of sight DX is 90 miles - assuming 
14 <jB(j antennas at both enids. 10 Watts in this one 
box may be all you need tor local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you're on the air - it’s that easy! 

TC70-10 has adjustable >10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. 
Transmitters soid oniy to iicensed amateurs, for iegai purposes, 
verified in the iatest Caiibook or send copy of new license. 

Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 
(818) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS fom (W6 ohg) 

2522 Paxson Lane Arcadia CA 91007 Maryann (WB6YSS) 


Ham help 


1-800 - 4-A-HAM-TV 

{OR0BRS ONLY PLEASI} 


We are happy to provide Ham Help 
listings free on a space available 
basis. To make our job easier and to 
ensure that your listing is correct, 
please type or print your request 
clearly, double spaced, on a full 
(8 1/2“ X 11") sheet of paper. You 
may also upload a listing as E-mail 
to Sysop to the 73 BBS /Special 
Events Message Area #11. (2400 
baud, 8 data bits, no parity, 1 stop 
bit. (603) 924-9343). Please indicate 
if it is for publication. Use upper- and 
lower-case letters where appropriate. 
Also, print numbers carefully —a 1, 
for example, can be misread as the 
letters 1 or I, or even the number 7. 
Specifically mention that your mes¬ 
sage is for the Ham Help Column. 
Please remember to acknowledge 
responses to your requests. Thank 
you for your cooperation. 


Wanted: 6 meter AM gear. Also, 
6m EM mobiles, 2m xtal and ICOM 
21 series, VHP marine. Any reasona¬ 
bly priced VHF equipment consid¬ 
ered. My wife and I are awaiting our 
callsigns and looking for an economi¬ 
cal way to get on the air. Rob Bel- 
Iville, P.O. Box 892, Northboro MA 
01532-0892. 


Your Bulletin Boar<j 

HELP—I’m looking for the operat¬ 
ing manual for the Commodore 64 
computer program "Contender Plus,” 
including the instructions for the 
“Country Hunter” program designed 
by GRUMMTRONICS in 1985 or 
1986, and presently distributed by 
HAM-SOFT. I can copy and return, 
or I will pay copy costs and postage. 
Ed Quinn KB2NEK, 31 George St., 
Avene! NJ 07001. 


and pictorials for the Patterson PR 
15 communication receiver (eariy 
WWII vintage). I'il be happy to reim¬ 
burse you, Charles Irwin W6GAD, 
61083 Sandalwood Trail, Joshua 
Tree CA 92252. 


postage costs. Please write to: AH 
Munir AP2AL, 39 Gulberg 5, Lahore, 
Pakistan. 

Wanted: Owners manual for a 
James Millen Grid Dip Meter, modei 
90662-A. Advise net cost to Otto 
Grube N2RSF, P.O. Box 939, 
Cutchogue NY 11935. Tel. (516) 
734-7095. 


Miy Upgrade to Dual RX 
High Grade CaWnel by Ten 
Individual RX TV Outputa 
Spare Set A/V Jacka on Real 



_ I <«® 2 ) 978-4348 

Hr } WORLD ORDER LINE 

pr^D ad. ' («X?-4-A.HAM-TV 
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73 INTERNATIONAL 


Amie Johnson N1BAC 
43 Old Homestead Hwy 
N. Swanzey NH 03431 

Notes from FN42 

1992 BARCELONA WORLD 
OLYMPICS A MAJOR SUCCESS 
Guess what I was watching as I was 
working on this column? The 
pageantry was wonderful and the 
sports themselves were fascinating. It 
Is always Interesting to see whether 
the favorites will be successful or be 
upset by another athlete, and 
whether new Olympic or world 
records will be set. 

But, are the finishers of the first 
three places, the medalists, the only 
winners? No! It has been said time 
and time again by many, If not all, 
that everyone Is a winner, just partici¬ 
pating in the Games makes everyone 

We in the amateur community can 
look at the Games as something that 
some of us do every weekend or at 
least several limes a year. How many 
of us gel involved In contests at some 
time or the other? Aren't all of us try¬ 
ing to win something? Aren't we try¬ 
ing to show how good we are? Don't 
we all critique our performances after 
completion of the contest and figure 
how to do it better next time and then 
make plans to do It? 

Are we any different from those 
athletes? Yes, but only In our physi¬ 
cal prowess. What do the “losers’ say 
or do? They use what they have 
learned from their experience and 
make plans to do belter next time, 
learning from their mistakes. We do 
the same thing, don’t we? By always 
striving to become belter or do a bel¬ 
ter job we further our own knowledge 
and maybe even technology If we 
think of something new that has nev¬ 
er been done before, such as a new 
type of antenna or logging program. 

Plus, we have fun! Don't you think 
that the athletes who participated in 
the Games also had fun? I certainly 
do! And I always have fun when par¬ 
ticipating in Field Day or a VHFAJHF 
contest, or even ham classes lor new 
hams or upgrades. 

If you think being a ham is fun, 
why don’t you share that fun with 
someone in the near future? Invite 
some of your friends, especially non¬ 
hams, to participate in your next ham 
venture. And if they show some inter¬ 
est in becoming hams, help them to 
the best of your ability Our average 
age has been Increasing because we 
are not bringing “new blood" into our 
hobby. 

If you don't know what to do, 
please read what Rune Wande 
SM0COP has to say about the sub¬ 
ject in the section of this column from 
Sweden. 

GET INVOLVEDI 73 to all from 
AmIe N1BAC. 


Roundup 

Japan From the JARL News: 
8J1RL Returns From the Antarctic 
Mr. Toyoshi Arisawa JA4EDV, a 
member ot the 32nd Japanese 
Antarctic Research Expedition Team, 
returned safely to Japan In March, af¬ 
ter having stayed at Showa Base on 
Ongul Island since February 1991. 

Mr. Arisawa, In the intervals of his 
regular duties (communication) as a 
member of the wintering party, oper¬ 
ated 8J1RL, JARL's Antarctic station. 
Using HF and amateur satellite (JAS- 
1b). he exchanged communications 
with about 3,000 amateur stations in 
Japan as well as other countries 
throughout the world. In May 1991 he 
succeeded In making the first HF 
packet communication between 
Showa Base and Japan. 

The following Is the gist of Mr. Ari- 
sawa’s message to all readers: 
"Many thanks lor replying to my CQ. I 
Imagine that other members of the 
wintering party at Showa Base are 
still calling CQ between Sunday 
evenings and Sunday midnight 
(Japan time) when they have rela¬ 
tively favorable conditions (mainly 
through 21 MHz). So please try to 
QSO by all means.’ 

No More Press-To-Talk Button? 
No longer will it be necessary to 
press a button prior to talking to any¬ 
one, thanks to efforts made by To- 
hoku Electric Power Corporation 
which announced that they had suc¬ 
ceeded, lor the first time in the world, 
in putting “a single-frequency, two- 
way simultaneous communication ra¬ 
dio equipment” into practical use. 
This mechanism works like a tele¬ 
phone because two-way communica¬ 
tions can be made simultaneously 
with a single frequency. 

The newly-developed radio equip¬ 
ment. when transforming, divides the 
operator’s voice signals into 0.2-sec¬ 
ond segments and compresses them 
into half the time before transmission 
and allocates the other hall of the 
lime for receiving messages from the 


other parly. Such equipment has not 
been put Into practical use because 
of various difficulties, like noise 
caused by connecting compressed 
electric waves. Tohoku Electric has 
recently developed a new technology 
for the above. 

It is said that this new technology 
can be utilized in many areas, includ¬ 
ing amateur radio. 

Switzerland From the Internation¬ 
al Telecommunication Union (ITU) 
Press: Republic of Slovenia ITU's 
170th Member The instrument of 
accession of the government of the 
Republic of Slovenia was deposited 
with the ITU on 16 June 1992, mak¬ 
ing the country the 170th member. 

Slovenia is bordered on the north 
by Austria, on the northeast by Hun¬ 
gary. on the southeast by Croatia, 
and on the west by Italy. It has a land 
area of 20,251 square kilometers. Its 
capital is Ljubljana. It has a popula¬ 
tion of 1.974.839 inhabitants (1991), 

Uruguay Letter from Alberico "Bill’ 
Lopez CX4GL: I would like to make 
everyone aware of Grupo Uruguayo 
deTelegratia. It Is the only CW Group 
In Uruguay, has been in existence 
since 1989, and offers an award 
(diploma) for CW hams around the 
world. If you wish more information 
about the Award program please 
contact Bill at 75001 Palmitas, Sori¬ 
ano. Uruguay. South America. 


CANARY ISLANDS 
SPAIN 

Woodson Ganna way EA8/N5KVB 
Apartado 11 

35450 Sta Madre Guia (G.C.) 

Islas Canarias 
Spain 

CONGRESO URE 92 DEL 4 AL 
DE OCTUBRE. LAS PALMAS DE 
GRAN CANARIA, SEDE SOCIAL DE 
LA URL. NOTAS DE INTERES: Las 
conferencias-coloquio estardn a car¬ 
go de espedalistas en diversas ma- 
terias de orden tdcnico y divulgativo. 
y esian abiertas a todos los socios 
que deseen asistir y participar en el- 
las. Los conlenidos de las mismas y 
los nombres de los conferenciantes 
se dar^ a conocer en la prbxima re¬ 
vista. 


Los coloquios a cargo de especial- 
istas son reuniones de carbcter re- 
stringido sobre materias muy concre- 

A la AGSC pueden asistir todos 
los socios que lo deseen. si bien so- 
lamente tienen voz y voto los miem- 
bros de la misma 

Las reservas y el abono de los bii- 
letes, se ha de estalecer directa- 
mente con: MAS, Operador Turistico, 
S.A., Telbfono 928-275821/31, Ava- 
da. Mesa y Lbpez, 45., 35010 Las 
Palmas De Gran Canaria. 

// hope that everyone understands 
the previous message about a ham 
radio conference in Las Palmas de 
Gran Canary from Woodson because 
Tm afraid that i do not speak or read 
Spanish. It was received by FAX and 
appeared lo be something that need¬ 
ed to get into the October issue. 
Woodson says that there are no offi¬ 
cial provisions lor translation during 
the conference, but foreign hams are 
most welcome and the local hams 
are always very helpful and hos¬ 
pitable. If you have any questions 
you may call the radio club (URL) at 
(928) 41 11 77 or FAX:(928) 41 84 
25—Amie] 

CZECHOSLOVAKIA 

Rudolf Karaba OK3PC 
Gogolova 1882 
955 01 Topolcany 
Czechoslovakia 

CQ CQ CQ de XU1NQ sounded 
for the first time in the morning of Ju¬ 
ly 3. 1991, on 21 MHz by CW. In a 
few minutes all the people who were 
listening on this band “queued up" 
and the hunt for this callsign began. 
Some stations were very carefully 
finding out If the callsign was right 
and that they weren't working a pi¬ 
rate. I am not surprised because this 
“expedition” was not reported in ad- 

A lew years ago I dreamed about 
operating from some rare countries 
and I had the possibility to visit them 
later—ZA, 3W, 5A, Yl, ET, D2. and 
aJso 3W in 1991, and then XU. I was 
unable to receive a licence In Hanoi 
so the only hope was to get to Ph¬ 
nom Penh. I reached Phnom Penh 
on June 21, 1991. and immediately I 
“started the action’ of getting a li¬ 
cence. I must thank the head of our 
embassy who helped me very much. 
It was not easy at first to be refused 
but in the end It was worth it. I was 
allowed to choose the cailsign, but il 
could not have been used before. I 
was able to start operating from July 
3, 1991. 

I wasn’t able to get much sleep 
because I wanted to make as many 
contacts as I could. I wasted much 
time by cooking and washing for my¬ 
self. by necessary shopping, and an 
unsolvable problem—frequent 
switching off of the current for a few 
hours at a time each day. When this 
happened I disappeared from the 
band like a ghost. The summer is the 
time for rains, with at least one big 
storm every day with accompanying 
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OSL card of XU INQ, a long sought card by many, confirming QSO with OK3PC. 
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QRN. Unfortunately. I had to sleep 
also. 

I tried to be on the bands as often 
as possible. I was allowed to operate 
on 14. 21. and 28 MHz by CW only. 
The bands were mostly free in the 
morning. It was very interesting that 
the best conditions for Europe were 
in the evening and night. 1600-2100 
UTC. 

I gave priority to OK stations so I 
tried to get all of them on all three 
bands. I was hoping for at least 500 
but only contacted 380 OK stations. 
There were great pile-ups. so QRP 
stations had to be patient. 

The days passed so quickly and it 
finally came time to leave. I had 
made approximately 14.000 QSOs in 
126 countries DXCC. I used a bor¬ 
rowed Kenwood TS-940AT into a log- 
periodic antenna directed to Europe. 
After four months away from OK I 
was looking forward to getting home, 
but at the same time I was sorry that 
XU1NQ would go QRT maybe forev¬ 
er. My last QSO was with 3X0NHU 
on 21 MHz on August 20. The next 
day I departed for home through 
Moscow to Prague, where cases of 
OSL cards sent directly to my home 
were waiting for me. All of the logs 
that were written by hand while oper¬ 
ating were transcn'bed into the com¬ 
puter and the QSL process was re¬ 
versed. As many as 90% of the sta¬ 
tions said that XUINQ was a ‘new 
one" for them. It finally sunk in—I 
was a new country for many of them; 
it was very rare! From this point of 
view I can honestly say that “the ex¬ 
pedition' was a success. 

Many thanks to all for the QSOs, 
and to those I couldn't hear I am 
sorry, but I did the best that I could. 
73 to all and I look forward to 
contacting many of you with my 
home call, OK1NQ. Josef Kordac 
XU1NQ/OK1NQ. 

REPUBLIC OF 
KOREA 

Byong-Joo Cho HL5AP 
Room 401 CO Building 
157-7, Kwangan 2 Dong, Nam-Ku 
Pusan 608-102 
Republic ol Korea 

Hello to all. According to the offi¬ 
cial Journal of the Korean Amateur 
Radio League, a reciprocal license 
agreement has been made between 
the Japanese Foreign Minister and 
the Ambassador of Korea to Japan 
as of May 15, 1992. Further informa¬ 
tion will be provided as it becomes 
available. 

Korean operators have been re¬ 
stricted from operating portable in the 
past, but as of August 1st we will be 
able to operate in automobiles and 
with handhelds with power limited to 
50 watts maximum. The KARL News 
said that more information will be 
provided in the future. 

We have also heard that OK1DTG 
operated from P5-land on 7 MHz 
CW on April 17, 1992. but we have 
been unable to confirm legal station 
license Information. [Reported In the 


August issue of 73 in this column in 
a letter from Josef ZabavJk 
OK1DTG/P5.—Amie] 

Now for some personal news. I 
had hoped to operate from D73DX, 
special DX contest call of the KARL 
during the 1992 WW WPX Contest 
from Pusan Yachting Harbour, but I 
operated with my own callsign at my 
home. For those of you who contact¬ 
ed D73DX, you may QSL via 
HL5BUV, P.Q. Box 12, Pusan 600- 
600, Korea; or via HL5BPF (1992 
Callbook ok); or via the Bureau. They 
have printed up a special QSL card 
for this year's contest. 

Best wishes to all from Korea. 

SWEDEN 

Rune Wande SM0COP 
Frejavagen 10 
S-155 34 Nykvam 

Sweden 

NEW NOVICE LICENSE Forenin- 
gen Sveriges Sandareamatorer, 
SSA. and the Swedish Telecommuni¬ 
cation Authority, Telestyrelsen. have 
together worked on a program for re¬ 
cruiting new radio amateurs. The an¬ 
nual growth of the ham population In 
Sweden has been lower each year 
during the 1980s and the net growth 
has been close to zero for the last 
two years. The average age for the 
ham population has increased each 
year. It is difficult to attract young 
people to become hams. The lowest 
age limit for a ham license has been 
14 years, which seems much too 
high. By that age. young people have 
tried a lot of hobbies and it is then 
very difficult to get them to try ham 
radio. Furthermore, they have to do a 
lot of studying and learning Morse 
code before they are allowed to start 
transmitting. Young people, although 
they learn quickly If they want to, do 
not always have that patience. 

What should we do about this? 
The traditional activities we have 
done so far have been positive but 
not enough. We must catch the 
youngsters in the schools and al¬ 
ready in the lower grades. We must 
get the teachers Interested in bring¬ 
ing ham radio into the schools. With 
this goal in mind, SSA, the Swedish 
national amateur radio organization, 
said to Telestyrelsen that "we need a 
supporting contribution from you." 
The amateur radio section of 
Telestyrelsen has also been worried 
about the NIL growth and are very 
supportive. The result from the dis¬ 
cussions on this subject came in 
June 1992. 

A new license, the Novice license, 
has been Implemented. The lowest 
age limit for this is 10 years, or, in 
fact, you can become a licensed ham 
"during the calendar year you turn 10 
years of age." This gives us a totally 
new group of young people for our 
approach. This Novice license is a 
no-code license, gives privileges for 
two bands, 144 and 432 MHz, all 
modes. The maximum power limit is 
25 watts PEP output and 100 watts 
ERP. The requirements for the li¬ 
cense exam Is more towards operat¬ 


ing practice than theoretical technical 
aspects. The fee for the Novice 
exam is lower than for other class¬ 
es of license and if you upgrade 
before 15 years of age you pay a 
lower than regular fee for the up¬ 
grade. This is another contribution 
from Telestyrelsen in order to make 
the amateur radio license more at¬ 
tractive for young students. 

Each licensee under 14 years of 
age must have a named person re¬ 
sponsible for coaching and further 
education, an “elmer." We use that 
concept, well-known to most hams. A 
Novice licensee Is supposed to up¬ 
grade as soon as possible and the 
time limit for this license is six years 
and cannot be renewed. However, if 
you are under 14. you must have the 
Novice license two years before you 
can upgrade, which means that you 
can get a higher class license “the 
calendar year you turn 12." 

Although the other classes of li¬ 
censes are nrare or less unchanged, 
this Novice license is one part of the 
package. Before this addition, we 
had three classes of licenses for 
HFA/HF: Class A, B, and C. A fourth 
class, T for Technical, Is a no-code 
VHF license. The lower age limit for 
A (our highest class of license) is 
lowered from 17 to 15 years of age, 
C from 14 to 12. and T from 17 to 12 
years of age. 

The Telecommunication Authori¬ 


ties in Europe are trying to “harmo¬ 
nize" the requirements lor one major 
license and one no-code VHF li¬ 
cense, a so-called CEPT Class 1 and 
Class 2 license. The Idea is that if 
you move from one country to anoth¬ 
er, you do not have to pass a new 
exam in that country if you already 
have a “harmonized license” from 
your home country. Therefore, in 
Sweden, the code speed requirement 
for the Class A license has been low¬ 
ered from 80 marks a minute (16 
wpm) to the more common 60 speed 
(12 wpm). This change made the 
difference between Class A and B 
very little and Class B will be phased 
out by not issuing any new Class B 

Now we are starting activities in 
schools and a possible success lies 
In our own hands. We radio amateurs 
must not any longer hide in our 
shacks in the basements. We are an 
aging population and we must get 
new blood into ham radio. SSA has 
produced a six-minute video with a 
“young touch." We are working on 
getting this video to be shown in all 
schools and there is a program for 
getting hold of those students show¬ 
ing Interest in knowing more about 
how to become a ham. We must do 
this ourselves if we want amateur ra¬ 
dio to grow and prosper. If we do not, 
we probably will lose privileges ^ 
frequencies to other services. B 


- Packet Radio - 

Portable & Affordable! 



•k Simple Installation 

★ No External Power 

★ Smart Dog™ Timer 

★ Perfect For Portable 
'A'Assembled & Tested 

★ VHF,UHF,HF(1oM) 


Whether you’re an experienced packeteer or a newcomer wanting to 
explore packet for the first time, this is what you've been waiting for! 
Thanks to a breakthrough in digital signal processing, we have 
developed a tiny, full-featured, packet modem at an unprecedented 
low price. The BayPac Model BP-1 transforms your PC-compatible 
computer into a powerful Packet TNC, 
capable of supporting sophisticated features 
like digipeating, file transfers, and remote 
terminal access. NOW is the time for YOU 
to join the PACKCT REVOLUTION! 


J Incorporated 



400 Daily Lane 

P.O.Box 5210 1-800-8BAYPAC 

Grants Pass. OR , .800-822-9722 OjiKI 

97527 ,S03) 474-6700 WPl 
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Deadline for the November classifieds Is 230-S, Carlisle MA 01741. (800) 484-4002, 
September 12,199Z code 1356. BNB562 


HAM RADIO REPAIR CENTER, quality 
workmanship. Solid state or tube, all makes 
and models. Also repair HP amplifiers. Al- 
lordable Electronic Repair, 710 East 
Thomas Rd„ Scottsdale AZ 85251. (602) 
945-3908. BNB220 

FINALLY HEAR those unreadable signals 
buried in noise, heterodynes, tuner uppers. 
The REVOLUTIONARY new JPS audio fil¬ 
ter NIR-10, digital signal processing, simpte 
hook up. deep discounted S329.95 deliv¬ 
ered! Authorized dealer Davis RF Co., P.O. 
Box 230-S, Carlisle MA 01741, 24-HR. Or¬ 
ders: (800)484-4002, code 1356. BNB254 

THE HOST COMPLETE AND COMPRE¬ 
HENSIVE RESISTOR COLOR CODE 
IDENTIFICATION CHART/COIL WINDING 
DATA CHART/L, C, F NOMAGRAPH. Is 
your resister identification getting rusty? 
Don'l waste lime looking lor that old basic 
electronics book. Have this handy chart 
posted above your work bench. Chart in¬ 
cludes Ihese hard to interpret 5-band preci¬ 
sion resistors, includes all known tolerance 
colors tool Included with the resistor chart Is 
a handy coil winding data chart lor RF coil 
windings. For those who hate to do math 
calculations, il you know any two ol your L, 
C, or F, you can find the other instantly wilh 
this handy L, C, F Nomagtaph! Send S3.00 
to TMS ELECTRO DATA INC., 4906 S.E. 
Mills, Lawton OK 73501. BNB255 

QRP KITS IN CANADA! CW Transceivers, 
Receivers, Communication Headsets, and 
more. Large SASE or Call: 'CQ RADIO 
KITS." Box 1546, Bradford, Ontario. L3Z- 
2B8 CANADA. (416)-775-9119. BNB433 

QSL CARDS- Look good with top quality 
printing. Choose standard designs or fully 
customized cards. Request tree brochure, 
samples (stamps appreciated) from Chester 
QSLs. 310 Commercial. Dept. A. Emporia 
KS 66801. FAX (316) 342-4705. BNB434 

REVOLUTIONARY HYBRID AERIAL 
WIRE; 168-strand copper “FLEX-WEAVE" 
Tm, #14, strong. Ultra Flexible, ties in knots, 
nonstrelch, won't rust/kink like copper weld, 
S36.95 lirsi 275' (minimum), S.13/lt. there¬ 
after, includes shipping! (Radial wire only.) 
Catalog $1.00. DAVIS RF Co.. P.O. Box 
230-S, Carlisle MA 01741. (800) 484-4002, 
code 1356. BNB557 

COAX, GROUND RADIAL WIRE, lowest 
cost, lop quality, MiiSpec RG-213, $.38/tl.; 
RG-8X, $.19; RG-58, $.18; LOW LOSS 
Belden equiv. RG-9913. $.39; any lengths 
plus shipping. Radial wire #16, $39.50/1000 
It. includes shipping! Immediate shipment. 
Catalog, $1.00. DAVIS RF Co., P.O. Box 


WANTED: Six Meter Transceivers and Un¬ 
ear Amplifier. Am especially seeking Clegg 
Venus and Zeus. Must be excellent condi¬ 
tion only. Leave message: Jim, 703-922- 

9789. BNB563 

WANTED: ROBOT 1200C in excefienl elec¬ 
trical condition. MUST HAVE SCOTTIE 3.6 
EPROM. Call sign irrelevant (SVI/L use on¬ 
ly). Simon 609-663-5362. BNB701 

RIG REPAIR by 20-year ham. Fast, reason¬ 
able. Skip Withrow, 5404 S. Walden Street, 
Aurora CO 80015. (303) 693-0997.BNB702 

IBM PC VIDEO DIGITIZER 640 BY 480 
RESOLUTION. 256 gray levels. $89.98. 
Demo disk, $3. Information. $1. Colorburst, 
Box 3091, Nashua NH 03061. BNB703 

ROSS' $$$$ NEW October (ONLY); KEN¬ 
WOOD TH-28A $330.00, TM-241A 
$354.90, TS-450SAT $1198.90, TS-711A 
$929.90, ICOM 2GAT $322.00, 229H 
$358.00, 735 $910.00, ALINCO EP-2010 
$85.00, EBP-12NA $50.00, ALM-203T 
$209,99, BUHERNUT HF6VX $140.00, 
RMK-II $54.50, YAESU FT-709R $289.99, 
FT-2400H $340.00, FT-470 $370.00. ALL 
LIMITED TIME OFFERS. LOOKING FOR 
SOMETHING NOT LISTED OR HARD TO 
FIND? CALL OR WRITE. Over 9.000 hanv 
related items in stock lor Immediate ship¬ 
ment, Mention ad. Prices cash. F.O.B. Pre¬ 
ston. HOURS TUESDAY-FRIDAY 9:00 TO 
6:00, 9:00-2«0 P.M. MONDAYS. CLOSED 
SATURDAY & SUNDAY. ROSS DIS¬ 
TRIBUTING COMPANY, 78 SOUTH 
STATE, PRESTON ID 83263. (208) 852- 
0830. BNB707 

BIG BOOK OF MODIRCATIONS Amateur. 
Scanners, and Receivers. Simple to Com¬ 
plex electronic and keyboard modifications. 
Send $20.00 US to Mike Poczynek, Fiesta 
Mall. Box 56074. Stoney Creek. Ontario. 
Canada, L8G5C9. BNB711 

PACKET MASTER 1.0 Now run Packet 
from Windows. Multitasking software makes 
Packet easy! Send $19.95 to The Mercury 
Group, 5901 Mercury Drive, Fort Collins CO 
80525. BBS 5 p.m. - 8 a.m. 303-223-7280 
voice 8 a.m. - 5 p.m. BNB709 

GIANT SOLAR PANELS S44.00 EA! Ex¬ 
cellent Prices/Solar Equipment/Acces¬ 
sories. Free Inlormation/^nd Stamped En¬ 
velope, Catalog $3.00. To: Pak Rat Elec¬ 
tronics, P.O. Box 690073, Houston TX 
77269.(713)893-0313. BNB715 

SIMPLEX REPEATERS $149.00! We man¬ 
ufacture them ourselves. Pak Rat Electron¬ 
ics. (713) 893-0313. BNB716 


ELECTRON TUBES; All types and sizes. 
Transmitting, receiving, microwave . . . 
Large inventory = same day shipping. Daily 
Electronics, 10914 NE 39th ST. Suite B-6. 
Vancouver, WA 98682. (800) 346-6667 or 
(206)896-8856. BNB719 

WE HAVE m AEA, Astron, Bencher, But- 
temuL CaJbook. Comet. Diamond. Hustler, 
Kantronics, Larsen Antennas, MFJ, Radio 
Shack, Smiley, antennas. Valor antennas, 
and more. Small town service with discount 
prices. Dandys, 120 N. Washington, 
Wellington KS 67152. (316) 326-6314. 
BNB722 

MINIATURE POUCE RADAR TRANSMIT¬ 
TER one mile range. $41 assembled, 
$31.00 kit, (219) 489-1711. P.O. Box 80096, 
Fort Wayne IN 46898. BNB725 

BUILD YOUR OWN WIRE ANTENNAS, 
parts, GROUND RADIAL WIRE, open-wire 
leedlines, copper-weld. Insulators, coax. 
Dacron rope, baluns, etc., LOWEST 
PRICES. Catalog, $1.00, DAVIS RF Co., 
P.O. Box 230-S. Carlisle MA 01741. (800) 
484-4002, code 1356. BNB726 

HAH RADIO REPAIR-Prompt service. 
ROBERT HALL ELECTRONICS, 1660 Mc¬ 
Kee Rd.. Suite A, San Jose CA 95116. 
(408) 729-8200. BNB751 

PICTURE QSL CARDS ol your shack, etc., 
from your photo or black ink artwork. 500 
$28.00, 1,000 $44.50. Also non-picture 
cards. Custom printed cards, send spedli- 
calions lor esiimale. Send 2 Stamps lor il¬ 
lustrated literature. Generous sample kit 
$2.00, hall pound ol samples $3.00. 
Raum's RD2. Orchard Road, Coopersburg 
PA 18036. BNB756 

ALUMINUM MAST- 2’ OD X 25’ wall, type 
6061-T6. 6- $39.95, 9' $59.95, UPS paid 
tower 48. Lengths to 24' in stock! 
Doug/WS9W, Box 384. Stoughton Wl 
53589. BNB757 

RAMSEY AND ICOM-22S OWNERS; Con¬ 
version kits lor lull coverage, direct frequen¬ 
cy entry, 5khz spacing. Send SASE for de¬ 
tails to: TechnoLogic Concepts, 1803 Mis¬ 
sion SI.. Suite 308, Santa Cruz CA 95060. 

BNB758 

DO YOU SURVIVE? Can you contact Ihe 
Spirit World with electronics? Instructions 
$10. Guaranteed, 18 Yrs. Experience. Bill 
Weisensale, Box B.Q. C6, Barstow CA 
92312-3030. BNB759 

AMATEUR RADIO SERVICE; Complete re¬ 
pair facility. 15 years communications repair 
experience. Special service needs? No 
problem. Give us a call. Compassionate 
rates. HAMSERV, 1720 Grand Ave., 
Waukegan IL 60085. (708) 336-2064 
(Dean) or Voicemai al (708) 580-2034. 

BNB760 

THERMOGRAPHED CARDS! Raised print 
QSLs at flat printing prices. Samples; 
Phone (817) 461-6443 or write: W5YI 
Group. Box 565101, Dallas TX 75356. 

BNB761 

WANTED: HAM EQUIPMENT AND OTH¬ 
ER PROPERTY. The Radio Club ol Junior 
High School 22 NYC. Inc., is a nonprofit or¬ 
ganization, granted 501 (C) (3) status by 
Ihe IRS, incorporated with the goal of using 
the theme ol Ham Radio to further and en¬ 
hance the education of young people na¬ 
tionwide. Send your radio to school, your 
property donation or financial support would 
be greatly appreciated and acknowledged 
with a receifrt for your lax deductible contri¬ 
bution. Please look over whatever unwant¬ 
ed equipment you may have, and call us. 
We will pick up or arrarige shipping. You will 
receive the tax deduction, but most impor¬ 
tant, the privilege of knowing that your gift 


really made a difference in Ihe education 
and upbringing ol a child. You are invited 
to check into the WB2JKJ "22 Crew’ 
CLASSROOM NET, 7 AM EST on 7.238 
MHz or on 21.395 throughout the day. We 
wil be running a Special Event station, Oct 
21-23, celebrating our 12th year ol opera¬ 
tion. The kids operating will be just some of 
the children hoping for your support of 
EDUCOM. Write us at: The RC ol JHS 22 
NYC. INC., P.O. Box 1052. NEW YORK NY 
10002. Round the dock HOTLINES: Voice 
(516) 674-4072, FAX (516) 674-9600. 

BNB762 

ELIMINATE MULTIPLE NOISE TONES in 
your receiver audio output The revolution¬ 
ary new JPS notch filter, model #NF-60, 
Digital Signal Processing simple hook up. 
Unlike other Notch Frlters, notches out mul¬ 
tiple varying tones. Deep Discounted; 
$139.50 delivered conlinental U.S.I (Else¬ 
where $150.00 plus shipping.) Aulhorized 
JPS dealer: Davis RF Co., P.O. Box 230-S, 
Carlisle MA 01741. 24-HR orders: (800) 
484-4002, code 1356, BNB763 

SOLAR POWERED HAMS! The Sunswitch 
is a charge controller to proteci your batter¬ 
ies from over charge. Power MOSFETs are 
used, no relays! Assembled tuned and test¬ 
ed $39.95 plus $2.50 shipping. Sunlight 
Energy Systems, 2225 Mayflower NW, 
Massillon OH 44647. BNB774 

GET YOUR PL259 CONNECTORS TO¬ 
DAY! Only $.35 each sold in lols ol 100. Or¬ 
der now!!! Call or Write Foss Warehouse, 
289 Schenk Street. North Tonawanda NY 
14120.(800)488-0525. BNB810 

MILITARY MONITORING ANTENNAS: 
broadband VHF/UHF (fiscones, biconicals, 
satcom types, 30-1000mc. shipboard con¬ 
struction. 'N' connectors, satcom preamps, 
antenna multicouplers, cables, accessories. 
(419)726-2249. bBNB813 

FREE SHAREWARE AND HAH CATA¬ 
LOG lor IBM or CoCo. Morse code comput¬ 
er interlaces, $49.95. Dynamic Electronics, 
Box 896, Hartselle AL 35640. 205-773- 
2758. BNB815 

DIGITAL SWRandPOWER METER, As¬ 
semble, Kit, or Plans, wilh Alarm and Set 
Points.FREE Information. RUPP ELEC¬ 
TRONICS,5403 Westbreeze, Fort Wayne 
IN 46804.219-432-3049. BNB831 

R-390-A SERVICE; module repair to com¬ 
plete remanulacture, cosmetic restoration, 
20 years experience, expert service. 1- 
week turnaround. Very reasonable, any 
condition accepted. (419) 726-2249. 

BNB834 

FCC COMMERCIAL LICENSE PREPARA¬ 
TION RADIOTELEPHONE-RADIOTELE¬ 
GRAPH. Latest home study fast easy audio 

FREE details WPT Publications 1-800-800- 
7588. BNB840 

PRINTED CIRCUIT BOARDS-etched, 
drilled, tin-plated. Single sided $1.25/sq. 
inch. No setup charge. Send negative or 
artwork ($10.00 lor negative). We can gen¬ 
erate artwork from your schematic. CHEL- 
CO ELECTRONICS. 61 Water St. Mayvfile 
NY 147571 -800-388-8521. BNB842 

INEXPENSIVE HAM RADIO EQUIPMENT, 
Send postage stamp for list. Jim Brady 
WA4DSO, 3037 Audrey Dr., Gastonia NC 
28054. BNB890 

FREE Ham BBS. 904-542-3028. BNB899 

AMATEUR RADIO REPAIRII All makes 
& models maximum labor per unil, $80.00. 
TELO (Dan), 1302 S. Uplands Dr., Camano 
Island WA 98292. (206) 387-3558. 

BNB900 
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HEATHKIT NOSTALGIA-History in pictures 
and stories ol and by the people involved. 
124 page paperback by K8TP. Send S9 95 
(plus tax in WA) to Heath Nostatgia, 4320- 
196th S.W.. Suite B-111, Lynnwood WA 
98036. BNB903 

COMMUNtCATtONS AT tTS BEST! AR- 
900 S219.00, AR-1000XC S399.00. AR- 
2500 S439.00, AR-3000 S969.00. Lowest 
prices on AOR Radios guaranteed. CB's, 
Scanners, Radar detectors, and more. Free 
Shipping Visa/MC/AMEX. Turbo Electron¬ 
ics, P.O. Box 8034, Hicksville NY 11802. In¬ 
quiries: 516-938-1946/orders 1-800-33- 
TURBO. BNB905 

R-39t)-A SQUELCH MODIFICATION; small 
external add-on module, super sensitive, 
works great on AM and SSB, 15 minute in¬ 
stallation, instructions included. S25.00. 
(419)726-2249. BNB906 

MOTOROLA SYNTOR-X T83VBJ7204AK 
W/SYS90 ACCESS $400. SYNTOR-X 
9000 T73KXJ7J04BK W/OES, OTAR No 
Access S550 OBO. RACAL SYNCAL30 16- 
30MHz 20W Military Synth. Backpack 
Transceiver. All Modes. NICADS, Hand- 
crank generator, changer manuals S1400 
for Pair. CICCONE, Box 431, Absecon NJ 
08201. (609) 641-2594. BNB907 

QRP KITS-Most circuits taken from SPRAT- 
the G-QRP Club Journal. Transmitters, re¬ 
ceivers, test gear and accessories. First 
class stamp lor catalog. Kanga, 3521 
Spring Lake Dr., Findlay OH 45840. 

BNB909 

BATTERY PACK REBUILDING: SEND 
YOUR PACK / FAST SERVICE. ICOM; 
BP2/BP3/BP22 $18.95, BP5/BP8/BP23 
$24.95. BP24/BP70 $26.95. BP7 $29.95. 
KENWOOD PB21 $14.95. PB21H/PB6 
$19.95. PB25/26 $22.95, PB2/KNB3 
$29.95. YAESU: FNB10/17 $22.95, 
FNB3/4/4A $34.95. UNIDEN APX650 
$29.95, APX1200 $39.95; HEATH110 
$26.95. "NEW PACKS': ICOM BP8(800 
mAh) $39.95, (1000) $49.95, (1200) 
$54.95, BP83 $29.95, BP84 $42.95. YAE¬ 
SU: FNB2(500) $19.95, (600) $23.95, 
FNB10S (1000) $42.95, FNB12S(600) 
$46.95, FNB17(600) $31.95, FNB4SL(750) 
$44.95. SANTEC: 142/1200 $22.95. "U- 
DO-IT INSERTS' ICOM: BP3/BP22 $14.95, 
BP5 $20.95, BP8 $19.95. KENWOOD: 
PB21H/24 $14.95. PB25/26 $17.95. TEM¬ 
PO/S $20.95. YAESU: FNB10 $14.95, 
FNB4/4A $26.95. AZDEN/300 $14.95. 
FREE CATALOG. $4.00 Shipping/order, 
PA+6%, VISA-M/C ■^$3.00, CUNARD, R.D. 

6 BOX 104. Bedford PA 15522. (814) 623- 
7000. BNB913 


LIGHTNING BUSTER. Protect your invest¬ 
ment before it's too late! Gas discharge ar¬ 
restor, DC to 500 MHz. 500 Walts PEP, SO- 
239. $39.95. ELECTROMAN. Dept. 73, 
Box 24474, New Orleans LA 70184. 

BNB914 


WANTED: BUY & SELL All types ol Elec¬ 
tron Tubes. Call toll free 1 (800) 421-9397 
or 1 (612) 429-9397. C & N Electronics, 
Harold BramstedI, 6104 Egg Lake Road, 
Hugo MN 55038. BNB915 

USED & NEW AMATEUR RADIO, SWL 
AND SCANNERS. We buy. sell, consign 
and especially trade. All used equipment 
has a 30 day warranty. For fist or wants call 
(412) 825-94S0 FOR HAMS ONLY, ROBB 
N3JOT BNB916 

COMMODORE 64 HAM PROGRAMS-8 
disk sides over 200 Ham programs 
$16.9575.29 stamp gets unusual software 
catalog of Utilities, Games, Adult and British 
Disks. Home-Spun Software, Box 1064-BB, 
EsteroFL 33928. BNB917 


ENGRAVING-CALL PI NS-Wall/Desk 
Clocks-Club Award 3Plaques/Trophies- 
Desk Holders-Pen Sets-Equipment I.D. 
Plates. All Prices 30-50% Off Retail. Send 
$2.00 for color catalog or SASE for popular 
hamfesi items to: TR Enterprises. Box 36 B. 
Tyler Hill PA 18469. BNB962 

AMIGA, MACINTOSH, ATARI XL/XE/ST 
Amateur Radio and electronics PD soft¬ 
ware, $4.00 per disk. Send 2 stamp SASE 
for catalog. Specify which computerl 
WA4EFH. Box 1646, Orange Park FL 
32067-1646. BNB965 

PRINTED CURCUIT BOARDS lor projects 
in 73, Ham Radio. QSl ARRL Handbook. 
Ust SASE. FAR Circuits, 18N640 Field CL. 
Dundee! 60118. BNB966 

COMPONENTS FOR QRP'ERS, HOM- 
BREWERS AND HOBBYISTS. Great se¬ 
lection and great prices large SASE to 
KA7QJY. COMPONENTS. Box 3893. Lo¬ 
gan UT 84323.801-563-5173. BNB967 


MARCONI SALAD AND TESLA TATERSt 
ElectroMeals Cookbook, available just in 
lime lor holiday gift giving. 125+ recipes. 
S12.00 plus S3 S&H. ELECTROMAN, Dept. 
73. Box 24474. New Orleans LA 70184. 

BNB968 

EPROM PROGRAMMER plans, kits, flier 
SASE. Sergeant. Box 1613, San Marcos 
TX 78666. BNB969 

AZDEN SERVICE by former factory techni¬ 
cian. Southern Technologies Amateur Ra¬ 
dio. Inc., 10715 SW 190 St. #9, Miami FL 
33157. (305) 238-3327. BNB979 

COMMODORE 64 REPAIR Fast turn 
around. Southern Technologies Amateur 
Radio. 10715 SW 190th Street #9. Miami 
a 33157. (305) 238-3327. BNB982 

THE AMAZING UNIVERSAL CABLE TV 
AND SATELLITE DESCRAMBLER. De- 
lailed plans, Iheory, parts list, instructions, 
and Iroubleshoolets newsletter. 20 pages. 


$13.95 postpaid. OCTE-D, Box 276, Alburg 
VT 05440. BNB985 

HOBBY/BROADCASTING/HAM/CD/SURV 
EILLANCE transmitters, amplifiers, cable 
TV. science, bugs, other great projects! For 
catalog, calVwrite (916) 534-0417. PANAX¬ 
IS, Box 130-S9, ParatSse CA 95967. 

BNB991 

CELLULAR HACKERS BIBLE- $54.45. 
Cellular Programmers Blble-S84.45. Cable 
Hackers Video-$39.95, Satellite Hackers 
Blble-$56.95. Scanner Hackers Bible- 
$34.45. TELECODE, P.O. Box 6426-RF, 
Yuma AZ 85366-6426. BNB993 

VIDEOCIPHER/SATELUTE/SCANNER/CA 
BLE/AMATEUR/CELLULAR. Repair Manu¬ 
als. Modification Books & Software. Cala- 
log-$3.00. TELECODE P.O. Box 6426-RF, 
Yuma AZ 85366-6426. BNB994 

ROTOR PARTS ROTOR service, ROTOR 
accessories: Brak-D-Lays. Quik-Connects, 
Pre-Set mods. NEW models for sale. Free 
catalog. C.A.T.S.. 7368 SR 105, Pem- 
berville OH 43450. BNB996 


Packet on the Mac 

Conlimied from page 14 
a BBS in Sunnyvale, California. 
The window name will be: AX25 
- NOARY-1, and the session in the 
window will be an AX.25 se.ssion. 

Watching the World Go By 
You can monitor all the packet 
activity on a channel, including 


the messages NET/Mac is trying 
to transmit, by invoking the trace 
command; trace axO 111. A win¬ 
dow will open, showing all iran.s- 
actions. If you shrink (rc-sizc) and 
relocate this trace window and 
open another one (by connecting 
to your favorite BBS, for exam¬ 
ple), you can monitor all the pack¬ 
et activity on the channel in the 
trace window and see just the 


packets sent to you in the BBS's 
window. 

Controlling RFl 

You’ve all seen the warnings 
printed in the owners’ manuals 
about radio and television interfer¬ 
ence. “The equipment described 
in this manual generates and uses 
radio-frequency energy ... it may 
cause interference with radio . . . 
reception.” 

Personal computers have plenty 
of circuits in them, running square 
or sawtooth waves at up to multi¬ 
ple megahertz rates. The Macin¬ 
tosh is no exception. This environ¬ 
ment is rich in harmonics and 
some of them are often in the 2 
meter band. When a device is test¬ 
ed for compliance with the FCC 
part B limits, the test antenna is 
about a meter away from the unit 
under test. Right next to the com¬ 
puter the signal strength at some 
frequencies may be high enough 
to register S9 -t-60 on your HT. 
The more sensitive and less .selec¬ 
tive your radio is. and the closer 
the antenna to the computer, the 
greater the chance that there will 
be interference on a particular 
channel. When this happens, do 
like the manual says: move the an¬ 
tenna. You can also try adding fer¬ 
rites or bypass capacitors to the 
data and audio I/O lines. 

Unfortunately, portable com¬ 
puting generally means poor 
grounding, so the effectiveness of 
grounds and shields may also be 
reduced. On a base station, you 
should get very good results as 
long as you follow the normal pre¬ 
cautions. 

Now you Mac owners can get 
on packet Just as easily and inex¬ 
pensively as those "other” com¬ 
puter users. m 



Parts List I 

All parts, with the exception of the TCIVI3105 and the crystal 
should be readily available at your local electronics emporium. 

Capacitors 

C1,C3 

C2,C4,C7 

10 pF 10V electrolytic (2/4) 

C8,C10 

0.1 pF mono radial (5) 

C9 

270 pF mono axial (1) 

C5,C6 

Resistors 

18 pF mono radial (2) 

R1-R3 

50k ohm trim pot (3) 

R8 

23k ohm 1/4 watt (4) 

R9 

4.7k ohm 1/4 watt (1) 

R5 

75 ohm 1/4 watt (2) 

Transistors/ICs 

D3 

LM385-Z2.5 (2) 

Q1-Q3 

2N2222 (3) 

Y1 

4.4336 MHz xtal (1) 


Midland-Ross MPC 18 (use 27 pF) 

CTS Knights R 1335-5BA4433619 
(use 27 pF) 

Erie L 01-0096-004433618 


(use 50 pF) 

Seiko no p.n. available (use 15 pF) 

U1 

D1,D2, 

TCM 3105 1C (1) 

D4-D8 

1N914diode (6) 

16-pin DIP socket (1) 

(Note: A 4.4340 
cessfully.) 

MHz crystal and 18 pF caps have been used sue- 

A complete kit of parts including the PC board is available for $30 
from the author at Sigma Design Associates. Attn: Dexter Francis, 
22150 Berkeley Court. Los Altos CA 94024. 

An etched and drilled PC board is available for S3.50 -+ $1.50 
shipping per order from FAR Circuits. 18N640 Field Court. Dundee 

IL 60118. 


To obtain a disk containing SoftKiss and NET/Mac, including the 
HyperCard stack, you can send a blank 3.5’ diskette along with an 
SASE to the author. The author can also be reached at Com¬ 
puServe: 70611,1340 or Internet at Francis4@Apple.com. 
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Number 28 on your I 

Random output 


Id you a story of a ta- 
discriminating against 
lass licensees. I re- 
■om you, describing 


The overwhelming majority ol 
received have been positive. I'vr 
from new Techs from all acre 
country, and with very few exci 


t the hobby. I was im- 
mcouragement given by 
ist site and by those I've 
r. They were happy to 


with “In my area, there are two linked re- 
lone- peaters that are monitored 24 hours a 
e the day by the XXXX Amateur Radio Soci- 

good ety. They provide a link between hams 

on the highway and the highway patrol, 
d no- I do not think that the dozen or so 
n, en- stranded motorists and accident victims 
s im- whom I have called into the highway pa- 
en by trol would have looked down on me 


the extra commendation and encour¬ 
agement sure does help you reach your 
goals!" Matt goes on to recommend the 
Falmouth (Massachusetts) Amateur Ra¬ 
dio Association as a "great club to be- 


ill A/SPOl/—“While there are a few 
1 hams who refuse to speak with 
a of us who are codeless Technl- 
i, most have welcomed us. For ex¬ 


ham"—they simply know I’ll have fun 
working HF when I do upgrade." 

Tom N3LWJ—The Antietem (Mary¬ 
land) Radio Association “tries to have 
as many classes as possible to get new 


is entitled to do ... On the air, 11 
'e problems, someone always co 
to help—not to put you down." 

It does my heart good to receiv 


Morse code ... So tar, only a lew peo¬ 
ple would not say anything. Too bad. 
Each of us has something to offer, even 
if It is only a friendly ear or voice on the 


trol operator for one of country, ai 


the local repeater organizations. In addi¬ 
tion, I'm the net control station for the 
Cehtral Ohio Traffic Net, the Central 
Ohio Severe Weather Net and the Ceh¬ 
tral Ohio ARES Net. I've been warmly 
welcomed at repeater club meetings, 
ARES events and weather net training 
sessions. Ctozens of codeless Techs are 


received, and every Technician I've met 
in the past year, have all mentioned that 
they have upgraded or are studying tc 
upgrade. They're learning new things 
having fun and becoming an asset tc 
our hobby through their work and enthu¬ 
siasm. I wish I could say the same 


Number 2! 

Propagation 


David Cassidy NIGPH 

signal check. The reply came back, 'No¬ 


signal check. The reply came back, 'No¬ 
code Tech?' I answered. 'Yes sir,' to 
which there was no response, no ID. no 
nothing, I then politely thanked the gen- 


JimGrayWIXU 
210 Chateau Ciicle 
PaysonAZ85541 

Although October is considered one ol 
the better months of the year for DX and 
good HF propagation, this year is likely to be 
slightly different. I expect fewer “Good" days 


Jim Gray WIXU 

of 80, 40 and 30 meters. The 


year. One reason Is the rapidly dec 
sunspot cycle and tow solar flux value 
gelher with days of predicted upsets 
earth's magnetic field. As I write this cc 
solar flux values have, for the seconc 
this year, dropped to 100 or below, 
and I expect to see this trend contin¬ 
ue into the fall months. 

To improve your chances of car¬ 
rying on worldwide oonlacts, use the 
charts as follows; First decide where 


Ten meters will nol be particularly good with 
declining MUFs, but satellite operators will 
continue to enjoy their contacts. REMEM¬ 
BER THERE ARE ALWAYS EXCEPTIONS 
TO THESE GENERALITIES, SO NEVER 
BECOME DISCOURAGED. One good day 
makes up lor many bad ones. Good luck. 


propagation to that location. Next, 
use the daily forecast to select the 
day or days with “G," that is, "Good," 
conditions forecast. Finally, monitor 
WWV at 18 minutes after any hour 


the end of I have also received a few letters 
AA. Grant- from hams who have been licensed for 

vation, but many years. The writers have brought 

Id encour- up all of the same chestnuts that 

reach your weren't true a year ago and still aren’t 

nmend the true today. Two meters has not become 

Tiateur Ra- like CB. Sure, every once in awhile a 

club to be- nervous newcomer lets a “10-4* slip 

through. So what! Didn't you make a 
■e a lot of few mistakes when you were first li- 

ay to wel- censed? I know I did! Terms like "han- 

folds. One die," “destinated," and an assortment of 

s the first unnecessary O-signals are heard on re- 

to newly 11- peaters every day. and they were used 

of license tong before the no-code license. With a 

little practice and the good example of 
are a few other hams, any new licensee quickly 
speak with gets the hang of it. 
ss Techni- Neither has 2 meters become a 
us. For ex- crowded cacophony. I travel all over the 




"K* index values of 2 or below w 
most likely represent your best q 
portuniBes vrtien combined with tl 
information mentioned above. Tl 
WORST days will be the 5th and 61 
the 17th through 20th. and aroui 
the 9th and again on the 30lh ar 
31sL Examine the chart carefully, 
general, set your clock to GMT 
UTC (we used to call it Greenwii 
Mean Time, bul it's now called Ui 
versal Coordinated Time) and it’s tl 
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populated as before. Since it’s hard to 
And a populated area without access to 
at least a dozen repeaters, this is not 
surprising. People seem to congregate 
on one or two repeaters, and the rest 


traded several thousand new members 
who are turning out to be an asset to 
our numbers. New Techs are running 
nets, helping with emergency communi¬ 
cations, and doing the hundreds of oth¬ 
er things that hams do. There’s one oth¬ 
er thing the new Techs are doing that I 
hope all you buzzards who thought no¬ 
code was the end of the world will lake 
note of. New Techs are upgrading at a 


given in UTC or GMT, so don't make 
the mistake of trying to use local 
time for your band-time-direcllon 
study. 

In October the noise levels are 
lower than during the summer and 
you can lake advantage of seasonal 
improvements in nearly equal hours 
of daylight and darkness. The Top 
Band"—160 meters—will begin to 
exhibit excellent opportunities much 
earlier in the evening and continuing 
throughout the "wee" hours ol the 
night and early morning. The same 
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nation against Techs is not as 
widespread as I feared. I promise you, 
this is the absolute last time we will ad¬ 
dress this subject within these pages. 
The case is closed (maybe). Q 


SUN 

MON 

October 

TUE WED 

1992 

THU 

FRI 

SAT 





1 F 

2 F-G 

3 G 

4G-F 

5 F-P 

6 P 

7 P-F 

8 F-G 

9 F-P 

10 P 

11 P 

12P-^F 

13 F-G 

14G-F 

15 F 

16 F-P 

17 P 

18 P 

19 P 

20 P-F 

21 F 

22 F-G 

23 G 

24 G-F 

25 F 

26 F-G 

27 G 

28 G-F 

29 F-P 

30 F-P 

31 P 
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Never say die 

Wayne Green W2NSD/1 


CWIn 1992 

A reader noted this response when 
he asked about the code in the military: 
“We don't train radiomen to copy code 
any more. Why would we want to train 
someone to copy code when we can 
move messages at 1,500 words per 
minute encrypted, download it, decrypt 
it, have it letter perfect and hand deliv¬ 
er it to the addressee? The Navy can't 
live with 35 wpm response times. 
Heck, even our tugs have high speed 
communications." 

Sure, manual CW is fun. But it's like 
the fun men have driving antique cars 
and preserving them. Should our motor 
vehicle departments insist I hat people 
prove their ability to crank a Model T 
and drive a stick-shllt in order to get a 
driver's license to operate today's auto¬ 
matic shift cars? It makes the same 
kind of sense. 

Making a Buck 

The endless whining letters from re¬ 
tired old-timers who are trying to make 
do on Social Security make me sick. 
The world Is out there with 10-dollar 
bills hanging from the branches of al¬ 
most every tree and these old geezers 
are too lazy to bother lo reach up and 
pick 'em. Then there are the millions of 
people who are “out of work" and can't 
find a job. If you can't find a job. make 

A chap slopped by to visit the other 
day. Oul ol work. What can he do? 
Well, here we are in a recession. Here 
we are in what looks like it's going to 
be a very long recession because the 
factors lhat caused it haven't been ad¬ 
dressed by the administration or 
Congress yet—nor is there any ray of 
hope on the horizon that they'll really 
do anything about it. Well, one man's 
catastrophe is another's bonanza. 
When Humply falls you get busy and 
make omelets, you don't stand there 
wringing your hands while hydrogen 
sulfide develops. 

Where are the opportunities for 
starting small businesses? Every¬ 
where! For instance, with people losing 
their jobs right and left, many are also 
losing their homes. This presents a 
couple opportunities. One is lo start 
making very low income housing lor 
people who suddenly have to live on 
welfare or unemployment. But my ap¬ 
proach as an entrepreneur would be lo 


form a building maintenance service 
and offer it to the banks. For a reason¬ 
able price I'd look after their repos¬ 
sessed houses, keeping the lawns 
mowed and watered, the bushes 
trimmed, the windows repaired, the in¬ 
sides clean and dusted. The house 
Isn't going to sell if it looks ratty. I’ll bet 
1 could sign up the banks around 
southern New Hampshire lo let me 
handle at least a couple hundred 
homes. Heck, there are several just on 
my little country road lhat have “For 
Sale" signs on them and are unoccu¬ 
pied. They all need attention. 

Then there are families going on va¬ 
cation. They need their homes 
checked, animals led, and the junk 
mail taken In, All you need is to be rea¬ 
sonable. dependable and known to 
your potential customers. To be known 
you have to have some visibility and 
that means small ads in the paper, an 
occasional news item, perhaps a TV 
interview, if you can organize it. It 
means mailing cards lo the owners of 
better homes. It means visits to the lo¬ 
cal banks—and more visits. 

Any problem offers opportunities— 
it's all in how you think about it. My 
wile Sherry noticed how difficult it was 
to find good baby-sitters. So she start¬ 
ed a baby-sitting service. She inter¬ 
viewed potential baby-sitters and 
checked their references. She ran ads 
and checked with the customers to see 
how well her sitters were doing. She 
helped train them. The first thing you 
know she had dozens of sitters and a 
land-oltice business going, with her 
getting a commission on every job. 
And that was before computers, which 
would make it even easier to keep 
track, do the billing ol the customers 
and handle the payroll for all those in¬ 
dependent contractor sillers. 

So what services are needed in 
your area? I can think of a bunch more, 
but let's gel your little gray cells perk¬ 
ing instead ol silting there in a loop. 

Fixing The Brain 

It all started with an article in 
Analog. When I was young I read a lot 
of science fiction. The best was in 
Astounding Slones, edited by John 
Campbell W2ZGU. The magazine is 
now Analog. 

John had an enormous influence on 
me. He was the first magazine editor 



I'd ever seen who wrote long editorials 
about whatever was interesting him at 
the time. How many magazines have 
you seen with interesting editorials? It's 
rare. I eventually got lo be good friends 
with John. We'd gel together lor lunch 
every lew weeks. Talking with him was 
exciting—like a mental roller coaster, 
with ideas on nuclear physics, cosmol¬ 
ogy. quantum physics and so on going 
by in rapid succession. He was inter¬ 
ested in everything and never re¬ 
strained by scientific or religious dog¬ 
ma. Alas, he smoked, so he died far 
too young. 

So here I am, still an Analog sub¬ 
scriber alter 58 years and still turning 
to their science fact article Ihe first 
thing every month. They're usually out¬ 
standing. 

The article they published on how 
the brain worked made so much sense 
that I bought Ihe book on the subject 1 
had lo know more. Since I approach all 
new ideas as a skeptic. I wanted to 
give this new concept a try and see if it 
really worked. The idea lhal painful in¬ 
cidents happening to a baby before it's 
born could Influence it all through lile 
was rejected flat oul by doctors and 
psychiatrists, yet from a systems anal¬ 
ysis view. It made perfect sense. 

I was a radio announcer at WSPB. 
a radio station in Sarasota. Florida, at 
Ihe lime. I talked over the idea with a 
fellow announcer. He was skeptical, 
but game lor us to give it a try and see 
what would happen. We decided to 
see if we could find out why he had to 
cough every time he was starting to 
announce. He’d solved Ihe problem by 
installing a small switch by Ihe micro¬ 
phone which would cut it oil while he 

So I pul him into a light hypnotic 
stale and asked him to repeat the word 
cough. I then asked him to go to the 
earliest lime he had lo cough and lo 
say whatever came to mind. He said. 
“I've got to cough." I asked him to keep 
repeating that and see what else came 
to mind. This developed Into. “Every 
time I get nenrous I have to cough." 

For about an hour I kept getting him 
to come up with more words and 
phrases. I asked him his age and he 
said eight. I asked if that was years. He 
said no, it was months. 1 said before or 
alter birth. He said it was before birth. 
Hmmm. Sure. Well, It it might help. 


what's the difference, so we continued. 

1 wrote down the stuff he was saying. 
The story lhat emerged was ol his 
mother and lather fiving in the back of 
a cold, damp factory building. His 
mother had a bad cough, which appar¬ 
ently was painful to little pre-Joe, The 
lather said something about her stay¬ 
ing with the family next door, the Mur¬ 
phys, until she felt better. 

Whether this was all fantasy or real¬ 
ity I didn't know, but it was intriguing. 
Once we'd run through all this stuff a 
few times Joe never again had to 
cough when he was announcing. 
Something worked. 

A few weeks later Joe's mother vis¬ 
ited for a lew days. I took her out to 
lunch, armed with my notebook. 1 
asked her 11 she’d ever lived in the 
back of a factory. She was incredulous. 
Yes. not long before Joe was bom. 
Was she sick at Ihe time? She thought 
for a moment and then said she'd had 
a terrible cough. As far as she could 
remember this experience had never 
been mentioned after Joe was born. 
She’d forgotten about he whole thing 
until I reminded her. Then I asked if 
she'd stayed with some friends next 
door lor a while. Yes! And did she re¬ 
member their name? Was it Murphy? 
Yes, it was. and she was sure she'd 
never even thought of them since Joe 
was bom. 

This did a lot to convince me that 
this was a real experience that Joe 
was bringing up under hypnosis. Of 
course, there's always the possibility 
that he might somewhere have heard 
about all this and forgotten It. but that's 
a remote possibility since you don't for¬ 
get things under hypnosis. It's alt there. 

Being a pragmatist I wasn't quite as 
interested in whether these were real 
memories or fake, as long as dredging 
them up and "running" them would 
erase the patterns causing problems In 
present lime. I felt 1 had hold ol some¬ 
thing important, so I wanted to know 

The radio station owner was im¬ 
pressed with my announcing and abili¬ 
ty to ad lib morning shows. He offered 
to let me have a three-hour morning 
spot and share in the ad sales it would 
generate. This was an opportunity that 
many disk Jockeys would kill for. but 
while I enjoyed Ihe work, I couldn't see 
myself devoting my life to being a DJ. 1 
quit to learn more about how to help 
repair minds. I moved to New Jersey 
and a research foundation. This turned 
out to be Ihe wisest decision of my 
entire life. 

In a few weeks ol concentrated 
work 1 learned how to find and remove 
the causes ol people's problems. Doc¬ 
tors today agree lhat all diseases have 
emotional components. What we dis¬ 
covered was how to find these and re¬ 
move the basic causes for most ill¬ 
nesses. We even discovered that an 
amazingly high percentage of what 
seem like accidents have emotional 

My experience with Joe was re¬ 
peated endlessly with other people I 
worked with. I've been promising my- 
Continued on page 74 
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David Rosner VE4DAR, Win¬ 
nipeg, Manitoba, Canada I am a rela¬ 
tively new Canadian radio amateur, 
having received my Basic Qualification 
(no-code) in February 1992. Since 
getting on the air on the 2 meter band, 

I have tried to learn more theory and 
practice through discussion with more 
experienced hams and by reading 73 
and other publications. 

I enjoy your provocative editorials 
and remember your call for one million 
new hams and suggestions lor learn¬ 
ing CW. I was delighted, therefore, to 
win subscriptions to 73 and Radio Fun 
at my first hamfest last weekend at the 
CanadaAJ.S,A. Peace Gardens. 

Please keep us thinking! 

Larry J. Clark N2MOS, Princeton 
NJ Isn't it about time that amateur ra¬ 
dio operators started paying their own 
way around here? We’re lacing a 
steadily escalating federal budget 
deficit, and we expect the taxpayers to 
pay for our hobby. Let's get reall 

Free Lunch Nothing is free. If you 
want it, pay for it. We haven't paid a 
lick for what we use, but there are 
plenty of other people who would fike 
more chunks of “our’ spectrum . . . 
And they are willing to put up cash! If 
you want to use a National Park, you 
pay. You license your boat and you 
pay. If we don't pay for it, how can we 
claim it? 

Public Serviced This notion of all 
hams just waiting in ranks to put their 
radios into public service might just 
contain a measurable amount of bunk. 
What Is the percentage of hams who 
really participate in meaningful drills 
and exercises? Most hams spend 
most of their time doing other radio 
stuff, some of It rewarding, some of it 
merely Interesting, and (by an increas¬ 
ingly vocal minority) some of it down¬ 
right destructive to the hobby (20 me¬ 
ters?). 

Policing We've got a few Bozos 
out there. Unfortunately, they take up 
more than their fair share of domestic 
and international resources (radio fre¬ 
quencies). What if we decide to rede¬ 
fine the term ■self-policing" as mean¬ 
ing the willingness to pay for compe¬ 
tent enforcement by a properly staffed, 
equipped and trained FCC? 

I believe that we should pay a fee 
upon initial licensing, upgrading and 
renewal. The fee should be sufficient 
to cover administrative costs during 
the period of the license, as well 
as the cost for a reasonable amount 
of enforcement in the amateur bands. 
The one exception to fees should 
be initial (but not renewal) for Novice 
class licenses. However, I think that 
a substantial discount for those under 
18, the disabled and senior citizens 
would be in order... which, of course, 
would proportionately raise the fees 
of non-discounted hams, since we 
want the hobby to be pretty much self- 

The period between renewals will 
have to be determined, but some¬ 
where in the neighborhood of every 
two to five years will probably work 
out. Annual renewal would be an un- 
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acceptable administrative burden, 
while too long a period wouldn't have 
the purging effect we need. Purging 
would end any bogus license counting 
that might be going on, and also give 
the manufacturers (and publishers) a 
more accurate estimate of what the 
hobby needs. I don't feel like actually 
shoveling gold into the pockets of the 
manufacturers, but I would like them 
to stay in business so I can buy stuff 
and get it fixed. 

We might even consider basing the 
license fee on the amount of spectrum 
a license is authorized to use. The lair 
market value of VHF and UHF would 
probably be higher than HF, since It 
has more competitive commercial val¬ 
ue and isn't as limited by International 
agreements and treaties. 

Partial and/or full relief from fees 
could be provided by allowing credit to 
hams who participate in bona fide 
drills and exercises conducted by fed¬ 
erally recognized (perhaps by FEMA?) 
public service agencies and organiza¬ 
tions. This would have lo amount to 
something more than the monthly 
check-in on the 2 meter net. By main¬ 
taining a data base of hams applying 
for fee credits, we could finally show 
exactly how many hams really are will¬ 
ing to support emergency service op¬ 
erations . . Of course, we have to be 
prepared for an underwhelming re¬ 
sponse as well. 

A rational license fee would show 
that we pay our own way. are willing 
to pony up the bucks to support 
the FCC's enforcement efforts In our 
bands, support new and disa¬ 
bled hams, and offer that trained 
and equipped resource lor emergency 
operations we've always talked 
about. 

There Is another advantage lor 
those of us in the hobby coming up 
with a license fee scheme: If we don't 
do it, and soon, someone else (per¬ 
haps Congress) is going to ram it 
down our throats. Tnist me . . . when 
these things come off the Hill they 
usually don't work right. The money 
would probably go into the general 
lund instead of to the FCC (perhaps 
an FCC Amateur Radio Trust Fund 
needs to be estabtished). Congress's 
idea of a fee schedule could be pretty 
strange. And it would probably take us 
years to get Congress to fix things. 

I think it is time to pay up. 

J. G. Owen, Fort Salonga NY 
Greetings. I couldn't let that churlish 
fellow's complaint in the February 
1992 issue stand unanswered. I like 
your editorials. Indeed, I have very lit¬ 
tle to do with ham radio, so probably 
the only reason I occasionally buy the 
magazine Is for the editorials. 

On another topic, from my non-ham 
viewpoint, the arguments about spec¬ 
trum usage are very convincing; why 
should we give you guys all this stuff? 
I mean, if you want to talk to each oth¬ 
er. can't you just use a car phone? I 
don't want to be harsh, but as you've 
pointed out again and again, hams 
have to appreciate how the rest of us 
are going to see this issue, and al¬ 


though I’ve hardly studied the thing all 
that much, I haven't heard any very 
convincing arguments on the hams' 
side. 

Finally, one of the great things 
about your editorials is the broadsides 
you level from time to time at various 
offenders. It wouldn’t hurt if you would 
occasionally go into background so we 
non-communicants might get the drift. 
For instance. I found your story in the 
February editorial aboul the various 
early leaders of the ARRL of consider¬ 
able interest; on the other hand. I've 
heard a good deal about K1 MAN and 
his nefarious activities, but never what 
must be obvious background (to 
hams) about exactly what it is he 
does. It’s true, mostly hams read the 
magazine, of course, but good journal¬ 
ists (storytellers) should always try 
to be complete so none of us slower 
listeners get lost. 

Dean Bergmann KB5UVT, Arling¬ 
ton TX Concerning David Cassidy’s 
■Eventually. Morse code will be 
dropped from all license classes.' 
(“Random Output." September 1992): 
Since international agreements are 
Involved, it may be a long time before 
that is true. I suspect that in many 
parts of the world it Is still important 
that CW rigs cost less; that they are 
simple enough lor an amateur to build: 
that they use less bandwidth; and that 
they consume less power. As a newly 
licensed amateur. I am impressed by 
QRP CW rigs that can work the world 
with batteries that would only power a 
handle-talkie in other modes. 

Cassidy is right about one thing: In¬ 
novation is vital. Amateur radio once 
led, and commerce followed. Now the 
reverse Is true. Don’t dream of copy¬ 
ing commercial modes: dream of en¬ 
tirely new ones. 

Dean—CW is, and always will be, a 
fun way to communicate. The gear is 
Inexpensive, portable and simple to 
work on. The fact still remains that it is 
an Inefficient way to transmit Informa¬ 
tion and is quickly becoming a "nostal¬ 
gia mode’ like AM. My prediction is 
that the fTU treaty will drop this re¬ 
quirement someday—the sooner, the 
better... David N1GPH 

Edwin S. Oxner, San Jose CA 
Wayne, you hit the nail squarely on its 
head—again ("Never Say Die," August 
1992). Both our educational system 
and our prison system are a lost 
cause. And. none of our politicians are 
aware of either the problem or the 

As I read your column I was hoping 
to see comments regarding the bur¬ 
geoning interest in home schooling 
that many families are adopting. My 
daughter has four youngsters receiv¬ 
ing their education at home. It works, 
too. A year ago the Montana legisla¬ 
ture planned to outlaw home school¬ 
ing, but through the Insistence of my 
daughter, who was privileged to speak 
to the joint houses of the Montana 
State Legislature, home schooling not 
only remained legal but was encour- 

Another topic you covered related 


to corporations going "off-shore" to 
manufacture, thus depriving millions of 
Americans of their jobs. A principal 
cause of this exodus stems from the 
cross purposes between government 
agencies, namely the EPA under the 
guidance of Director Reilly. Why 
should our factories be forced to align 
themselves with the machinations of 
the environmentalists when foreign 
nations offer tax breaks, low interest 
loans and low-cost labor enticements? 
Again, do politicians understand? Ob¬ 
viously not. The EPA is an indepen¬ 
dent government agency within the 
Executive Branch, yet Bush still 
scratches his head wondering why 
Joblessness remains high. Hey Bush: 
Look in your own back yard! (Remem¬ 
ber, Wayne, Reagan dismantled the 
EPA; it was Bush himself who restored 
It.) 

I appreciate your obvious concern 
for the welfare of this country: I trust 
you're concentrating your efforts 
where they'll do the most good. 

Ray J. Howes G40WY. Wey¬ 
mouth, Dorset, England Wayne, just 
thought I would drop you a short note 
regarding your editorial in the August 
‘92 issue. 

Suffice it to say that I agree with 
your incisive hypothesis; as usual it 
was right on the button. Yes, the 
British education system sucks, and 
as you infer It parallels what is appar¬ 
ently happening in America. 

You won't be surprised to learn that 
I have written numerous letters to all 
those who possess governmental 
power, but not only that, I have actual¬ 
ly spoken to these people in an at¬ 
tempt to dissuade them from their al¬ 
most maniacal desire to preserve the 
status quo that unfortunately exists 
within our educational system. Trying 
to get these so-called elected “lead¬ 
ers* to see the error of their ways is 
akin to resurrecting the dead. 

Perhaps I should mention the stran¬ 
glehold the teachers union (N.U.T., 
quite an appropriate acronym) has on 
the teaching profession here in the 
U.K. The union bosses appear to be 
more interested In preserving their 
perks and large salaries than in eradi¬ 
cating the cancer that pervades their 
members' flawed “teaching" methodol¬ 
ogy. What a jungle. 

As there are several teachers who 
are also hams in my immediate area. 
I've been expounding the virtues of 
re-inventing the wheel, so far as 
teaching is concerned, over my local 
repeaters, etc. Guess what? For my 
pains, all I hear from these supposedly 
■intelligent people" are pathetic ex¬ 
cuses and irrational diatribes, instead 
of reasoned argument or construc¬ 
tive remedies. It's a monster out of 
control. 

Hey, perhaps we need a Rupert 
Murdoch to do what he did to the 
British print unions, which were noth¬ 
ing more than constipated dinosaurs 
awaiting extinction. Murdoch went 
through them like a dose of salts. You 
would not believe the salaries “print¬ 
ers" were earning before Murdoch cut 
off the gravy train. 

Don’t lose heart Wayne, I'm doing 
my level best here in the U.K. to per¬ 
suade those people who matter that 
education just has to undergo a trans¬ 
formation ... now. Q 
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SAREX Flies Again 
on STS-47 _ 

The space shuttle Endeavour lifted off on 
September 12 at 14:22:59.974 UTC carrying 
two ham astronauts (Mission Specialist Dr. Jay 
Apt N5QWL and Payload Specialist Dr. 
Mamoru Mohri 7L2NJY) among its seven-mem¬ 
ber crew. This was the first on-time liftoff since 
1985. 

Due to the sleep and work schedule of the 
astronauts, most voice contacts took place over 
the Eastern hemisphere. Hams in the U.S. and 
Europe did have ample opportunity to work the 
shuttle via packet radio. The shuttle’s packet 
callsign was W5RRR-1. This mission's high in¬ 
clination orbit (57 degrees) put it within reach of 
those living in the higher latitudes. 

Several schools in Australia and the U.S. 
were contacted directly by the shuttle and over 
8000 packet and voice contacts were made 
during the mission. 

A QSL is available if you’ve worked the shut¬ 
tle or il you have a reception report. If you made 
a packet contact with the shuttle, please include 
your QSO number. Send a SASE (foreign sta¬ 
tions should include at least SO 50 postage or 
equivalent IRCs) to Jay Apt N5QWL at 806 
Shorewood Drive, Seabrook TX 77586 USA. 

Earthwinds Update _ 

The Earthwinds around-the-world 
manned balloon flight Is now scheduled to fly 
any time alter November 15th. Inclement 
weather and wind patterns prevented last 
year’s attempt from Akron, Ohio. 

This time the launch point has been moved 
to Stead Field near Reno, Nevada. This area 
near Reno has some of the most favorable win¬ 
tertime ground wind conditions in the U.S. and 
will give the launch team more opportunities for 
a successful liftoff of the complicated dual-bal¬ 
loon system. 

The amateur radio experiment will operate 
during the mission under pilot Larry Newman’s 
callsign KB7JGM. Twice each hour (at 30 and 
55 minutes past each hour) a digitized voice 
message will give the balloon’s latitude, longi¬ 
tude and ground speed on a frequency of 
28.303 MHz. Transmissions at 15 and 45 min¬ 
utes past the hour are also possible. This 
should give anyone with modest receive capa¬ 
bilities the opportunity to track the balloon’s 
progress as it flies non-stop around the world. 
The expected flight path should carry the bal¬ 
loon from Reno to Texas, the Midwest and the 
East Coast during the initial portion of ils jour¬ 
ney. Launch updates will be posted on the Bal¬ 
loon section of the 73 BBS at (603) 924-9343. 

ARRL Kills Automatic HF 
Packet Forwarding 

At the July board meeting of the ARRL di¬ 
rectors it was decided to accept the Digital 
Committee’s recommendation that unat¬ 
tended (automatic) HF packet forwarding 
should not be allowed. Currently a selected 


number of stations automatically forward packet 
messages on the HF bands by permission of a 
STA (special temporary authority). The current 
STA expires at the end of the year and will es¬ 
sentially kill the HF packet forwarding network. 
This network has been in place for a number of 
years and successfully transfers many thou¬ 
sands of messages each month between pack¬ 
et operators and BBSs across the country and 
around the world. The League’s recommenda¬ 
tion is for semr-automatic forwarding. This 
means that only a station with a control operator 
present may initiate a contact with an unattend¬ 
ed HF packet station. 

Lyle Johnson WA7GXD has come up with an 
intriguing proposal In the July ’92 issue of 
TAPR’s Packet Status Register that would move 
unattended automatic HF packet operations to 
segments in the WARC bands (30. 17 and 24 
meters) to alleviate crowding on the popular 20 
and 40 meter segments currently used. 

It’s hoped that a reasonable compromise or 
alternative can come about to keep the forward¬ 
ing network alive. Write to your ARRL Director 
with your opinion on these proposals or sugges¬ 
tions for a workable unattended HF packet for¬ 
warding system. 

Founder of 

Hallicrafters Pies _ 

William J. Halligan W9AC, founder and re¬ 
tired chairman of the Hallicrafters Company, 
died July 14 at age 93 in Miami Beach. The 
man who started the firm in 1933 as a supplier 
of amateur radio shortwave receivers, and then 
developed it into a major manufacturer of elec¬ 
tronic equipment for the home, industry, the mili¬ 
tary and aerospace, resided in Bal Harbour, 
Florida, and formerly in Chicago, Illinois. 

Halligan, a native of Boston, Massachusetts, 
received a radio experimenter’s license while 
still in high school, and held the amateur radio 
call letters W9AC. He worked as a wireless op¬ 
erator on excursion ships between Boston and 
other coastal cities, serving in WWI as a radio 
operator on the battleship Illinois. 

Halligan attended West Point, but quit the 
military academy to instead become a newspa¬ 
per reporter in Boston, and then later in New 
York. He left journalism to become the sales 
manager for a radio supply company in Boston, 
then started Hallicrafters in 1933. 

During WWII, Hallicrafters made shortwave 
radios for the military. After the war ended, the 
company took to production of home television 
receivers and peacetime radar. In the early 
1960s, the company’s military contracts consti¬ 
tuted 70% of its revenues. Hallicrafters helped 
to develop the Air Force Quick Reaction Capa¬ 
bility (QRC) program, and then moved into 
space communications. 

A 1953 Chicago Tribune article said of Mr. 
Halligan that due to his prominence in the in¬ 
dustry, he was sometimes referred to as ‘Wire¬ 
less Willie.” or “Radio’s #1 Ham.” 

Halligan. who served as President and CEO 
of Hallicrafters, continued in that position even 
after the company was acquired by Northrop in 
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the 1960s. He retired in 1967, and is survived 
by two sons, William Jr. and Jack, 10 grandchil¬ 
dren and 12 great-grandchildren. TNX Chicago 
Tribune: W9JUV; Westlink Report #631, August 
14, 1992. 


“Wayne Green’s World” 

Wayne Green W2NSD/1 is the latest addi¬ 
tion to the growing list of ham radio celebri¬ 
ties taking to the airwaves with a radio show 
of his own. “Wayne Green’s World" was kicked 
off on Thursday, August 6th, as a part of the 
new lineup on the revamped Let’s Talk Radio 
Network. In his first outing. Green touched on 
several subjects that included national politics, 
the welfare system, educational travel and 
cooking, as well as amateur radio. According to 
LTRN Producer/Director Frank Collins N6TAF, 
the response to Green’s new program was 
ovenivhelming. Collins says that he received nu¬ 
merous calls after the program to congratulate 
the organization on bringing W2NSD to the 
satellite radio network. Wayne Green’s World’ 
can be heard every Thursday at 9:00 p.m. East¬ 
ern time over LTRN on GTE Spacenet III, Chan¬ 
nel 21, 6,2 MHz audio. TNX Westlink Report, 
#632, August 28, 1992. 

Instant Licenses 

for Aliens? _ 

The FCC on August 6th issued a Notice of 
Proposed Rule Making in P.R. Docket 92-167 
to provide a way in which foreign amateurs 
could secure 60-day operating permission 
while visiting the U.S. The plan would include 
amateurs from countries with which the United 
States has no reciprocal operating agreement 
and would have volunteer examiners handle the 
mechanics of the applications. The comment 
deadline for P.R. Docket 92-167 is October 26. 

The FCC proposes to have VEs examine the 
foreign operator’s amateur license and identifi¬ 
cation, and determine the applicant’s home op¬ 
erating privileges, then administer a 20-question 
examination “on those aspects of our rules that 
are most applicable to the type of operation in 
which the visitor plans to engage while in the 
United States." 

The FCC suggests that VEs could compile 
the 20-question examinations from existing 
question pools maintained by Volunteer Exam¬ 
iner Coordinators. 

Upon passing the examination, the foreign 
applicant would receive a Certificate ol Suc¬ 
cessful Completion of Examination, which would 
sen/e as proof of the foreign operator’s condi¬ 
tional license authorizing operation in the United 
States, according to the FCC. 

The volunteer examiners then would notify 
their coordinating VEC, who would add the per¬ 
tinent information on the foreign applicant to a 
data base that is maintained and forwarded to 
the FCC on a regular basis. The foreign opera¬ 
tor would be allowed one maximum 60-day op¬ 
erating period in the U.S. at any time within 365 
days of the issuance of the CSCE. TNX West- 
link Report, #632, August 28, 1992. 
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The QRP 80/40 CW Sender 

QRP power and QRP cost 

by Richard Q. Marris G2BZQ 



M y original plan was to home-brew a 
simple CW transmitter lor a daily, 
early morning, point-to-point QSO with 
a friend in Germany, using 3665 kHz. 
This was a di.stance of 400 miles or so. I 
figured that around 5 watts CW would 
suffice, and decided to use .semi-conduc¬ 
tors. A look at some recently published 
designs indicated that this would involve 
a printed circuit, several semi-conduc- 
lors, maybe 50 or more components, plus 
all the components for an AC power sup¬ 
ply. 

1 went back to the happy days when I, 
and many others, u.sed a single 6L6 or 
6V6 transmitter and worked the world. 
With these happy recollections in mind, 
things really got out of hand—one thing 
led to another, and the QRP 80/40 was 
born. 

This transmitter is a personification of 
simplicity in circuitry, simplicity in con¬ 
struction, QRP in power, and QRP in 
cost. It covers both the 80 and 40 meter 
bands, and is built into an existing metal 
cabinet measuring about 8.6" wide x 4" 
high X 4.1" deep (that includes the built- 
in AC power supply). It uses just one 
tube and can be loaded to 5 watts or so. 
In fact, the result is less complex than so- 
called "simple" semi-conductor Jobs. 
The reliable, robu.st 6BW6 tube can be 
quickly changed and the design does not 
require a printed circuit—all major com¬ 
ponents have solder tag connections and 
the smaller components can be slung be¬ 
tween them. By all means, toil away on a 
printed circuit board if it will make you 
happy, but 1 have always believed that 
“the simplest is the bestest." In addition, 
85% of the bits and pieces were in my 
junk box. 

The circuit in Figure 1 shows a rela¬ 
tively conventional circuit using a 6BW6 
tube (VI), crystal-controlled with a pi- 
output circuit which is tunable over both 
80 and 40. by simply plugging in an PT- 
243 crystal (either 80 or 40 meter band) 


for the selected band. Do not try to dou¬ 
ble an 80 meter crystal to the 40 meter 
band. The purpose of Cl (3-33 pF trim¬ 
mer) is to pre-set adjust for a clean CW 
note, which can be a problem with a sin¬ 
gle tube TX. The power of the TX could 
be increased by decreasing the value of 
R3, at the risk of a T7/T8 note. 

C8 is a single-gang 365 pF air-spaced 
good quality receiving typte variable ca¬ 
pacitor. C9 is a similar 2-gang 365 + 365 
pF variable capacitor with lx)th sections 
wired in parallel to give 730 pF total ca¬ 
pacity. Both an external LC and “T’ type 
ATU have been used with success and no 
detectable harmonics. 

The built-in AC power supply half¬ 
wave rectifier used was an old Westing- 
house 18RA which was in the junk box, 
but Radio Shack/Tandy and others stock 
suitable low cost alternatives. 

The whole TX -i- AC power supply is 
enclosed in an existing metal cabinet 
8.6" wide x 4" high x 4.1" deep, onto 
which a new front panel was fitted. A 

simple i-1 shape chassis was made and 

Fitted to the panel as shown in Figure 2, 


which also shows the assembled layout 
of the main components on the front pan¬ 
el and chassis. The size of the 
cabinet/chassis is not critical and the po¬ 
sitioning of the major components can be 
adjusted slightly to accommodate the ac¬ 
tual component sizes used by individual 
constructors. The HT DC plate voltage 
with “key down” was 115 volts DC. 

LI is wound on a length of 1" diameter 
PVC or plastic tube using 35 turns of 24- 
gauge enamel copper wire spaced one 
turn. The L1/C8 + C9 circuit should tune 
to the 40 meter band near minimum ca¬ 
pacity. However, individual coils and 
layouts may differ slightly. If necessary, 
a small number of turns can be removed 
from LI to achieve 40 meters with the 
C8 plates about 15% enmeshed, and then 
the 80 meter band should resonate with 
C8 plates about 65% enmeshed. 

To test the TX, adjust Cl and C9 to 
maximum capacity and plug in a 50-ohm 
dummy load. Next, insert an 80 meter 
band crystal, press the key. and tune C8 
for minimum current on the meter: then 
increase the current by detuning to give a 
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Figure 2. PaneHchassis assembly layout. 


2 mA increase in current so that the crys¬ 
tal is oscillating smoothly. Increase the 
antenna load by tuning C9 for maximum 
current. Now listen on an RX and adjust 
Cl for the best keying note. Repeat all 
the above with an ATU and antenna in 
place of the dummy load. Readjust Cl 
for the best note. It should not be neces¬ 
sary to readjust Cl again unless the 
6BW6 tube is replaced. 

Repeat all the above with a 40 meter 
band crystal —hut without any further 
adjustment of Cl. Do not use an 80 me¬ 


ter crystal on 40 meters. 

Remember—higher voltages are used 
in tube transmitters than with semi-con¬ 
ductors, so TAKE CARE! 

With this little QRP one-lube trans¬ 
mitter 1 have been able to maintain the 
regular early morning QSO into Ger¬ 
many, and have met little difficulty in 
working all over Europe with an indoor 
antenna, providing a useful standby 
transmitter. 

Have fun with “The QRP 80/40 
Sender.” Q 



Parts List 

R1 

47k. 1/4 watt 

R2 

470 Ohms. 1/2 watt 

R3 

12k. 1 watt 

R4 

100k. 1 watt 

R5 

100k. 1 watt 

Cl 

3-33 pF trimmer 

C2 

0.01 |iF/300V working minimum 

C3.C4.C5 

0.00111F/300V 

C6 

lOOOpF© IkV 

C7 

50 |iF/350 volts electrolytic 

C8 

365 pF single gang airspaced variable capacitor 

C9 

365 * 365 pF two gang airspaced variable in parallel—730 pF 

Crystal 

3.5 & 7 MHz band crystals—FT243 with panel mounting socket 


6BW6 tube -f B9A ceramic chassis mounting socket 

D1 

(Westinghouse 18RA used) any suitable type available 

RFC1 

2.5 mHRF choke 

RFC2 

9 turns close-wound PVC hook-up wire wound on 3/16" diameter rod, and removed 

J1 

Jack socket for Morse key plug 


35 turns 24 gauge enamel copper wire, spaced 1 turn and wound on 

1’ diameter PVC or plastic (paxdin in the U.K.) tube 

N 

Neon panel light 

SW1 

2-pole on/off switch 

T1 

Transformer—secondaries 1.) 250 VAC @ 60 mA (minimum) 

2.) 6.3 VAC e 1 amp (minimum) 
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The Noise Remover 

A simple, effective way to get rid of the static. 

by Gerald F. Gronson K8MKB 


T here have been a number of re¬ 
marks as to how a really narrow- 
band CW filter becomes useless when 
a lot of “static” noise is on the band. 
The source doesn’t matter: the result is 
the same. The filter becomes a tone 
generator and the signal you are trying 
to copy is lost. 

One solution is the noise circuit de¬ 
scribed in this article. It is adjustable 
from “no effect” to “no signal out,” re¬ 
quires no special parts, and can be 
made small enough to be installed in 
an existing add-on CW or SSB filter. 
It can also be used in one of the new 
simple receivers, such as the Sudden 
(see the October ’91 issue, p. 8), to 
give the receiver a bit more perfor¬ 
mance. 

The NoLse-Limiter Circuit 
The circuit that does the job is 
shown in Figure 1. Most noise-limiter 
circuits are of the shunt type. This one 
is a series limiter. The bias on the 
diodes is adjusted by the 10k limit ad¬ 
just pot. The resistor marked 6.8 to 
8.2k (a lOk/25 turn pot can be used 
here) is used to adjust symmetry. The 
capacitor is a bias filter; the 15k resis¬ 
tor is the output load. The 220 ohm, 
0.047 pF, and 0.0047 pF capacitors 
form a speech range filter. The 100k 
output adjust potentiometer can be a 
trimmer or a standard audio taper 
“volume control.” 

Putting the noise limiter in the re¬ 
ceiver ahead of any filter makes copy¬ 
ing a signal easier. It’s like closing the 
window a bit on the radio signals be¬ 
ing received, but unlike a volume con¬ 
trol, small signals get full amplifica¬ 
tion and big signals get clipped. 

Three circuits are shown. With so 
many different situations out there it’s 
a hard call to make as to which circuit 
to recommend, but it is best to place 
the noise limiter ahead of any filter. In 
the Sudden receiver, place the noise 
limiter ahead of the LM386. In fact, in 
a simple receiver, use the circuit in 
Figure 3. The circuit between the X’s 
could be omitted for first-time 
builders. All it does is give steeper 



Figure I. Noise-limiter schematic. Use this circuit if a high level signal is available and you 
have an "add-on" narrowband filter. 



"add-on" filter such as an MFJ CW type. 



Figure 3. Schematic of the noise-limiter with a built-in amplifier and filter. 
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skirts to the bandpass re¬ 
sponse. It is a definite im¬ 
provement, but not really 
necessary. The output trim- 
pot is adjusted, in any ca.se, 
to keep from overdriving the 
filter. Using fixed resistors 
that are about 35% lower in 
value will allow operation of 
the limiter on 9 volts. It 
could then be built into one 
of the existing add-on fil¬ 
ters, such as one of the MFJ 
models. 

Assembly 

The noise limiter can be 
assembled on perf board. PC 
boards are also available 
(see the parts list on page 
16). Glass epoxy is preferred 
to paper phenolic. Use a 
low-watt soldering pencil, 
and heat-sink the diodes. 

Quarter-watt resistors are used 3) for initial adjustments (you can limit adjust poi (R2 in Figure 1,R6 in 

throughout. Polystyrene capacitors leave the pot in place when done or Figure 2 and R9 in Figure 3) to maxi- 

are used in the filter circuits, as are measure its final value and replace it mum. Then adjust the output pot (R6 

1% resistors (you can get by with with a fixed value). in Figure 1, RIO in Figure 2 and R13 



5%). The squares with dots are wire 
wrap pins. Wire wrap pins are handy 
for making connections to pots, power 
connections, and input-output connec¬ 
tions. 

Adjustments 

I used a panel mount pot for the lim¬ 
it adjust pot (R2 in Figure 1, R6 in 
Figure 2 and R9 in Figure 3) so I 


“I believe that this 
circuit can improve 
copying a CW signal in 
a high QRN situation 
by between 60-80%. 
Try it; you’ll like it” 


in Figure 3) for the optimal output lev¬ 
el. Adjust the limit adjust control (R2 
in Figure 1) counterclockwise until 
clipping occurs (listen for a definite 
change in the quality of the sound). 
Rock R1 back and forth until you hear 
a clean sound. From this point on you 
only need to adjust the limit control 
for noise reduction. 

I believe that this circuit can im- 


could easily adjust the noise reducer. 
Hook up a 10k pot in place of the re- 
si.stor marked 6.8 to 8.2k (R1 in Fig¬ 
ure 1, R5 in Figure 2 and R8 in Figure 


Tune in a signal with your receiver 
and set resistor RI (marked R5 in Fig¬ 
ure 2 and R8 in Figure 3) to 2/3 of its 
maximum resistance. Next, set the 


prove copying a CW signal in a high 
QRN situation by between 60-80%. 
Try it; you’ll like it. H 

See the parts list on page Ih 
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Basic Noise-Limiter (see Figure 1). 
Cl 22 nF electrolytic 

C2 4.7 ^F/25V electrolytic 

C3.C4 0.047 mF polystyrene 

C4 0.0047 pF potystyrene 

C5 2 to 20 pF electrolytic 


R6 100k trim pot 

Noise-Limiter with Preamp (see Figure. 
Cl 0.47 pF tantalum 

C2 2.2 pF electrolytic 

C3 22 pF electrol^ic 

C4 100 pF 

C5 0.0047 pF polystyrene 

C6 0.047 pF polystyrene 

C7 4.7 to 10 pF electrolytic 

C8 4.7 pF/25V electrolytic 

C9 100 pF electrolytic 

R1 100k trim potentiometer 

R2 1.2 MEG 

R3,R4 220k 

R5 6.8k to 8.2k (choose for bes 

symmetry or use 10k pot) 
R6 10k potentiometer 


Note; Etched and drilled PC boan 
Circuits. 18N640 Field Court. Dund 
Umitier » Filler is S3.75 and Ihe Nc 
for shipping/handling 


\mplifier and Filter (see Figure 3). 


C9.C10.C11.C12 lOOOpFpolystyi 


Limiler from FAR 
IS S3,00, the Noise 
dd Si.50 per order 
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Feedback 


In our continuing effort to present 
the best in amateur radio features 
and columns, we recognize the need 
to go directly to the source—you, the 
reader. Articles and columns are as¬ 
signed feedback numbers, which ap¬ 
pear on each article/column and are 
also listed here. These numbers cor¬ 
respond to those on the feedback 
card opposide this page. On the card, 
please check the box which honestly 
represents your opinion of each arti¬ 
cle or column. 

Do we really read the feedback 
cards? You bet! The results are tabu¬ 
lated each month, and the editors 
take a good, hard look at what you do 
and don’t like. To show our apprecia¬ 
tion, we draw one feedback card 
each month and award the lucky win¬ 
ner a free one-year subscription (or 
extension) to 73. 

To save on postage, why not fill out 
the Product Report card and the 
Feedback card and put them in an 
envelope? Toss in a damning or 
praising letter to the editor while 
you're at it. You can alos enter your 
QSL in our QSL of the Month contest. 
All for the low, low price of 29 cents! 

1 Never Say Die 

2 Letters 

3 QRX 

4 QRP 8040 CW Sender 

5 The Noise Remover 

6 All-Band HF Mobile Antenna 

7 Review: JRL-2000 

8 Spread Spectrum Primer 

9 Homing In 

10 New Products 

11 Ham Help 

12 Review; Nye Engineering FS 73 

13 ATV 

14 Above and Beyond 

15 Updates 

16 Hamsats 

17 AskKaboom 

18 Packet & Computers 

19 Hams with Class 

21 QRP 

22 Special Events 

23 RTTY Loop 

24 73 International 

25 Barter ‘n’ Buy 

26 Random Output 

27 Propagation 

28 Dealer Directory 




units induds I.FVD.C. switchtna 

pro«e housing Other frequency options in L _ 

—'900K 902-906 MHz SOniW KitS139 Built szoo 

1240K 1296-1300 MHz lOmW KitS149 BuiltS265 

1269K 1260-1272 DscirModeLIOniW KitSlOO 8uiltS255 

2304K 2304-2308 MHz lOniW KitS205 Buill$325 

2401K 2400 MHz Mode SttT Cony KitSISS BuiltS255 
3456K 3456-3460 MHz lOniW KitS2a5 BuiltS325 

5760K 5760 MHz/1296 IF O.SniW KitSHO BuillS260 
nai 432X 420-450 MHz lOm IF 70niW KitS150 BuillS275 

DOWN EAST MICROWAVE , 

g* Bill Olson, W3HQT_ 
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An All-Band HF 
Mobile Antenna 

Efficient and inexpensive. 

by Stephen A. Glowacki KC4TMT 


T here are many reasons why we build 
antennas. Often we want something in 
particular that we either can’t buy commer¬ 
cially or can’t afford. 

As the county’s Emergency Coordinator 
I needed a good mobile multiband antenna. 

I initiated this design to favor materials 
available at local hardware stores. This 
tends to make repair easier and helps keep 
the overall cost down. The following mo¬ 
bile design can be constructed for about 
S20. with subsequent band coils costing 
less than $3-$5 each. 

Much of the designing for this antenna 
was done with the aid of the ARRL Antenna 
Book and the ARRL Handbook. 

Theory 

The main idea behind an HF mobile an¬ 
tenna is to maintain the electrical length 
while shrinking the physical length to a 
practical size. The way to do this is to in¬ 
corporate some sort of loading coil at cither 
the base or the center. Each has its merits. 
Base loading has the advantage of physical¬ 
ly placing the weight of the coil near the 
car. This avoids the need for guy connec¬ 
tions. 

I’ll include some references to the math, 
but not many. If you really want the full 
outline of the calculation process and for¬ 
mulas. contact me and I’ll be more than 
glad to QSO about it. 

RF current is maximum at the point im¬ 
mediately above a loading coil. With a 
base-loading antenna, the efficiency is less 
because this current tapers off quickly as it 
goes toward the top of the antenna. Howev¬ 
er. with center loading, the radiation effi¬ 
ciency improves quite a bit. Optimum posi¬ 
tioning is .somewhere between 509^ -70% up 
the total length of the antenna. 

RF current varies with the cosine of the 
height in electrical degrees at any point in 
the base section. In a center-loaded antenna 
this characteristic results in more current 
being allowed to conduct higher up the an¬ 
tenna. This is more efficient, compared to a 
base-loaded antenna. The current then ta¬ 
pers off above the coil normally, resulting 
in an overall increase in the efficiency of 
the antenna. 

Unfortunately, center loading requires a 
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Photo A. Stephen Glowacki KC4TMT. stands 
next to his mobile antenna. 



larger inductance than base loading in order 
to cancel out the increased capacitive reac¬ 
tance (Xj.). (This increase is due to less an¬ 
tenna being available for resonance above 
the coil.) This larger inductance then re¬ 
quires a larger Q-factor (to maintain the 
same comparative radiation efficiency as a 
base-loaded antenna). 

This need for larger inductance and Q- 
factor forces the construction of physically 
larger coils. With placement of the coil be¬ 
ing higher, wind-loading problems require 
the use of guy connections. (I hate to think 
in terms of guy wires when working with 
my car.) 

Theoretically, if the coil is moved much 
beyond the two-thirds mark, the size of the 
coil would become impractically large and 
make it impossible for mobile use. 

Most of the dimensions of this antenna 
resulted from the materials I had on hand at 
the time. The numbers are only internally 
significant and changes can be made easily 
with minor adjustments to the rest of the an¬ 
tenna, i.e. if you shorten the top antenna 
section, increase the number of turns on the 
coil; if you lower the position of the coil 
along the antenna, use less turns on the coil. 
(The opposite of these remedies is true for 
reversed conditions.) 

To achieve optimum efficiency you need 
to balance all the characteristics of the an¬ 
tenna. The measurements given will put you 
in the ballpark, but fine-tuning is always re¬ 
quired. Be patient in fine-tuning the antenna 
to your car. A good way to ensure a favor¬ 
able outcome is to set plenty of time aside 
and follow consistently whatever procedure 
you devise to trim the coil. 

The matching system listed here is only 
one of many. The general approach is to 
cause the antenna to be capacitive; that is, 
to have it resonate at a frequency slightly 
higher than what you want. This will also 
increase the impedance of the antenna. The 
increased capacitance can then be canceled 
by an inductance in the matching portion. 

The opposite is also true. However, using 
an inductor seems to be easier—it’s less 
sensitive to surrounding conditions and, 
thus, more predictable than an air capacitor. 

The third approach is to use a combina- 
Continiied on page 21 






Photo B. Close-up view of the loading coil. 


lion of inductance and capacitance shunted 
in parallel to ground. This is most effective 
since it is basically a custom-made antenna 
tuner. I recently experimented with this de¬ 
sign and found it to be very .successful. To 
make this addition, simply locate a variable 
air cap having somewhere between 15 and 
600 pF and mount it either directly on the 
car or on an enlarged platform able to hold 
both. Wire them in parallel and you’re 
ready to go. 

I’ve been able to tune the existing center 
loads across each entire band with at least a 
1.2:1 SWR. Not bad for a $2 addition! 

Before you begin, I’d like to note that de¬ 
signing and building antennas is a learning 
experience. We’ve all heard the story of the 
damaged antenna lying on the ground that 
worked better than when it was on the tow¬ 
er. Antenna performance is not always pre¬ 
dictable, so watch for unusual results. 

There are many opinions and approaches 
to what works or doesn’t work. What’s im¬ 
portant to remember is that the antenna is 
only as good as its SWR and RSTs. 

Construction 

Preparation and assembly of the antenna 
is straightforward. First gather the mate¬ 
rials. I strongly suggest that the lower por¬ 
tion of the antenna be made of at least 3/8" 
diameter SOLID aluminum or stainless 
steel rod. Thinner dimensions will tend to 
break under the stress of driving. 

The length of this rod (62-1/2") will be 
an overall 63-1/2" when the couplers are at¬ 
tached. The upper whip section measures 
50-1/2" overall. This includes the coupler, 
so measure appropriately. If you need to de¬ 
viate slightly from these figures no recalcu¬ 
lation will be necessary, just allow more 
turns on the loading coil. Later you can trim 
the coil to accommodate the changes. 

At this point you’ll need a tap and die set 
(see the sidebar). If you don’t have one the 
local hardware store will usually do the 
work for a small fee. Or visit the local high 
school metal shop. The teachers are often 


very helpful and a donation of a few pizzas 
to the class can go a long way. Die cut a 
3/8-16 thread around both ends of the lower 
solid antenna portion. (Remember to keep 
in mind that TWO couplers are used on this 
section and that the overall required length 
is 63-1/2".) 

The top antenna whip can be purchased 
at most radio shops or at Radio Shack; or, 
you may have one lying around that will 
work. The majority will use a 1/4-20 
thread. A coupler of the same thread will be 
used to attach this to the top of the loading 
coil. 

I suggest you use dielectric for all thread¬ 
ed connections. About a month after I in¬ 
stalled the antenna I began having problems 
while tuning up. I found that this was be¬ 
cause the threaded portions had some minor 
corrosion due to weather. Periodically 
check these connections and. if necessary, 
treat them with electrical sealer or doping. 

Mounting Bracket 

The actual mounting bracket design will 
depend on where you decide to place the 
antenna on your car. Like many cars, mine 
has rubber bumpers. This forced me to de¬ 
sign a bracket using 1-1/2" x 3/32" flat steel 
that would be bent to mount against the 
body BEHIND the rear bumper. 

First bend the steel to fit as you would 
like it. Then measure how far out it needs 
to be cut to support the antenna. Ensure that 
the steel doesn’t rub against other parts of 
the car—this would cause static and could 
effect the tuning of the antenna. 

After the final placement and bending is 
completed, drill two 7/16" holes through 
the steel and body of the car. Temporarily 
attach the bracket and determine how far 
out to drill the hole for mounting the anten¬ 
na. Mark this spot. 

The size of hole to drill here will depend 
on the outside diameter of the insulating 
tubing you use around the mounting bolt. 
The tubing I used had an o.d. of 1/2". This 
hole should allow the insulating tubing to 
have a snug fit. so cut the hose to the thick¬ 
ness of the steel plus 1/8". 

Drill a second hole (1/4") about 1-1/2" 
from the first, toward the car. This will be 
for mounting the coaxial grounding connec¬ 
tion. 

After all the bending and drilling is com¬ 
pleted, paint the bracket with as many coats 
of clear enamel as necessary to protect it 
from the weather. Set it aside to dry. 

Next, attach two electrical connectors to 
one end of the 16-1/2" RG-58 coax; 3/8" to 
the center lead and 3/16" to the shielding. I 
suggest soldering the ground connector as 
close as possible to the coax. Be careful not 
to melt the center lead insulation. 

Once the bracket is dry, assemble the 
3/8" coupler as shown in Figure 1. When 
you tighten the coupler the plastic washers 
will compress against the rubber hose and 
electrically insulate the bolt. 

Then attach the shielded side to the 
bracket with a 1/4" bolt. Measure the resis¬ 




tance between the two connections. It 
should be better than 10 meg. (I measured 
almost 250 megohms with my DMM.) 

Once satisfied, use electrical doping to 
insulate BOTH connections to stop mois¬ 
ture from getting into the coax and from 
creating a short between the two leads. This 
doping is commonly available at electrical 
supply stores. 

Use 7/16" hex-head bolts and washers to 
mount the bracket to the body of the car. To 
ensure a good grounding contact, scratch 
off the enamel where the washers meet the 
bracket. Consider using Lock-tight on the 
bolts if excessive vibrations are a factor. 
These bolls should extend inside the tmnk 
about 1" beyond the nut for attaching the 
grounding strap. 

Finally, drill a 3/8" hole through the car 
body next to the bracket and install a grom¬ 
met. Feed the other end of the RG-58 coax 
through the grommet. 

This completes the mounting bracket as¬ 
sembly. 

Matching Coil 

The matching coil is designed to balance 
an 80 meter loading coil and higher. If you 
decide to use a 160 meter coil you can add 
more turns to the matching coil. 

The coil is built around a I" PVC pipe 
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about 4" long. From 1/4" Plexiglas™ cut 
3-1/4" X 4" lengths to use as spacers. With 
PVC cement, glue these, equally spaced, 
around the PVC form. This will provide 
room for an alligator clip to be used later. 

Wrap 14 to 15 turns of 14 or 16 gauge 
solid bare copper wire around this form. 
The width of the total turns should be 3". 
With a diameter of about 1-1/2", this coil 
should provide approximately 3.2 pH of 
matching inductance. Solder two electrical 
connectors to the leads of the coil. 

Constmct a mounting platform, as shown 
in Figure 2, using thin sheet steel and Plexi¬ 
glas. Use a 3/8" bolt to attach the coil to the 
Plexiglas portion and a 1/4" to ground the 
coil to the steel portion. 

This platform can be mounted almost 
anywhere inside your trunk provided it’s 
within reach of the RG-58 feedline. Drill a 


hex-head bolt. Again allow about 1" extra 
on the bolt length for the coil and jumper 
connectors. 

Solder the two electrical connectors to 
the RG-58 antenna feed inside the trunk 
AFTER IT HAS BEEN FED THROUGH 
THE GROMMET. (7/16" for the shielding 
and 3/8" for the center lead.) 

To make the jumper, remove the shield¬ 
ing from a piece of RG-58 about 6" to 7" 
long and .solder an alligator clip to one end. 
Cut a length of heat shrink that will insulate 
all but 1/4" of this shielding and shrink it 
on. Slide the alligator clip’s rubber cover 
over the heat shrink to the clip. Finally, sol¬ 
der a 1/4" connector to the other end of the 
jumper where the bare shielding extends. 

Attach both the jumper and one end of 
the matching coil over the platform’s 1/4" 
bolt. Attach the other end of the coil to the 
Plexiglas support using a 3/8" bolt (see Fig¬ 
ure 2). 

If you use 16 or 14 gauge wire for the in¬ 
ductor it will be able to support itself by its 
leads. 

To finish the matching unit, cut a 6" to 7" 
length of RG-58 coax and connect a PL- 
259 connector to one end. Solder an alliga¬ 
tor clip to the other end’s center lead. Insu¬ 
late the shielding with heat-shrink tubing, 
as before, with the jumper and attach a 
7/16" electrical connector to the end, (Al¬ 
low these two leads to be long enough for 
the center lead to extend to both sides of the 
matching coil when the .shielding is con¬ 
nected to the 7/16" bracket mounting bolt.) 

At this point you can add a variable 
capacitor. Remember to wire it in parallel 
and you’re all set. 

Loading Coil 


1/4" hole and mount this platform with a Cut a piece of 4" PVC tubing into slices. 



referring to Table 1. 
Make these cuts as 
square as possible. 
This will determine 
the straightness of 
the antenna. Because 
bolts and washers 
extend toward the in¬ 
side of the coil, the 
PVC slice should not 
be cut less than 1" 
wide. 

On a sheet of 1/4" 
Plexiglas, outline 
two disks for each 
loading coil by using 
one of the slices as a 
guide. I’ve had ex¬ 
cellent results using 
a saber saw with a 
moderate tooth blade 
(12/inch) under mod¬ 
erate pressure. This 
should avoid chip¬ 
ping but may create 
melting. Pliers can 


Photo D. The matching coil assembly mounts inside of the vehicle. be used to pull off 


Grounding and feedline alligator clips allow for fine tuning of the the melted excess. 


resonance and impedance of the antenna. 


Drill a 3/16" hole 


through both disks at the same time to help 
center the antenna studs. Then drill one of 
these to 5/16". Drill carefully to avoid chip¬ 
ping or cracking. For added strength, drill 
three holes in a triangular pattern through 
both disks. The holes should be about 5/8" 
in from the edge to provide clearance for 
the PVC tubing thickness (1/4"). The size 
of these holes depends on the size of the 
plastic bolts you’ll be using, I strongly sug¬ 
gest that you tap these holes to allow the 
bolts to thread. Plastic bolts aren’t very 
strong and the added benefit will be need¬ 
ed. 

Tap the center 3/16" and 5/16" holes to 
l/4"-20 and 3/8"-16 thread, respectively. 
Using fender washers to help disperse the 
pressure, thread each bolt through to ensure 
a clean tap.. Back the bolts out about 1/4" 
and apply a generous amount of instant 
glue to the threads. Re-tighten to a snug fit. 

Placing the threads outward, glue the two 
disks to a PVC slice with five-minute 
epoxy (clear type) and let them dry. An im¬ 
portant point when gluing is to have all the 
pieces under moderate pressure to ensure a 
tight bond. To do this, thread the plastic 
bolts through and tighten them before the 
glue dries. DO NOT USE METAL BOLTS 
FOR THIS—they will interact with the 
loading coil and could distort the radiation 
pattern. 

Once dry, solder a 1/4" electrical connec¬ 
tor to one end of the 18 gauge enamel wire 
that will be used for the coil. Bolt this to the 
top part of the coil form using spacing 
washers and the 1/4" coupler. 

With a flat iron tip melt a groove into the 
edge of the top Plexiglas disk. Press the 
enamel wire into the groove while it’s still 
soft. This will stop the coil from unravel¬ 
ing. Wrap with an appropriate number of 
turns for the band you’ve chosen. Try and 
keep the turns as tight as possible and 
pressed together. 

Use plenty of electrical tape to temporar¬ 
ily hold the coil wire in place. Mount the 
3/8" connector to the lower side as you did 
with the top side, but don’t solder the 
enamel wire—you’ll need it loose for tun¬ 
ing later on. 

Fine-Djning 

Attach an SWR meter to the matching 
coil’s PL-259 connector. Hook up your 
radio as it would normally be and attach the 
feedline to the other side of the SWR meter. 
The feedline alligator clip should be 
attached to the ungrounded side of the 
matching coil where the antenna feedline is 
connected. The coil’s grounding jumper 
should be unconnected. (You can clip it to 
the end of the PVC form.) 

Assemble the antenna and attach it to the 
coupler on the mounting bracket. (I added a 
second support higher up to allow the lower 
antenna to stay permanently on the car.) 
(See Figure 3.) 

File the enamel off the tip of the lower 
loading coil wire that isn’t attached. Use an 
alligator clip to temporarily hold the con- 
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Table 1. Center Coil Dimensions 


PVC Diameter 


No center coil necessary, join the two rods together with a coupter. 


nection for tuning. The clip should not have 
any wire attached to it. 

Check for the best SWR. 100 kHz down 
from the center frequency you want the an¬ 
tenna to resonate at. Adjust by clipping one 
quarter turn at a time, each time checking 


the SWR. Don’t test by shorting the loading 
coil—this will degrade the efficiency of the 
coil and give false readings. 

Once you get near the null (where the 
SWR begins to dip) adjust to your desired 
frequency and continue by clipping 1/4" to 


1/2" at a time. Each quarter turn should in¬ 
crease the resonance by about 50 kHz while 
half-inch snips should be 10 kHz. 

Once you are satisfied, remove the coil 
and solder the enamel wire to the lower 
connector. Reassemble and check the SWR. 
If there are any problems you’ll need to 
restart the fine-tuning from the beginning, 
and possibly rewrap the coil. 

Repeat this process for each band coil. 
Try not to change the matching unit. The 
goal is for the coil to be the only necessary 
change to switch bands. 

The matching coil alligator clips are used 
for within-band adjustments. These will al¬ 
low for adjusting the SWR within a small 
range after the overall tuning is complete. 
The feedline clip is used to balance the 
matching coil, while the jumper is used to 
adjust the inductance. You’ll need to be pa¬ 
tient to successfully tune to different fre¬ 
quencies. 

The results could be marked by paired 
colors, 1/8" jumpers could be soldered to 
the matching coil at these points for easier 
reference, or a two-pole rotary switch could 
be used to make band switching quick and 
easy. 

If you choose to include the variable ca¬ 
pacitor in the matching system you’ll have 
more leeway. (The grounding jumper 
wasn’t necessary when I made this addition 
later.) 

Whatever you do, the shorter the leads 
are the better. Everything effects the anten¬ 
na. Even the 16-1/2" feedline is part of the 
antenna and will effect the tuning if it is 
changed. 

Hot glue or five-minute epoxy could be 
spread on the enamel wire once all tuning is 
complete. I haven’t been able to find heat- 
shrink tubing big enough to fit over the coil, 
although this would be best. If you use 2" 
PVC or smaller for the loading coil form, 3" 
heat-shrink tubing is available from Elec¬ 
tronic Surplus (R&D Electronics) in Cleve¬ 
land, Ohio. 

Finishing 

The guy connection I’ll leave up to you. 
High strength fishing line, thin rope, or ma¬ 
son line are all good choices. Either way, 
guys are necessary to avoid damage. I sug¬ 
gest using two support lines. 

I’ve had many S7-9 reports within a 400- 
mile radius of my West Virginia QTH on 
the 80 and 40 meter bands. On the 15 and 
20 meter bands I was able to QSO with sta¬ 
tions in France and Germany while travel¬ 
ing through northern Ohio. 

Although commercial designs may have 
a 20% improved bandwidth, the quality of 
this design should meet your needs. 

I’m interested to hear of any changes 
you make to the design, including the 
matching system, and would appreciate 
hearing from you about your results. Good 
luck! 73s. Q 


Contact Stephen A. Glowacki at Rt. #3, 205 
Hickory Drive. Elkins WV 26241. 


Tap and Die 

If you’re not familiar with the mechanics of a tap and die, no problem. The procedure 
is straightforward. 

First locate the proper size of die. (This is what cuts the threads into a rod to make it 
resemble a bolt.) Using the 3/8"-16 size as an example, the first number measures the 
diameter of the outside of the threads, and the second number tells how many threads 
there are per inch. These numbers appear on the die itself, which can be purchased indi¬ 
vidually for about $2. 

You need a handle to hold the die steady during the process. These cost about $8-$15, 
depending on the style. 

If you want to save money. Scars has a 20-picce Homeowners Set for under $20, 
available through their catalog store. Whatever you buy, just make sure that the 3/8"-16 
and 14"-20 are part of the set. These are common sizes used in amateur radio. 

The technique for cutting with a die is simple. Brace the rod steady either in a vise or 
with Vise-Grip pliers. (I used the latter, attaching the pliers near the base of the rod and 
then standing on them for bracing.) 

Placing the wide side of the die toward the rod, turn slowly but with pressure. You’ll 
feel it cut into the aluminum almost immediately. 

Make sure that the first two to three thread cuts are square so that the die remains per¬ 
pendicular to the rod. 

The die needs to remain square to the rod while it is turning. This is the most difficult 
part of the whole process. Once the first two to three threads are cut, the rest is easy. 

Now the turning technique: Turn the handle clockwise 90 degrees, then reverse and 
turn back until you feel the metal filings snap. (About 30-40 degrees.) Then, turn clock¬ 
wise another 90 degrees and again reverse to snap off the filings. Continue this process 
until the proper length is cut. I find it easier if I imagine north, east, south and west and 
keep to those points. 

It may be necessary to turn continuously for the first thread or so to help the die take 
hold. Don’t be afraid to back off and start again. 

Once the cutting is started, have some lubricant available and apply moderately. 
There are certain lubricants preferred for some metals. Generally, a light oil or kerosene 
is good for aluminum and stainless steel. 


To see your 
ad in 73 
please call 
800-274-7373 
and ask for 
Dan Harper or 
Sue Colbert. 
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SU your PrirL Wuk 

your Caff SionPin 
Pin type (circle one) 

Tie lac Lapel Pin Brooch 
Material: 14Kt Gold Filled Sterling 
’A” Tie Tac or Lapel Pin 
Number of 14 Sterling Silver 

Characters Karat or Gold Filled 



$135.95 $55.95 

$165.95 $65.95 

6 $195.95 $75.95 

For Brooch pin: 14K add $30; Sterling Silver/Gold Filled add $8 
Send to: HAM Jewelry Co., 26 Edgecomb Rd., 
Binghamton, NY 13905 or call 1-800-285-8587 
Orders received by December 1 will be delivered by Christmas 
We accept VISA and Mastercard « Call for our free catalog 
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73 Review 


by Bill Clarke WA4BLC 


Number 7 on your Feedback i 


The JRL-2000F HF 


Japan Radio Co.. Ltd. 
430 Park Ave., 2nd Floor 
New York NY 10022 
Telephone: (212) 355-1180 
Fax: (212) 319-5227 
Price Class: S4,899 


MOSFET Linear Amplifier 

A solid-state, no-tune kilowatt with very advanced features. 



Photo A. The JRL-2000F solid-state kilowatt amplifier. 


T he JRL-2000F Is built by the 
Japan Radio Co., Ltd. (JRC). it is 
a microprocessor-controlled solid- 
state no-tune HF linear amplifier ca¬ 
pable of producing a solid 1,000 watts 
output. 

When the 2000F arrived it was in a 
single box and well packaged Inside 
same. The weight of the box was a 
formidable 73 ibs. and you should 
be forewarr.ed not to attempt to place 
this amplifier on anything less than a 
desk or surface designed for battle¬ 
ship purposes. I used two heavy-duty 
milk crates. Due to Its weight, this unit 
cannot be shipped by UPS. It arrived 
at my door via Federal Express 
(FEDEX). 

There is nothing to assemble with 
the amplifier. It is ready to go as soon 
as it Is unpacked. No tube(s) or trans- 
former(s) to install. Strictly plug 'n go! 

The 2000F comes with a remote hand control, 
resembling a TV remote control, which can com¬ 
pletely operate the amplifier. 

Initial Testing 

For initial testing 1 used the JST-135 (also 
from JRC) transceiver. Through an interconnec¬ 
tion cable, the 135 converses directly with the 
amplifier for band/frequency information and 
control. 

The 2000F Is a complex and modern device, 
although from the operational point of view it is 
about as simple as you can get. A pre-made ca¬ 
ble (optional) is connected between the exciter 
and the amplifier for control (it contains a few 
more wires than the usual transmit relay control 
line) and a coax jumper for bringing the RF input 
to the amp. 

The antenna system Is connected to the four 
antenna ports on the back of the amp. In the 
case of this testing I utilized them in the following 
manner: 80/40 dipole, Cushcraft R5 vertical, 160 
meter dipole, and 80-10 meter Windom. No ex¬ 
ternal antenna tuner was placed in the line. 

My first operation was on 75 meters. It took 
about 10 seconds for the amplifier to set Itself up 
for the band segment being operated on. Later 
return to this segment required only an instant 
for retuning. 

Signal reports were excellent. No mention was 
made of poor signal, low audio quality, reduced 


power, or distortion. A single 3-500 (1 kW output) 
tube-based amplifier was used for on-the-air 
comparison of signal reports. 

Fan noise was not mentioned by anyone. 
Nevertheless, depending upon physical place¬ 
ment of the amplifier, I believe fan noise could 
prove to be a problem. However, the 2000F is 
not the only amplifier to suffer from fan noise. 
The problem applies to nearly all HF amateur 
amplifiers. 

The typical efficiency of the 2000F appears to 
be about 60 percent. This is based upon meter 
readings of 22A current at 80 VDC during key- 
down, with an output of 1 kW. 

Antenna control is done by the 2000F. Manual 
selection is made by pushing buttons on the front 
of the amplifier. Later recall of previous operation 
on the same (or nearby) frequency will cause the 
amplifier to select the originally chosen antenna 
automatically (this can be overridden by the 
manual controls). 

After using the JST-135/JRL-2000F combina¬ 
tion on several bands and enjoying the complete 
ease of fully automatic tune-up and antenna 
change, I built connector cables for use with my 
ICOM 751A and Corsair II. The cables must pro¬ 
vide, in addition to the normal ALC and PTT 
lines, a talk-back line. The latter forces the ex¬ 
citer into transmit during tune-up or after QSY. 

Tune-up is still super simple. For example, to 
change from 40 meters to 75 meters you merely 


push the 2000F’s SET button to sam¬ 
ple the frequency of operation (not re¬ 
quired when using the JST-135, due to 
the feedback data line between the 
transceiver and the amplifier). In SSB 
mode it is necessary to say a word or 
two (ie: "ahhhhhl") so the amplifier can 
determine the operating frequency. 
Once the frequency Is determined, the 
2000F will tune itself, based on prior 
usage at that frequency. 

Once the band segments for my fa¬ 
vorite frequencies had been pro¬ 
grammed into memory, I found the 
ICOM and Ten-Tec to be nearly as 
dexterous with the JRL-2000F as Is 
the JST-135, the only difference being 
the requirement for pushing the SET 
button and announcing yourself each 
time you QSY. 

The ease of the 2000F's automatic 
tuning and antenna selection brings 
this HF linear amplifier Into the realm of the in¬ 
stant QSY we are all used to with solid-state 
transceivers. I found that when jumping from 
14.300 to 3.950, the amplifier tuning and the 
switching of the antenna line took about three 
seconds when using the ICOM 751 A. Just punch 
the new frequency into the 751's keypad and 
press ENTER, then press SET on the 2000F and 
say “ahhhhh." It really is that easyl QSYing with 
the Ten-Tec took slightly longer as its tuning 
knob and band selector switch must both be 
used when changing frequency. 

Throughout the testing period I was always on 
the lookout for a glitch to rear its ugly head, yet 
none ever appeared. Performance was flawless. 

Points of Interest 

The 2000F can be used as an antenna switch; 
switch and tuner; or switch, tuner, and amplifier. 
Each section is separate in operation but they 
are linked operationally via microprocessor con¬ 
trol. 

Switch selections provide for power on/off, 
standby, tune (automatic antenna tuner), anten¬ 
na selection, and set (storage/selection of cur¬ 
rent operating parameters). 

Two front panel meters provide selectable 
monitoring of output power or VSWR and cur¬ 
rent, voltage, or ALC. 

LED indicators monitor drive levels and XMIT, 
indicate antenna match, and show the selected 
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antenna. A central display indicates the frequen¬ 
cy in use and produces coded messages in case 
of trouble. 

The amplifier is designed for a 1 kW output 
and typical readings of the output show that the 
2000F easily reaches this specification. 

Although the 2000F is equipped with a ‘high¬ 
speed arrestor” for protection against lightning 
surge pulses, I would not trust this expensive de¬ 
vice to the whims of nature by relying upon any¬ 
thing less than complete disconnect during 
storms. 

Instruction Manual 

The JRL-2000F’s manual is rather stark when 
compared to the volumes of paper typically ac¬ 
companying a modem piece of HF equipment. It 
is, just the same, very adequate. After all, the 
2000F does nearly everything for you automati¬ 
cally. 

Once I understood the initial connections and 
settings, I only found it necessary to refer back to 
the manual to decode alarm messages when 
they appeared on the LCD readout (very infre¬ 
quent and always, in my case, indicative of an 
operator error). 

Maintenance instructions for cleaning the air 
filters and a troubleshooting chart are part of the 
manual. 

A publication describing JRC's design theory 
and operation of the 2000F is also provided. It is 
straightforward, easy to understand, and is not 
couched in technical language. 

MOSFET Design 

Japan Radio Company describes the 2000F 
as using 48 MOSFETS in the PA section, which 
consists of four wideband 250W power amplifiers 
(each has 12 MOSFETS). The PA circuits are 
SEPP (single ended push-pull) design, providing 
greater efficiency than standard bipolar transis¬ 
tor/transformer coupled push-pull circuits. The 
design of the PA focuses on ease of impedance 
matching for input/output and linearity. 

Bias control for the MOSFET SEPP design in 
class AB operation requires a high gate voltage 
and high drain idle current. This results in low 
high-order IMD and a non-critical bias voltage 
setting. The bias of the 2000F is controlled par¬ 
tially by the excitation voltage to achieve extreme 
stability. 

The cooling system for the MOSFET amplifier 
is based upon heat-resistant MOSFETS and 
temperature actuated fans. The fans are rear 
facing and generally quiet. 

Antenna Tuning 

The antenna tuner is microprocessor-con¬ 
trolled and consists of coils, capacitors, and re¬ 
lays (30 on the tuner board). Operation consists 
of sampling the output frequency of the exciter 
and checking for previous operation on the same 
frequency. 

The 2000F has a memory matrix consisting of 
a possible four antennas and 455 HF subbands 
(70 of which are indicated as within the ham 
bands in the manual). What this means is that 
each band is split into small segments. 

When operating in a particular band segment 
the unit will search its memory for information 
matching the frequency. If the unit recognizes the 


AMATEUR RADIO EQUIPMENT 

CALL I 800-942-8873 

wy M-nc. For Your Best Price 

Authorized dealer for Icom, Kenwood, Yaesu, 
ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF 
Concepts, Hustler, Kantronics, Wilson, Diamond, 
Ham-10, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron, 
Epson, Farr Corner, DTK 

1057 East 2100 South, Salt Lake City, UT 84106 
801-467-8873_ 
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SPY ON THE EARTH 



See live on your PC 
what satellites in orbit see 


Learn how you can benefit greatly from this exobng 
new technology Send S25 (S30 air, $35 overseas) 
for our fantastic 12 diskette set of professional 
quality copyrighted programs (IBM type) that does 
satellite tracking, data acquisition, image 
processing, file conversion and much more. 
Diskette package includes all programs, satellite 
views, C language source code for a popular 
satellite image acquisition program, hardware 
schematics, catalog and $25 discount certificate. 

Reception guaranteed Worldwide 
Absolutely legal 
No satellite dish needed 

For FREE information log on to our bulletin board 
With your MODEM at (718) 740-3911 or call (718) 
468-2720. to place an order. Buy with confidence 
WeVe been m business since 1956. 

VANGUARD Electronic Labs 

Dept. A, 196-23 Jamaica Ave. 
_Hollis. NY 11423_ 
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ZD ENGINEERING 
Specialists in CATV Hardline Matching 
Transformers, Power Dividers and Related 



Built to fit 1/2, 3/4 and 7/8 inch hardline, or 
can be custom built forothersizes of hardline 
and any frequency between 50 MHz and 1.3 
GHz. When ordering, please include a 4 inch 
section of your hardline and specify the de¬ 
sign frequency you need. 

144 MHz units are $34.95 per pair. 222 
MHz, 440 MHz, 903 MHz and 1296 MHz 
units are $32.95 per pair. 

Add $5.50 per pair UPS shipping (U.S. only). 

Ohio residents add 5.5% sales tax. 

Custom built prices on request 

ZD ENGINEERING 

Paul H. Darwactor, W8ZD 
605 Baisley Avenue, Findlay, OH 45840 

PHONE: 419-424-8765 
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ICOM^ R7000 SWEEPING 
1300 CHANNELS/MIN. 


DELTACOMM" 1-7000 ind your MS-DOS computer 
gives you a custom interface integrated with optimized 
software that will not juat control but will maximize the 
potential of your R7000. 

• Spectrum log at speeds in exceaa of 1300 channels/min 
while automatically generating a histogram of 
frequency activity. 



CYBERSCAN~ allows scan file tracking control of 
systems employing frequency hopping techniques. 
Birdie log during frequency search automatically 
characterizes your R7000. then locks out those 
frequencies during frequency search operation. 
Custom interface has electronics to allow software 
control (by channel number) of external tape recorder. 


ICOM^ R7I RECEIVER 
COMMimC^riON^iANAGm 

DELTACOMM" 1-71 Veraion 4.0 offeii re«d/wrilc 
control of your R71 receiver’s frequency, mode ind 
memoiy chsnneh. Additkmsl progrsm features include 
auto log frequency search, scanning, timcr/clock event 
management, data baae management, pull-do«n> menu 
windows, split screen for your Terminal Node Controller 
(TNC) communication needs snd the abilhy to control an 
antenna switching system or logging tape recorder. 

• Data base management allows definition of frequency, 
call sign, time schedule, mode, target area, country, 
140 character notea field, 69 character TNC command 
field, QSL status, control relay status and, in addition, 
displays user defined optimum settings of receiver 
front panel knob positions. 

. Combined with your TNC. DELTACOMM" l-7rs 
user defined command codes program your TN C fo r 
reception and logging of PACKET, AMTOR, RTTY 
and Morse Code (fully unattended and automatically). 


16-DIGIT TOUCHrTONE^ 
REPEATER PROGRAMMER 


DELTATONE" 2.0 connects to your MS-DOS computer 
via the printer port. In iu high speed mode, DTMF 
digits are sent to your repeater controller at a rale in 
exceas of SOO per minute. 

* DELTATONE" 2.0 accepts programming commands 
from a file created using your favorite word processor. 

• Transformer coupled 600 ohm balanced output, 
adjustable to -lOdbm. and software control of relay 
contacts makes interfacing an easy four (4) wire 



All DELTACOMM" communication products include 
custom interface, UL listed power supply and components 

DELTACOMM" 1-7000 or 1-71 $299.00 each 
0-71 requires ICOM" UX-14 converter) 
DELTATONE" 2.0 including interface $149.00 

VISA, MC, AMEX and MO accepted. Contact us for 
discount pricing to registered DELTACOMM" users. 


DELTA RESEARCH 

Box 13677 • Wauwatosa, Wl 53213 
FAXIPhone (414) 353-4567 


particular frequency (or another within the same 
subband) it will set itself to the previous settings 
and antenna selection. If not, you will be required 
to enter this information before operation (takes 
only a few seconds and is fully automated). 

Antenna selection is a part of the 2000Fs tun¬ 
ing as the four antenna inputs are microproces¬ 
sor-controlled. For example; On 14.300 MHz you 
always use your trusty tribander and select that 
antenna when tuning the amplifier. From that 
point, until you tell the 2000F otherwise, the 
tribander will always be selected when operating 
14.300 MHz. 

The antenna selection relays are contained in 
a separate shielded box on the rear panel of the 
amplifier's chassis. 

The important band information is written into 
an EEPROM (a ROM chip that can be electrically 
rewritten) during the TUNE operation. This infor¬ 
mation will always be available and won't disap¬ 
pear when the power is turned off. 

The data for the various operating states of 
the JRL-2000F (power, PA, meter settings, an¬ 
tenna switch settings, frequency band settings, 
etc.) are stored in battery-backed RAM. Memory 
backup is provided by a rechargeable battery 
which will keep Ihe RAM fresh for a period of two 
weeks if the unit is unplugged from AC power. 
When the battery discharges your operation set¬ 
tings are lost; however, normal operation can be 
restored by using the SET procedure. Battery 
recharge is automatic during normal operation. 

Power Supply 


The power supply is designed to use 220 VAC 
and provide 80 VDC at 30A for the PA. Addition¬ 
ally, it produces 12 VDC (positive and negative) 


Specifications I 

operating bands 

160m 


80m 


40m 


30m 


20m 


17m 


12m’ 


lOm* 

Input impedance 

50 ohms 

Output impedance 

50 ohms 

Output power 

1 kW (SSBAlW/FfTPO 

VSWR 

Less lhan 3.0 (16.7 -150 ohms) 

Unwanted radiation 

-60 d8 or less {below PEP) 

IMD 

-35 dB or less (below PEP) 

Excitation power 

100W(max.) 

Freq. change time 

Less than 0.1 sec. 

Power supply 

220 VAC 50i60 Hz (see text) 

Power consumption 

2.5kVAat1kW 

Input power factor 

Greater than 95% at 1 kW 

Temperature range 

-10 to 440 degrees C 

Protection items 

Excessive PA current 

PA overheat 

Excessive exciter power 

PA abnormal load 

Excessive AC voltage 

Power supply overheat 

PA failure 

Excessive VSWR 

Dimensions 

430 x 300 x 420 cm/ 

16.8X 11.7 X 16.4 in. (WHD) 

Weight 

28 kg/62 lbs. 

•Conlact JRC in New York for further information. | 
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for the control circuits. By using a switching pow¬ 
er supply, JRC claims efficiency of 90% or more. 
The power supply is cooled by its own fan and is 
professed to be capable of continuous operation 
at 2.4 kW. 

The AC line voltage required for operation is, 
according to the various manuals and information 
sheets I received with the 2000F. ambiguous. In 
the written information an indication is made that 
AC of 50/60 Hz from 85 through 264V will oper¬ 
ate the unit, yet attention is later drawn to re¬ 
duced output power at lower input voltages (ie. 
100-120 VAC for 750W). All testing at this station 
was done at 220 VAC line voltage, which I con¬ 
sider the standard for 1 kW and above amplifiers. 

Service 

I was concerned about service for the 2000F 
since there is not a plethora of JRC dealer/ser¬ 
vice centers and the unit is very complex (i.e. not 
user-serviceable). 

JRC informs me there is no problem in obtain¬ 
ing service, as the Raytheon Service Company of 
New York, service center for JRC's commercial 
and marine amplifiers, will service the JRL-2000F. 
This is reassuring, as the name Raytheon is rec¬ 
ognizable and the 2000F is based upon the com¬ 
mercial/marine amplifiers routinely serviced by 
them. 

My Recommendation 

The 2000F is a class act that the competition 
will find very difficult to follow. It does its job well, 
appears to be solid In design and manufacture, 
and exemplifies the term state-of-the-art. Would I 
like to have a 2000F residing in my station? Yeilf 
I had some easily earned dollars. I would immedi¬ 
ately purchase one! 

The 2000F amplifier does operate as intended. 
In fact, it does it very well and includes many fea¬ 
tures not available on any other HF amplifier. Ad¬ 
ditionally, I experienced no problems whatsoever 
while testing it for nearly two months. 

I cannot compare the design of the 2000F to 
that of models from competitive manufac¬ 
turers. as none offer an amplifier as advanced 
or feature-filled as the JRC product. There are 
good solid-state amplifiers and auto-tune tube- 
type amplifiers currently available on the market, 
but none provide the overall features of the 
2000F. 

I cannot accurately say that JRC's design will 
provide long and trouble-free service. There is no 
history, yet, to base the assumption on. However, 

I note that the company manufactures commer¬ 
cial HF amplifiers of a similar design which ap¬ 
pear to have a good service track record. 

The 2000F is not an amplifier for everyone and 
I can only leave the choice of such an expensive 
purchase to the individual. I would say. however, 
that when contesting and/or chasing DX, the abili¬ 
ty to instantly QSY and make antenna selections 
automatically could be very valuable. Further¬ 
more, the hands-off operation is enhanced by use 
of the remote hand control. 

Availability 

The JRL-2000F is available from ham radio 
suppliers. The suggested list price is S4,899; 
however, the street price is considerably below 
that. B 
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Spread Spectrum Primer 

What is spread spectrum, anyway? 

by Randy Roberts KC6YJY (ex-WA6BFN) 



Photo A. Direct sequence spread spectrum signal (un-filtered 
BPSK). Note the suppressed, carrier. Center freq.= 52 MHz with a 
IJ megahit!second PN (31 stage PN generator). Horiz. scale = / 
MHztdiv. Vert, scale = lOdB/div. 


Qpread spectrum uses wideband, 

Onoise-like signals. Because spread 
spectrum signals arc noise-like, they 
arc hard to detect. Spread spectrum 
signals are also hard to intercept or 
demodulate. Further, spread spectrum 
signals are harder to jam (interfere 
with) than narrowband signals. These 
low detectability and anti-jam features 
arc why the military has used spread 
spectrum for so many years. Spread 
signals arc intentionally made to be 
much wider-band than the information 
they are carrying to make them more 
noi.se-like. 

Spread spectrum signals use fast 
codes that run many times the infor¬ 
mation bandwidth or data rate. These 
special “Spreading” codes are called 
"Pseudo Random” or “Pseudo Noise” 
codes. 

Spread spectrum transmitters use 
the same transmit power levels as nar¬ 
rowband transmitters. Because spread 
spectrum signals arc so wide, they 
transmit at a much lower watts-per- 
hertz power density than narrowband 
transmitters. This lower power density gives 
spread signals a big plus. Spread and narrowband 
signals can occupy the same band, with little or 
no interference. This capability is the main rea¬ 
son for all the interest in spread spectrum today. 

What’s Spread Spectrum? 

Spread spectrum radio communication is ignit¬ 
ing much discussion and speculation lately. In the 
last few years there has been a lot of media atten¬ 
tion, congressional interest {IEEE Spectrum, 
“Spread Spectrum Goes Commercial,” August 
1990, by Donald L. Schilling, Raymond L. Pick- 
holtz and Laurence B. Milstein, pp. 40-45), FCC 
rulemaking, commercial product announcements 
and marketing hoopla about this exciting new 
Held. Several very good articles on spread spec¬ 
trum (SS) have appeared in ham radio literature 
and the ARRL’s Spread Spectrum Sourcebook 
has been in print for several years now. With all 
of this activity you may still have a few questions 
about spread spectrum, how it applies to hams, 
how it works and in general what all this alpha¬ 
bet soup (like PCN. PCS, CDMA, TDMA and 
frequency hopping) is all about. See the sidebar 
for a definitive guide. This article is intended to 
gently lead you through some of the practical de¬ 
tails of today's modern commercial (and soon to 
be ham) radio spread spectrum technology and 
help you gain a basic understanding of the princi¬ 
ples involved in SS. 

In 1983 the FCC issued a notice of proposed 
rule making authorizing the low power use of 


spread spectrum techniques on a shared frequen¬ 
cy basis in the Industrial. Scientific and Medical 
(ISM) frequency bands of 9(X), 2400 and 5500 
MHz. These bands are also shared with amateur 
radio operations—so we hams have a direct 
stake in what happens with this kind of equip¬ 
ment. Since 1983 the FCC has revised and clari¬ 
fied the rules for spread spectrum operation un¬ 
der Part 15 of their rules. Hams have been able 
to legally use spread spectrum under Part 97 
rules for a number of years, also. However, the 
FCC rules for ham spread spectrum have been 
quite restrictive and have had the net effect of al¬ 
most eliminating ham radio experimentation in 
spread spectrum techniques. Recent commercial 
developments with Part 15 equipment and a new 
FCC Special Temporary Authority (STA) (R. A. 
Buaas K6KGS request for STA, FCC file num¬ 
ber 7230-A, granted April 17, 1992) provide a 
renewed impetus to the amateur community to 
make more use of spread .spectrum techniques. In 
light of the possible awakening of a ham spread 
spectrum community, I hope to spur some inter¬ 
est in the ham builder/experimenter to put some 
of these ideas to practical use. 

More About Spread Spectrum 

Simply put. spread spectrum trades a wider 
transmission bandwidth for better signal-to-noise 
ratio and reduced transmitted power density. Two 
types of spread spectrum implementation are in 
fairly common use today: Frequency Hopped 
and Direct Sequence. Frequency hop (FH) and 


direct sequence (DS) are pretty well 
known, mature techniques today. 
Other more exotic forms of spread 
spectrum such as chirp, time hopping 
and hybrids of frequency hop and di¬ 
rect sequence are not in general use 
in low-cost Part 15 equipment and 
will probably remain only in the mili¬ 
tary province for several more years. 
The following paragraphs will de¬ 
scribe frequency hop and direct se¬ 
quence techniques in a little more de¬ 
tail and show that pseudo-noise code 
techniques provide the common 
thread through all spread spectrum 
types. 

Frequency Hop 

Frequency hopping can provide 
the easiest method of utilizing spread 
spectrum. Any radio with a digitally 
controlled frequency synthesizer can 
(theoretically) be converted to a fre¬ 
quency hopper. This conversion re¬ 
quires the addition of a p.seudo noise 
code generator that is used to select 
the frequencies for transmission or 
reception. Most hopping systems utilize uniform 
frequency hopping over a band of frequencies. 
This is not absolutely necessary if both the trans¬ 
mitter and receiver of the system know in ad¬ 
vance what frequencies arc to be skipped. Thus, 
a frequency hopper in, say, 2 meters could be 
made that would skip over commonly used re¬ 
peater input and output frequency pairs. A fre¬ 
quency hopped system can use analog or digital 
carrier modulation and can be designed using 
conventional narrowband radio techniques. De¬ 
hopping in the receiver is done by a synchro¬ 
nized PN code generator which drives the receiv¬ 
er’s local oscillator frequency synthesizer. 

Direct Sequence 

The most practical, all-digital version of 
spread spectrum is direct sequence. A direct se¬ 
quence system uses a locally generated pseudo 
noise code to encode digital data to be transmit¬ 
ted. The local code is generated at a rate of 10 to 
100 times the data rate to be transmitted. Data 
for transmission is simply exclusive-OR'd with 
the faster pseudo noise code. The composite 
pseudo noise and data can be passed through a 
data scrambler to randomize the output spectrum 
(and thereby remove discrete spectral lines). A 
direct sequence modulator is then used to double 
sideband suppressed carrier modulate (also 
called Binary Phase Shift Keying—BPSK) the 
carrier frequency to be transmitted, resulting in a 
signal spectrum as shown in Photo A. Other 
forms of carrier modulation are possible with di- 
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red sequence, however BPSK or differcniial 
phase shift keying (DPSK) are the simplest and 
most often used techniques. 

A spread spectrum receiver uses a locally gen¬ 
erated replica pseudo noise code along with a re¬ 
ceiver correlator to separate out only the desired 
coded information or messages from all possible 
signals. A spread spectrum correlator can func¬ 
tionally be thought of as a very special matched 
filter—it responds only to signals that are encod¬ 
ed with a pseudo noise code that matches its own 
locally generated replica code. Thus, a spread 
spectrum correlator can be “tuned” to different 
codes simply by changing its local code. This 
correlator does not respond to man-made, natural 
or artificial noise or interference. It responds on¬ 
ly to spread spectrum signals with identical 
matched signal characteristics and encoded with 
the identical pseudo noise code. 


Why use the wideband signals—isn't narrow- 
band CW or packet better? "fhe use of these spe¬ 
cial codes in spread spectrum communications 
makes signals appear as wideband, noise-like 
signals on a spectrum analyzer. It is this very 
characteristic that inherently makes spread spec¬ 
trum signals hard to detect or demodulate. In 
other words, spread spectrum signals are harder 
to detect on narrowband equipment because the 
signal’s energy is spread over a bandwidth of 
maybe 100 times the information bandwidth. 

The spread of energy over a wide band of fre¬ 
quencies makes spread spectrum signals very un¬ 
likely to interfere with narrowband co-channel or 
adjacent channel communications. Narrowband 
communications, conversely, cause little to no 
interference to spread spectrum communications 
systems because the correlation receiver effec¬ 
tively integrates over a very wide bandwidth to 


recover a spread spectrum signal. The correlator 
actually then “spreads” out a narrowband inter- 
ferer over the receiver's total detection band¬ 
width and thus only the total integrated signal 
density or signal-to-noise ratio determines 
whether there will be interference or not. All 
spread spectrum systems have a threshold or tol¬ 
erance level of interference beyond which useful 
communication ceases. This tolerance level or 
threshold is related to the spread spectrum pro¬ 
cessing gain. Processing gain is the ratio of the 
radio frequency (RF) bandwidth to the informa¬ 
tion bandwidth. 

Typical SS anti-jam (AJ) radios have a pro¬ 
cessing gain of from 10 to 20 dB. depending on 
the data rate. They can tolerate total jammer 
power levels of from 0 to 8 or 10 dB (jamming 
margin) stronger than the desired signal. Yes. the 
system can work at negative signal-to-noise ra- 



PRINTED CIRCUIT BOARDS 

It's easy to build PCB’s. No camera or dark 
room are required. All materials, even 4 
drills, along with simple instructions to use 
magazine or other types of artwork are 
included. All 6 4"x6" boards are precoated 
with a strong easy to use dry film 
photoresist. For FREE simple, step by 
step, instructions and catalog or to order 
the CIRCUIT BOARD KIT (S45 00) 
call or write: Solder World, Dept. M4.9555 
Owensmouth Ave. #14, Chatsworth, CA 
91311. (818) 998-0627 Fax (818) 709-2605 


SALE EIMAC TUBE 

|8877-3CX1500A7 

Individually S495 each 
2-6 tubes S450 each 


SPREAD SPECTRUM SCE.?.; 


2 Meter Performance! 


WEFAX To The Maxi The J Antenna! 



I Software Systems Consulting I 

I 615 S. El Camino Real. San Clemente. CA 92672 I 
I Tel:(714)498-5784 Fax:(714)498-05681 
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REAL GAIN! 2.9 dBd 
Low SWR! Less than 1.5:1 
Weatherproof Aluminum and 
Stainless construction. 

Comes fully assembled 
and tuned for fast and 
easy installation. 


Also available 
Doppler RDF units $450 

Add $4.50 for shipping 
and handling. 

COD orders welcome. 

S. Douglas RF Devices 
P.O. Box 246925 
Sacramento, CA 95824 
1 (916)688-5647 


Only $27.50 



SPECIAL SPECIAL 


For This Month's Special-Buy 
Some Quantities Are Limited 

FREE SHIPPING UPS SURFACE 


ygy 3900 S. Broadway, Suite 6 

■ ^' 1 Edmond, Oklahoma 73013 

J Local & Info (405) 359-9554 
C.O.D. Fax (405) 359-9556 

CALL TOLL FREE Hours of Operation 

1-800-70K-HAMS 
1 -800-765-4267 .noowr--- 


































lios in the Kr bandwidth (signals buried in the 
noise) because of the processing gain of the re¬ 
ceiver's correlator. 

Besides being hard to intercept and jam, 
spread spectrum signals are hard to exploit or 
spoof. One cannot get any useful information 
from a scanner tuned to a spread spectrum sig¬ 
nal. Spread spectrum signals also are naturally 
more secure than narrowband radio communica¬ 
tions. Thus, spread spectrum signals can be made 
to have any degree of message privacy that is de¬ 
sired—you can have all the private channels you 
want with spread spectrum. The very nature of 
spread spectrum allows military or intelligence 
levels of privacy and security, if desired, to be 
had with minimal complexity. 

Frequency Re-Use and Multiple Access 

Multiple spread spectrum signal— - 


I INTERFERENCE FILTERS 


Our specialty is eliminating 
Broadcast Band Interference 
from your receiver. Antenna and 
powerline filters stop broadcast 
energy from reaching your 
equipment. Also available are 
receiver front end protectors that 
prevent damage from static 
electricity or lightning. Call 
(503) 923-2540 or write for a 
FREE information package. 


I Northwest Communication Laboratories 
813 S.W. Highland. Suite C-310 
Redmond. OR 97756 
(503) 923-2540 


1691 MHz Weather 
Satellite System 

1691 MHz Hemt Pre-amp. 

model TS-1691-P, Amp $29£ 

1961 MHz Receiver 

model TS-1691-Reevr $45( 


Track II Satellite Orbital Program. Tracks ALL 
satellites, world map, print out $50 


Demonstration Disc (IBM-PC VGA compatible) 
of signals recorded from WX-SAT system. S5 


SPECTRUM INTERNATIONAL. INC. 
Post Office Box 1084, Dept. S 
Concord, Mass. 01742, U.S.A. 
Phone: (508)283-2145 
Fax: (508)263-7008 


frequency or in the same frequency band can be 
accommodated through various techniques of 
multiple access or diversity. The nature of PN 
codes and correlators allow what is called CD¬ 
MA (code division multiple access). Time divi¬ 
sion multiple access is also commonly used with 
spread spectrum. Frequency and space or polar¬ 
ization are also used to increase the number of 
users or network size of spread spectrum net¬ 
works. Sometimes combinations of the above 
multiple access techniques arc used to achieve 
special system characteristics. 

Multiple access techniques can provide for 
frequency re-use, elimination or reduction of in¬ 
terference, increased system capacity, or to pro¬ 
vide for “private” channels. The newest methods 
for digital cellular, micro-cell and worldwide 
LEO satellite mobile communications will use 
SS and CDMA or TDMA to efficiently utilize 



ATTENTIOIN ACC OWNERS! 
AND ALL OTHER REPEATER 
CONTROLLER OWNERS! 



DVMS/I-F 

Digital Voice Mail System 


* Storage limited only by available I 


XPKRTKK KLKCTROMCS 
5312 Ernest Road 
Lockport. Ne» York 14094 
Call todav! (716) 434-3008 


the frequency spectrum they will be allocated. 
Commercial voice and data KNs and PCS’s that 
operate over cordless telephone-like ranges of up 
to 5.000 feet between micro or nano cell sites 
will also use various SS multiple access tech¬ 
niques to achieve frequency re-use and spectral 
efficiency. 

Finally and most importantly, the major bene¬ 
fit of spread spectmm communication is that da¬ 
ta communications can be provided at data rates 
of 10 or 20 times normal wired or narrowband 
radio communications rates, with automatic pro¬ 
tocols that virtually eliminate bit and message er¬ 
rors. Thus, digital voice, computer-to-computer, 
BBS, networking and other demanding commu¬ 
nications can be provided error-free at a reason¬ 
able cost. This data reliability and integrity are 
the most important reasons for spread spectrum 
communications. 


ALINCO BATTERIES 


DJ- 580 

EBP-22S 12v SOOmah 
Price $65 

EBP-24S 7.2v 3.500mah 
Price $60 

$3 shipping & handling 

Call us for Battery inserts 
and Complete Packs 

BATTERIES ARE OUR ONLY BUSINESS! 


TNR Your Battery Store! I 
- igtasAve.SuHeUlZ /Utamopte Springs, FL 32714 I 

-800-346-0601 FAX 407-682-4469 
















DTMF/encoders 



oS ®6o«>«>unications 

To: Emphasis is on Quality & Reliability FaMgi'eiM^^ 



Now, the Catch 

Sold on spread spectrum yel? Sounds great 
doesn't it? Note, however, that above I described 
how each type of spread spectrum worked when 
each receiver was presumed to have PN synchro¬ 
nization with its companion transmitter. This re¬ 
quirement for PN sync is what makes spread 
spectrum system design lough. There are three 
major problems in spread spectrum PN systems; 
acquisition, synchronization and tracking. All 
three problems are part of the general problem of 
estimation and/or tracking of PN code phase 
(liming) and frequency. These problems cause all 
the complexity that is associated with PN system 
operations. Sync problems are slightly different 
with each type of spread spectrum, but the main 
problem is the same. How' does a receiver’s PN 
generator rapidly, without significant loss of da¬ 
ta, lock onto and track changes in a transmitter’s 
PN code generator? A complete answer to this 
question is really beyond the scope of this intro¬ 
ductory article: however, the secret lies in the de¬ 
sign of the receiver correlator and its related pro- 
ces.sing. Current commercial Part 15 equipment 
uses both serial (sequential or trial and error) and 
parallel digital correlators. Many of these com¬ 
mercial designs use custom ASIC? or LSI chips to 
accomplish the required PN acquisition and 
tracking operations. 

Interfacing and Networking 

The latest generation of commercial Part 15 
SS radios, some soon to be available to hams (in 
a private correspondence with Mr. Dewayne 
Hendricks \V.A8DZP, president of Telherless Ac¬ 
cess, Ltd., in February 1992, Dewayne stated 
that Telherless radios will soon be available to 
hams through PacComm in Florida), are easily 
interfaced to any asynchronous communications 
equipment at data rates up to several hundred 
kB/sec. No special interface circuitry is required. 
The radio transmits and receives in half duplex 
mode—that is, it either transmits or receives data 
at any instant of time. The terminal hooked to the 
radio determines whether the radio is transmit¬ 
ting or receiving by setting the "Request to 
Send” line. Several options are available for 
hardwarc/softw'are handshaking with the “Clear 
to Send" and "Device Carrier Detect” signal 
lines. To summarize the typical SS radio capabil¬ 
ity. the equipment can be thought of as a radio 
combined with a digital modem and a form of 
packet-radio-like TNC. Several of the commer¬ 
cially available SS radios (some of the more 
commonly available commercial SS radios are 
sold by (5RE America, Symbol Technologies, 
Proxim, Senses Data Corporation, Cylink, 
O'Neil Communications and Qualcomm) include 
AX.25, X.25 or TCP/IP netw'orking protocols 
software or firmware. At the current lime these 
radios can use small networks that can be built 
up. entirely by software, with up to 32 or more 
network nodes, thus providing limited PCN/PCS 
capabilities. Typical SS radios in the network can 
be designated to be a digipeater (a store-and-for- 
ward. single-frequency repeater) by software. 
Several digipcaters can also be connected in tan¬ 
dem to extend network communications well be¬ 
yond simple "line of sight” radio ranges. 

Coiiriiiiied on page 77 
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Radio Direction Finding 



Joe Moell, PE, K0OV 
P. 0 Box 25m 
Fullerton CA 92633 

What’s That Whirtigig? 

"Do you have a TV in your car?" 
Questions like that from passers-by are 
common when hams gather lor hidden 
transmitter hunts, usually called foxhunts 
or T-hunts. The yagis and quads that 
most competitors in my area use for 2 
meter radio direction finding (RDF) look 
a lot like television antennas, so they are 
big-time attention-getters. No one gets 
more stares than JaMi Smith KK6CU of 
Pasadena, California, His quad is long, 
tall, and continuously spinning at 40 rpml 

Last month’s column showed how a 
display with a storage type cathode ray 
tube (CRT) gives far more useful RDF 
data than an S-meter when you’re hunt¬ 
ing with a beam. The concept, originally 
used on the ham bands by the late Jim 
Davis W6DTR, has been updated and 
improved by KK6CU. He motorized his 
ahtenna for continuous rotation and 
bearing readout. 

This month you’ll see how JaMi built 
up his system from inexpensive surplus 
components and read some hints to help 
ambitious RDFers build their own. You 
may not be able to make an exact dupli¬ 
cate but you can achieve the same re¬ 
sults using hardware that’s readily avail¬ 
able. plus your own ingenuity. 

It's Not Covert 

JaMi supports his six-element quad 
with an A-frame almost three feet high 
(see Photo A). The frame sits atop a bi¬ 
cycle rack that is firmly attached to the 
raih gutter. Pillow blocks hold the 3/4- 
Inch o.d. mast ih two places, 21 inches 
apart, with the drive mechanism in be¬ 
tween (see Photo B). The AC gearmolor 
turns at 72 rpm. coupled with a 13-inch 
bell to the 40 RPM mast 

Parking garage clearance’ No prob¬ 
lem The A-frame lowers 10 the rear on 
hinges (see Photo C). The whole assem¬ 
bly adds only about a fool of height to 
the vehicle when lowered JaMi says 
he's eyeing worm gear drives to auto¬ 
mate the raise-lower function, but it's 


manual lor now. 

KK6CU's display unit is a Tektronix 
Model 603 medical monitor. It writes 
traces on the screen continuously until 
the ERASE button is pressed. When 
evaluating a storage oscilloscope (or use 
in this application, look lor external In¬ 
puts on both left-right (x) and up-down 
(y) axes. Amplifiers lor both axes must 
work at DC and have the same scale 
factors (volts per division). 

JaMi uses a DC-to-AC inverter to 
power the CRT monitor, the motor, and a 
+/-15 volt DC power supply lor the inter¬ 
face circuit. His 400-watt Tripp Lite 
square-wave inverter is not recommend¬ 
ed for inductive motor loads, but the 50- 
watt motor and the 125-watl monitor 
have worked line with it so far. 

Electronic Trigonometry 

A beam and receiver S-meler give 
signal strength information as a function 
of pointing direction (azimuth). This data 
is in "polar" form. You may remember 
from a math class that polar coordinates 
are represented by an angle (signified by 
the Greek letter theta) and the radius (r). 
The magnitude of r is proportional to sig¬ 
nal strength. 

To display polar data on an oscillo¬ 
scope monitor, it must be converted to x 
and y axis voltages The value of x 
equals r times the cosine ol theta. The 
value of y equals r limes the sine ol 
theta. That means we need a device that 
outputs voltages proportional to the sine 
and cosine of the beam pointing angle. 

Such a device exists: the sine-cosine 
potentiometer. You won’t find one at your 
local parts store because they are used 
only in specialized applications such as 
servomechanisms and robotics. But try 
nearby surplus outlets—you might get 
lucky JaMi found a good one lor less 
than a dollar. 

These pots have special windings 
that generate voltages proportional to 
the sine and cosine ol the shall angle 
when the pot is connected to equal posi¬ 
tive and negative voltages Several mod¬ 
els are available from Servo Systems 
Corporation. 115 Main Road. PO Box 
97. Montville NJ 07045-9299; telephone: 


(201) 335-1007. tor a catalog. Prices 
range from $18.50 to $69.50 each. The 
minimum order is $30. 

If you can do so without damagihg it, 
peek Inside your sine-cosine pot to see if 
it is designed tor rotation in a specilic di¬ 
rection. Some units have the wiper arm 
configured to "pulF across the windihg in 
one direction. If you rotate in the oppo¬ 
site direction, the wiper "pushes' across 
the winding and the pot will wear out 
quickly. 

Use care mounting the pot on your 
antenna mast, particularly if it has a 1/8- 
inch diameter shaft. Allow a little side-to- 
side play so that damaging shear force is 
not applied to the shaft. But don’t allow 
much rotational play, as that will cause 
bearing errors. JaMi supports the pot by 
the wiring harness, as shown in Photo D. 

Figure 1 shows the polar to x-y con¬ 
version schematic. The op-amps operate 
near DC, so compensation is not critical. 
A 1458 dual op amp (RS 276-038) 
should work fine. JaMi used two sections 
ol an LM324C (RS 276-1711), 

Each stage inverts the S-meter out¬ 
put. so equal but opposite polarity "r" 
voltages are applied to the sine-cosine 
pot windings. Using two identical inverter 
stages assures symmetrical low 
impedance drive. 

On the pot JaMi used, a Computer In¬ 
struments Company model 106-1. one 
inverter output goes to pin 1 and the oth¬ 
er to pin 2. Sine and cosine outputs are 
pins 3 and 4. Two pins on this pot (5 and 


6) are connected to signal ground. Yours 
may have only one ground pin, or It 
might have two separate sections, one 
for sine and one for cosine. 

The S-meter Input level and the gain 
ol Ula are such that Jami gets full-size 
scope patterns with signals that barely 
move the receiver’s S-meter. As he ap¬ 
proaches the T and the traces go off the 
scope lace, he adds RF attenuation be¬ 
tween the antenna and the receiver to 

The next dilemma is getting the sig¬ 
nal from the spinning antenna to the sta¬ 
tionary receiver with minimum loss. 
Prices lor coaxial rotary couplers (some¬ 
times called "rotary joints”) start at a 
budget-busting $450 each at specialty 
coax product suppliers like Pasternack 
Enterprises. Furthermore, they must be 
mounted to the bottom end of the mast, 
which is where the sine-cosine pot also 
needs to go. 

KK6CU’s solution was to make an in¬ 
line rotary coupler out of a two-element 
continuous-turning potentiometer. Two 
elements are needed because an insu¬ 
lated slip ring is required lor the coax 
shield as well as for the center conduc¬ 
tor. If you take the easy route and try to 
couple the shield through the bearing ol 
the pot, you'll have a very noisy system. 

It’s simplest to convert a pot having a 
1/4-inch diameter shall. "Most continu¬ 
ous-turn pots, including this one, have 



cosme pot is shown as a bridge ol lour resistive sections and two wipers, but most 
units actually have a single lapped winding on a square board inside. 
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New PRODUCTS 

Compiled by Hope Currier 



mobile rig wilhin range of the base 
stalion. Inslallation consisls of con¬ 
necting the autopatch to the rig's mi¬ 
crophone and speaker jacks and plug¬ 
ging in an RJ-11 telephone jack. Con¬ 
trol and programming of the autopatch 
is done by DTMF tones issued from 
the remote. Separate user-pro¬ 
grammable access password codes 


the reverse patch option enabled, in¬ 
coming calls will cause a short ring-out 
over the air and the user can then an¬ 
swer the call using his access pass¬ 
word code. 

The SDP-600’s introductory price is 
Si 99.95, Contact /•Com, Box 194. Ben 
LomonO CA 95005: (408) 335-9120: 
Fax: (403) 335-9121. Or circle Reader 



InterFlex Systems has released the 
KaGOLD DualPort lor Kantronics 
TNCs. the KAM and all KPC units; and 
PkGOLD Enhanced lor AEA TNCs. 
KaGOLD fully supports dual-port oper¬ 
ation, mixed modes Inciuding AMTOR, 
RTTY, CW and packet. Three file 
transfer methods are supported. In¬ 
cluding remote send/receive as well 
as text files and brag files. The packet 
conference bridge is easy to use and 
supports multi-level conferences and 
cross-port conferences on two port 
units, useful for nets, emergencies 
and group discussions. The built-in 
logging feature also handles automatic 
exchange of name. QTH and QSL in¬ 
formation with other GOLD users, and 
many more advanced features. In¬ 
stead of fixed-length buffers, PkGOLD 


[ SYSTEMS 

and KaGOLD support huge scrollback 
buffers that are dynamically allocated 
(memory given to activities that need 
it), with up to 250K of scrollback on 
most systems. They have fast installa- 

for high performance. The built-in Clip¬ 
board editor's cut/paste feature makes 
traffic handling and message storage 
and retrieval a snap. Both come with a 
95-page bound manual, an extensive 
online help system for all parameters 
and operating modes, and a quick ref¬ 
erence guide. 

Each program is S79-95 plus ship¬ 
ping and handling. For more informa¬ 
tion, contact InterFlex Systems. P.O. 
Box 6418. Laguna Niguel CA 92607: 
(714) 496-6639: Fax: (714) 496-8041. 
Or circle Reader Service No. 202, 


EUR-AM ELECTRONICS 


EUR-AM electronics is offering an 
adjustable mount (up to 25 degrees) 
for PL or N type connector antennas 
(like Diamond. COMET, etc.). The 
mount is currently imported from WiMo 


either vertical (fenders) or horizontal 
(roof) fashion. The N type is S36; the 
PL type IS S33. For more information, 
contact EUR-AM Electronics. P.O. Box 
990. Meredith NH 03253-0090: Fax: 



TRIPP 

The new ISOBAR(R) Ultra surge sup¬ 
pressor from Tripp Lite has a revolution¬ 
ary new design, featuring diagnostic indi¬ 
cators and a new comprehensive war¬ 
ranty. Using mutlicotored Indicator lights, 
the ISOBAR Ultra can detect and display 
wiring faults, loss of power and integrity 
of the surge protection circuitry, alerting 
the user to problems before equipment is 
fumed on. This series also features new 
Lifetime Ultimate^ insurance, which 
guarantees every Ultra model and the 
connected equipment against surge 
damage (Including direct lightning 
strikes) (or fife, up to $25,000, If surge 


LITE 

damage occurs, the ISOBAR Ultra and 
connected equipment will be repaired or 
replaced free. 

Each ISOBAR Ultra also features ex¬ 
clusive isolated filter banks to prevent In¬ 
terference between connected compo¬ 
nents, two or three UL listings, multiple 
littering components and a rugged all- 
metal case. They are available in 4-, 6- 
and 8-outlet models, with optional 
faxymodem protection. For prices and 
more information, contact Tripp Lite. 500 
N. Orleans. Chicago IL 60610-4188: 
(312) 329-1777. Fax: (312) 644-6505. 
Or circle Reader Service No. 205. 


MIDWEST WOOD PRODUCTS 


Midwest Wood Products has intro¬ 
duced a new clock made of solid oak and 
measuring 10-3/4’ by 19’. It comes with a 
frame for either size U.S. license and has 
non-glare lenses for both the movement 
and display frames. The quartz move¬ 
ment Is U.S.-made, runs on one AA bat¬ 
tery. and is warranted by the manufactur¬ 
er for six years. The wood and 
display frames are warranted 
for one year. The letters on the 
clock are self-adhesive and are 
easily changed if you upgrade 
or move and change your call- 


stained, and has a polyurethane finish. 

This clock is available in a 12-hour or 
24-hour version lor $69.95 plus shipping 
For more information and/or a complete 
catalog, contact Midwest Wood Products. 
16141 24th Ave.. Coopersvitte Ml 49404: 
(616) 677-3706. Or circle Reader Service 
No. 204. 

















Ham HELP 


Your Bulletin Board 


We are happy to provide Ham Help listings free on a space available basis. To 
make our job easier and to ensure that your listing is correct, please type or 
print your request clearly, double spaced, on a full (8-1/2‘ x 11 °) sheet of paper. 
You may also upload a listing as E-mail to Sysop to the 73 BBS Special Events 
Message Area #11. (2400 baud, 8 data bits, no parity, 1 slop bit. (603) 924- 
9343). Please indicate if it is for publication. Use upper- and lower-case letters 
where appropriate. Also, print numbers carefully —a 1, for example, can be mis¬ 
read as the letters I or i, or even the number 7. Specifically mention that your 
message is for the Ham Help Column. Please remember to acknowledge re¬ 
sponses to your requests. Thank you for your cooperation. 


Wanted: Tube schematic for 3RP1 
CRT. Also, schematic suggestions for 
building a simple o'scope using this 
CRT. Please send info by air mail. 
David K. Hanson KB0EVM, SAUDIA. 
P.O. Box 167 Cost Center 956, Jed¬ 
dah 21231, Saudi Arabia. 


Sell your product in 73 magazine. 
Call Sue Colbert or Dan Harper 
800-274-7373 
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73 Review 


by Larry R. Antonuk WB9RRT 


Number 12 on your Feedback card 

Nye Engineering 
4020 Gait Ocean Dr, #606 
Fort Lauderdale FL 33308 
Telephone: (305) 566-3997; 
Fax: (305) 537-3534. 
™ Price Class: $159 


The FS 73 Signal Cube" 
Digital Field Strength Meter 

Measure both absolute and relative field strengths. 



The Nye Engineering FS 73 Signal Cube digital field, strength meter. 


F orward and reflected power measured at 
the transmitter can tell you quite a bit, but 
not always the whole story. You may have a 
VSWR of 1.1:1, and 250 watts out, but for 
some reason you’re just not making the trip. 
What’s the problem? It’s obvious that what’s 
going into the coax isn't getting out of the an¬ 
tenna. The flat VSWR is just there to fool 
you—if could be caused by several different 
problems. You may have moisture in a con¬ 
nector at the antenna that just happens to ap¬ 
proximate 50 ohms. Your receive signal may 
be fine, since the connector may not break 
down until it sees the high power transmit sig¬ 
nal. You may have had moisture in the con¬ 
nector last year, and by this year the moisture 
has crept down the coax, causing it to become 
very lossy—not unlike a 50-foot-long resistor. 
At any rate, you begin to wonder why people 
no longer talk to you, even though your trusty 
wattmeter tells you that everything's OK. 

At times like this, the tool to pull out of your 
bag is your field strength meter. Short of a 
QSL card, the only way to really measure the 
effectiveness of an antenna system is to mea¬ 
sure the field strength produced by the anten¬ 
na-how much signal is actually being thrown 
off into the ether by that tangle of wires on the 
roof. Basic field strength meters consist of a 
small antenna, a diode and capacitor to rectify 
the RF, and a DC meter to display the level. 
These meters are useful only for relative read¬ 
ings, and tend to be somewhat lacking in the 
sensitivity department. (In technical circles, 
they are referred to as being “deaf as a post.”) 

The Signal Cube 

Enter the “Signal Cube” field strength meter 
from Nye Engineering. The Nye Engineering 
folks have mixed some traditional field 
strength meter values with some new technol¬ 
ogy, and have come up with a winner. The first 
traditional value you’ll notice is the quality. 
Built into a 2.5” x 2.5" x 2“-deep cast aluminum 
box, the unit is as solid as a rock. Another 
quality feature is the unit’s practicality—it 
makes relative as well as absolute measure¬ 
ments, from 100 kHz to 450 MHz. The Signal 
Cube is splashproof (coffee??) and has a 
range of 30 mV/meter to 30 V/meter. It’s au¬ 
toranging, and wideband—the only control 
available is the on/off switch. A large 3-1/2-dig¬ 
it display brings the device into the 20th centu¬ 


ry, making it easy-to-read and accurate, and 
giving it a rather high-tech look. Two collapsi¬ 
ble antennas pull out from each side of the 
Cube, making a dipole that can be adjusted to 
different lengths to change the sensitivity of 
the meter. 

Measurements 

The addition of absolute measurements to a 
meter of this caliber is quite an achievement. 
For those unfamiliar with the concept, an ab¬ 
solute field strength measurement is one that 
is related to a given reference—in this case, 
the number of volts/meter, derived from the 
voltage impressed upon the two antennas. In 
actual operation of the Signal Cube, this value 
is calculated by taking a reading from the dis¬ 
play, and using a chart (found on the back of 
the unit or on the instruction sheet) to relate 
the reading to the frequency of operation and 
the lengths of the small collapsible antennas, 
producing a value in volts/meter. On the other 
hand, a relative reading is simply one related 
to a previous reading. The actual value is not 
of interest—^we only care if the second reading 
is better or worse than the first. 


To put things in perspective, relative read¬ 
ings would be used to tune a transmitter. Your 
only concern would be to watch your voltage 
and current readings, and tune for a maximum 
indication on the Signal Cube. It wouldn’t 
matter what the readings were, just so you 
got the peak reading possible on the Cube. 
Absolute readings would be useful to measure 
the performance of, say, a 2m yagi antenna 
you just built. You could set the unit up to 
transmit in the open, then take readings a 
fixed distance away at several points of the 
compass. This information could be used to 
plot a basic directivity graph. You could then 
change the design and re-measure, or per¬ 
haps compare a commercial antenna to your 
design. (Commercial test ranges often keep 
the field strength meter stationary and rotate 
the antenna, but building a commercial test 
range Is beyond the scope of this article.) 
Closer to home, you might record readings 
from your HF antenna at several key spots 
around town while your buddy keys it up. 
Once a year or so you might repeat the exer¬ 
cise, and get a jump on things the next time 
you get that water in the connector! 
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Other Uses 

Of course, once you get your hands on the 
Signal Cube the uses for it multiply. In addition 
to the traditional applications, you can use the 
Cube to measure the levels of RF floating 
around the shack Itself, perhaps caused by 
faulty antennas, or maybe poorly shielded 
equipment. The Cube can be used to tune a 
ground lead, artificial ground, or an antenna 
counterpoise. Paranoid users will find it useful 
at work—the high sensitivity of the Signal 
Cube makes It useful for ferreting out those 
hidden transmitters bugging your office. How 
much RF is coming out of your microwave 
oven? How about the cellular phone on your 
front seat? How about that color computer 
monitor? 

These last three examples are all “out of 
range" of the FS 73, either below or above the 
too kHz to 450 MHz range, but they still pro¬ 
duce usable readings on the instrument. They 
just can't be converted to absolute field 
strength readings. The readings are still useful 
from a relative basis, however. For instance, 
what's the best position of this computer moni¬ 
tor EMI shield. In order to reduce the amount 
of RF bombarding my cranium? 

Operation 

Operation of the Signal Cube could only be 
simpler if it had an auto-sensing on/off switch! 
You simply turn the unit on and read the dis¬ 


play. The display blanks in the event of exces¬ 
sive input—simply collapse the antennas, or 
Increase the distance to the transmitter. The 
two antennas form a dipole, so there is some 
directivity to the unit. For most situations, the 
Cube is just rotated to give the highest read¬ 
ing, which is then noted. 

This directivity cind the high sensitivity make 
the Cube of some interest to the foxhunter. es¬ 
pecially during the end game. However, the 
FS 73 lacks an external antenna jack, which 
might be used to connect a higher-gain, more 
directional antenna than would be necessary 
in most foxhunts. In addition, the LCD readout, 
while quite readable, has no bar graph—it's 
designed mainly for measurements, rather 
than peaks or dips. 

Most of us aren't too familiar with field 
strength measurements, but the sensitivity of 
30 millivolts per meter is quite good. Translat¬ 
ing this to reality, it means you can pick up a 1 
watt, 440 MHz handheld at about 150 feet. 
Holding the Cube in your hand tends to distort 
the pattern, so two tapped holes are provided 
to attach your own non-conducting pole. 

The FS 73 Signal Cube is a great tool for 
antenna experts, and for anyone who’s inter¬ 
ested in finding out where the invisible (and 
sometimes insidious) RF is in his or her life. 
Far from being a specialized instrument, you'll 
find more and more uses for it on a daily 
basis. Q 



Measure Up With Coaxial Dynamics Model 

83000A RF Peak Reading Wattmeter 

Take a PEAK with Coaxial Dynamics "NEW" Model 83000A, designed 
to measure both FWD/RFL power in CW 
and FM systems simply and quickly. 

Then with a “FLIP" of a switch, 
measure “PEAK POWER" in most 
AM, SSB or pulse systems. Our 
Model 83000A features a complete se¬ 
lection of plug-in-elements plus a 2 
year warranty. This makes the 
Model 83000A an investment worth 
looking at. So go ahead, take a 
"PEAK", you'll like "WATT" you see! 

Contact us for your nearest autho¬ 
rized Coaxial Dynamics representa¬ 
tive or distributor in our world-wide 
sales network. 



15210 Industrial Parkway 
Cleveland, Ohio 44135 
216-267-2233 
1-800-COAXIAL 

Fax:216-267-3142 _ 

Service and Dependability 




. a Part of Every Product 


CIRCLE 186 ON READER SERVICE C« 
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Ajv _ 

Ham Television 


Bill Brown WB8ELK 
do 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

High-Flying ATV in Utah 

Quite a few groups have sent up 
ATV-equipped high-altitude baltoon ex¬ 
periments this past year. One ot the 
more proiitic (and ambitious) groups is 
the Bridgeriand Amateur Radio Club in 
Logan, Utah. Over the past year BARC 
has liown nine balloon experiments (two 
were tethered) carrying amateur radio 
equipment. Every payload on these 
(lights has been successfully recovered. 
These initial flights carried a two-chan¬ 
nel Radio Shack VHF receiver, a 250 
milliwatt 2 meter beacon and a tone de¬ 
coder that would activate a release 
mechanism on command from the 
ground. The early flights used a stan¬ 
dard rubber weather balloon that burst 
immediately upon reaching maximum 
altilude. The seventh and eighth (light 
used a special zero-pressure balloon 
(made out of a plastic film) that could al¬ 
low the payload lo lloal at peak altitude 
tor as long as a day. 

These Initial (lights helped give the 


group the know-how and experience to 
design payloads to withstand the ex¬ 
tremes of the upper atmosphere, launch 
large delicate (and expensive) balloons 
and the ability to successfully track 
down and recover the payloads wherev¬ 
er they landed (usually in remote and 
rugged terrain) using direction-finding 
equipment. The following is an account 
of their latest effort (the ninth flight), as 
described by Hart Goodsell W7LTH, 

The Super ATV Baltoon 

The BARC group decided to attempt 
a flight using a newly designed super¬ 
pressure balloon donated to them by 
Winzen International, Inc., makers of 
large high-altitude balloons and recov¬ 
ery parachutes. A super-pressure bal¬ 
loon is designed to go to a fixed altitude 
and remain there (or long periods of 
time. It is conceivable that it could re¬ 
main at altilude (or months, traveling 
thousands of miles in the jet streams. 
[Ed. Note: tmagine an ATV (or voice) re¬ 
peater at 65,000 leet periodicatty float¬ 
ing across the country! Two-way con¬ 
tacts over 600 miles apart could be reli¬ 
ably established with PS pictures from 
such a system.] 



Photo B. Liftoff of IlighI 47 using a zero-pressure balloon Photo by Hart Goodsell 
W7LTH 



The BARC Program 

One of the goals of this program is lo 
Interest high school and university stu¬ 
dents in science by (lying their experi¬ 
ments as part of a balloon payload. This 
allows them to see the results in real¬ 
time as the (light progresses. 

The fifth (light carried the first of 
these student experiments: a solar- 
driven motor that could be used (or 
maintaining a device in relation to the 
sun. The sixth flight carried several hun¬ 
dred paper gliders that were released at 
about 2.000 feet as part of a Cub Scout 
event. The glider that went the farthest 
received a prize. 

Gil Moore N7YTK, Adjunct Professor 
of Physics at Utah State University and 
a representative ol the Rocky Mountain 
NASA Space Grant Consortium, has 
been the driving force behind these 
balloon (lights. He has been able to 
obtain the special balloons and has 
also helped with many of the expenses 
incurred. Many of the local hams have 
put in long hours designing, building 
and testing the circuits used in the 
payloads. 

During a conference on balloons, Gil 
met the folks from Winzen and showed 
them a videotape ol the BARC experi¬ 
ments. He was asked if the BARC group 
would like to fly one ol their newly de¬ 
signed super-pressure balloons. They 
even offered to come out and show 
them how to handle this special very 


thin clear nylon material. As Gil later put 
it, "I just couldn't say no." 

The Payload 

One ol the goals was to have ATV on 
board and to have a means ol sending 
real-time and delayed information down 
from the payload. Stan Wellard N7UXC 
look over as project coordinator and the 
new payload started lo come together, it 
contained a Motorola P50 2 meter FM 
radio, a tone decoder board, a Campbell 
Scientific data-logger, a PC. Electronics 
KPA-5 one-watt ATV transmitter on 434 
MHz, an Olde Antenna Labs ■mini¬ 
wheel," a Micro Video Products minia¬ 
ture black and white CCD camera and a 
High Technology Flight video overlay 
board (or the callsign ID (N7YTK). A 
three-inch front surface mirror was 
mounted at a 45 degree angle in front of 
the TV camera and rotated by command 
using a one-RPM motor to allow a lull 
360 degree view. A PacComm UMPAD- 
4 micro powered TNC sent down packet 
telemetry on 144.290 MHz via the Mo¬ 
torola 2 meter FM HT. Kelly VIning 
KE7WI built a separate 250 milliwall 
beacon transmitter that IDed lor 20 sec¬ 
onds every three minutes on 145.550 
MHz to aid in tracking the balloon. 

There were sensors to measure in¬ 
side and outside temperature, as well 
as battery condition. There was a Mag¬ 
ellan GPS (Global Positioning System) 
receiver board that would give the bal- 
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there it could stay at that 
altitude lor weeks or 
months. 

The Flight 

Early on the morning 
0 ( August 1st. Gil N7YTK 
called the FAA from his 
cellular phone and re¬ 
ceived clearance lor 
liltoll. At exactly 4:00 
a.m. local time the bal¬ 
loon was released. It be¬ 
gan slowly moving to the 
north but was NOT ris¬ 
ing' It turned out that the 
payload weight had been 
miscalculated and not 
enough helium had been 
pumped into the balloon. 
The balloon was quickly 
captured and brought 
back to the launch site 
lor some additional heli- 

Photo C. Stan Wellard N7UXC (r) tXiecks out the payload tor the super-pressure balloon expen- ^ |jg|_ 

men! (Hight »9). The rotating TV mirror system is on the left and the GPS antenna (egg-shaped) 1^^,, again on its 
is shown stK*ing out on the right side of the payload. The radiometer is located inade mth the |-,gg||^ began its 

rest of the electronics. Photo by Hart W7LTH journey. 

The taunch was planned lor this early 
hour so that the radiometer could look at 
the ozone layer as the sun came over 
the horizon. Also, one ol the goals was 
to see how the new super-pressure bal¬ 
loon would react when the sun hit it and 
expanded the helium to stretch the bal¬ 
loon skin tight ATV was used to observe 
the baltoon as It reached its maximum 
tautness and to see il the cutdown sys¬ 
tem lunctioned properly and the 
parachute deployed. 

All systems perlormed well with good 
data coming down on the packet down¬ 
link as reported by AC70 In Clayton and 
Dan KA0EOF at their portable stations. 
Joe N7NJR was receiving the ATV pic¬ 
ture (with some snow) and Brian 
N7QAR and Dick K6KCY were busy 
sending commands to downlink the data 
and turn on and rotate the TV camera 
mirror. Members ol the chase team, 
Mark N7EVJ, DeAnn KB7LLG, Mike 
KG7FZ (and his brother Jell N7UWW), 
all headed out to the projected landing 
site. Kevin N7RXE and Tyler N7UWX 
headed lor the top ol an 8,000 loot pass 
that was hallway to the landing zone. Gil 
and Stan updated the aircralt map as 

Photo D. The super-pressure balloon payload (tiighi #9) is found just eight miles 
northeast ol Evanston, Wyoming. (I to r): Jeff N7UWW, Mike KG7FZ and Mark 
N7EVJ. Photo by N7UWX, 


loon’s current position to within 300 me¬ 
ters (latitude, longitude and the altitude). 
A tour-channel radiometer was obtained 
to study the ozone layer. The data logger 
stored data Irom the radiometer, sensors 
and the GPS receiver and downlinked 
the inlormation via packet on 144.290 
MMz on command or automatically at 
two-minute intervals. The lirst three 
packets gave the GPS position data and 
the lourth packet gave the sensor data. 

A cutdown system consists ol two 
electric pyro igniters controlled via the 
tone decoder. On activation, it would 
bum a large 'V in the top ol the balloon 
and also sever the line holding the pay- 
load with its 12-loot parachute. There 
was also a tail-sale timer just ir 


just over 27 pounds. [Ed. Note: A pay- 
load ol Ihis size requires a special FAA 
waiver (four to six pounds is the limit for 
free-llight balloon payloads unless a 
waiver is issued)}. In addition, two strotie 
lights were on the system since the bat- 
loon would be launched during dark¬ 
ness. The payload was encased in a 
rigid nylon Iramework about 12 inches 
square and covered with 314-inch styro- 
loam with an outside layer ol metallized 
mylar to act as a radar reflector. There 
were three separate battery supplies 
used to power diflerent parts ol the pay- 
load. 

This super-pressure balloon when luF 
ly inflated has a 26-loot diameter and a 
volume ol 9203 cubic feet. It can carry a 


the GPS position data came In and 
helped steer the crew in the right direc¬ 
tion, At daylight Hugh N7KW took oil 
Irom the Logan airport lollowed by a 
second plane piloted by Carl Hewlett 
with Jamie N7XLH riding along as ob- 

The balloon stopped at 45,000 feet 
and remained at that altitude. A look at it 
with the ATV camera revealed that It 
was not completely in the sunlight yet 
and had not lully expanded. Reception 
reports came in as lar away as Kemmer, 
Wyoming. In addition, N7PQZ in Rawl¬ 
ins, Wyoming, had over an hour ol pack¬ 
et hardcopy. At about 7:15 a m. the sun 
shown lully on the balloon and within 
minutes it rose to its peak altitude ol 
64.000 leet and held steady. The ATV 
picture revealed the balloon was now 
lully expanded. Bnan N7QAR issued the 
cutdown command and a cheer went up 
as the ATV downlink displayed the 
parachute blossoming out above the 
payload. 

Recovery 

Alter the payload landed, the chase 
crew dosed in on the landing site near 
the town ol Evanston, Wyoming (75 
miles Irom the launch site). As the re¬ 
covery team drove down a dirt road they 
came to a fence that had a sign reading 
■No Trespassing—Hunter Control Area. 
Cyanide Poison Charges Set' Since the 
signals were so strong, they knew the 
package was just over the next rise. 

Alter a call to the local Sherill, the 
recovery team was escorted through 
the area and quickly lound the payload 
and parachute In good shape. The bal¬ 
loon envelope was even lound just 
two miles away by Randal N7YSV and 
SDL employees while riding in the 
Space Dynamic Laboratory/USU recov¬ 
ery truck, 

The actual landing site was within a 
mile ol the prediction as given by Stan 
Irom updated data. The flight had lasted 
three hours and 50 minutes. The total 
time Irom liltoll to recovery took six 
hours and 47 minutes. The radiometer 
data is currently being analyzed and ap¬ 
pears to valid. 

Over 25 hams, and many more who 
were monitoring, were Involved In this 
very successlul flight. m 


e tailed. The payload weighed in at 30-pound payload to 64,000 leet. Once Figure 1. Block diagram of Ihe BARC payload. Drawing by Stan Wellard N7UXC. 


48 73 Amateur Radio Today Noverrber, 1992 


























50 73 Amateur Radio Today • November, 1992 








-3/4" COPPER PIPE CAP 
-PROBE 0.200 INCH HT 

0.200 

—COPPER/BRASS PLATE 


2 SMAOR SIMILAR RF CONNECTOR COULD BE 
INSULATED PROBE SOLDERED TO INPUT/OUTPUT 
STRIPLINE. 34in. PIPE CAP GOOD FOR S.TGHz 
I 1/2 FOR 1296, LENGTH ADJUST WITH SHORT 
SECTION PIPE. 1/2in. NEAR 10GHz 


Figure 3. Pipe cap filters courtesy of WA5VJB © North Texas Microwave Society. 


Designs for filters thaf can be used in 
frequency ranges from 1296 MHz fo 6 
GHz can come from unusual maferials. 
Reports of filters from Kent WA5VJB 
show that pipe caps for copper pipe can 
be selected to size and inverted and fit¬ 
ted with an adjust screw on the top of the 
cap. The cap is soldered to a copper or 
PC board material ground surface to 
which probes are added on the opposite 
side of the ground surface for input/out¬ 
put coupling. RIers of this nature have 
loss that is determined in part by probe 
length and spacing. These filters tend to 
exhibit a little excess loss but do work 
well from 2304 MHz to 6 GHz. This de¬ 
pends on the size ol pipe cap: 3/4" for 6 
GHz and 1-1/2” for 2304 MHz. See Fig¬ 
ure 3 for details. 

Waveguide Filters 

Waveguide filler designs usually start 
at 5 GHz and work up In frequency, 
where they provide very high quality fil¬ 
ters. A difficulty with them is that they re¬ 
quire tightly controlled construction tech¬ 
niques because the dimensions are quite 
critical. I have not tried to construct one 
yet but when I do I will present Ihls Infor¬ 
mation and describe any troubles I en¬ 
countered. 

I have tried to re-adjust waveguide fil¬ 
ters obtained from commercial sources 
to amateur bands. In both the 6 and 10 
GHz waveguide filters I did not have very 
much success with retuning most filters 
when the designed frequency was over 
500 MHz higher than where I wanted to 
use them. They did not have much fre¬ 
quency range in funing or refuning. As 
they tuned downward they seemed to 
get balky and have high loss when low¬ 
ering a 11.5 GHz waveguide filler to our 
10 GHz band. I also encountered trouble 
in trying to lower in frequency 6 GHz fil¬ 
ters to 5760 MHz. This did not work ei¬ 
ther. This is not to say it is all Impossible, 
just that the filters I tried would not tune 
low enough to make them usable. My 
recommendation on waveguide fillers is 
to stay away from them unless they are 
cut for your frequency or you make one 
yourself. 

tnterdigital Filters 

There remain two basic types of filters 
to be covered; the interdigital filler and a 
more recent application ol it the hairpin 
filter. First the interdigital filter. This is the 
last of the "great block of metal” filters, or 
filters constructed out of or using sub¬ 
stantial metal, forming a cavity. In their 
construction, fingers (quarter-wave sec¬ 


tions) are interleaved and spaced with 
close coupling to allow the RF to flow 
through them, by nature ol their reso¬ 
nance. A small adjust screw is positioned 
above the high impedance end of each 
finger lo permit adjustment to the desired 
frequency. See Figure 4 for typical inter¬ 
digital filter construction. 

The size limits construction of this 
type filter from 400 MHz, or more typical¬ 
ly 1300 MHz, to over 12 GHz in most 
commercial applications. A filter lor 1300 
MHz can measure 4” x 8”. For 10 GHz. 
that equates to less than 2* long and 3/4” 
square for a six-element filter. These fil¬ 
ters can be retuned quite far In frequen¬ 
cy. namely 10% to 15%. For an 11 or 12 
GHz filter it usually can be retuned to 10 
GHz without too much difficulty. 

The Hairpin Fitter 

Another type of filter that is becoming 
very popular is the hairpin filter. This Is a 
printed circuit type ol filler where each el¬ 
ement of the filter, or hairpin, is a hall- 
wavelength long. The actual length that 
can be constructed depends on what 
type of dielectric material it is construct¬ 
ed on, the velocity factor of the material, 
and what frequency you plan your filter 
for. Most filters of Ihls type became very 
popular with the advent ol the MMIC am¬ 
plifier no-tune design for 1296 MHz and 
a variety of other frequencies. Printed 
circuit board fabrication ol this type ol fil¬ 
ter demands that accurateness be tightly 
controlled or else the filter will be reso¬ 
nant off frequency, high or low, depend¬ 
ing on Ihe construction techniques. You 
can use math to a large degree, but be 
sure to add a little jiggling to make it lit 


your model, especially to hit a desired 
frequency without re-adjustment. Grem¬ 
lins always seem to enter Into the math 
stage and exact operation Is not always 
proper. What I do with a particular PC 
board substrate Is to have my stock “jig¬ 
gling” or "fudge” factor to multiply by for 
each material to account lor my particu¬ 
lar construction techniques. This seems 
to work out OK. If you fry some you will 
have to develop your own factor as it 
can vary quite a bit. depending on the 
board material you use. 

A prime consideration when con¬ 
structing these filters is what type ol 
substrate you construct your filter on. 
For instance, the dielectric conslant of 
the material has a lot to do with how 
large your filter will be. low dielectric 
material like Teflon"' has a dielectric 
constant ol 2.5 (Ef =2.5), and as such 
will produce larger filters than ceramic 
(E, =10). where the filter's length will be 
quite a bit smaller. Well then, why did 
the PC board makers use G-10 epoxy 
when they designed these kits for their 
no-tune designs? Well, ceramic and 
Teflon PC board material is quite expen¬ 
sive and not a common everyday shop 
stock material. Board cost is quoted by 
the inch. However, high quality epoxy 
Fiberglas™ G-10 PC board material has 
a E, =5 and is a good cost/performance 
alternative. (Note: The upper frequency 
lor G-10 epoxy board is 3 GHz, where it 
gets lossy but Is still reasonable.) While 
the Teflon and ceramic types have ex¬ 
cellent RF loss factors and are highly 
recommended lor microwave construc¬ 
tion, the G-10 Fiberglas board shows 
good loss characteristics to 2 GHz. It 
gets a little bit ol high loss near the top 
end ol the frequency, but this problem is 
offset by the convenience ol the easy 
availability of G-10 type PC board mate¬ 
rial. Teflon, and especially ceramic ma¬ 
terials, are a lot more difficult to obtain. 
Ceramic materials at Ihls time are out ol 
reach of amateur construction budgets. 
The high dielectric constant of 10 or so 
makes circuitry very small when using 
this type ol high dielectric constant 
(E, =10 or greater) type ceramic board 
material. 

Teflon dielectric PC board material, 
by comparison, also has excellent 
low loss at microwave frequencies— 
10 GHz and even higher, due to its low¬ 
er dielectric constant, which can vary 
from about Ep =2.0 to E,- =2.6. This de¬ 
pends on who manufactured the board 
and how they constructed it. All Teflon 


board is excellent for micro- 
wave but there are distinct differences 
between different board materials. 

Microwave circuitry constructed on 
Teflon material tends to be bigger when 
compared to the ceramic material. In ei¬ 
ther case, you can vary the material to 
suit your construction needs. For exam¬ 
ple, a 10 GHz type amplifier using ce¬ 
ramic can reach sizes of a quarter of an 
inch square for a push-pull commercial 
amplifier, while with Teflon the size 
nears one inch square for a single-stage 
circuit. The point to make here is that 
micro positioners and gold bonding 
equipment are mandated when working 
with some ceramic materials at 10 GHz. 
and standard soldering techniques are 
used with the Teflon board. This makes 
Teflon quite a bit easier to work with, at 
least at 10 GHz. Choose your board ma¬ 
terial carefully. 

The converse is Irue when the fre¬ 
quency is reduced, say, fo 1296 MHz. An 
amplifier consfrucfed on G-10 (E^ = 5) 
and Teflon (Ef = 2.5) fends lo make cir¬ 
cuitry large, as we stated before. In this 
case, with G-10 material at 1296 MHz, a 
single stage stripline design would be 
two inches wide and lour lo five inches 
long. With ceramic this would be reduced 
to less than one inch wide and about two 
inches long. This is quite manageable 
and standard soldering can be em¬ 
ployed. With Teflon PC board material 
bulk components such as adjustable ca¬ 
pacitors and above-board inductors can 
make Teflon a good choice—it all comes 
together in one simple statement. Use 
what you have and make logical choices 
to maintain PC board circuitry, particular¬ 
ly stripline circuitry, small and workable 
to your application. 

Make use of Ihe engineering program 
PUFF I described in Ihe May 1992 issue 
of 73 Magazine. This program will give 
you some very good design information 
not only lor amplifiers but lor generating 
filter designs as well. I don't know what I 
would do without it, PUFF is a very pow¬ 
erful tool in engineering circuitry from 
stripline techniques. 

Well, that’s it for this month. If you felt 
we left out the 2 meter filter for your HT, 
well, we did, but I'll cover some of those 
designs next month. I will get into some 
simple effective ones and some inexpen¬ 
sive types that work quite well. As al¬ 
ways, I will answer your questions con¬ 
cerning this and similar topics. Please 
send an BASE for a prompt reply. 73 
Chuck WB6IGP fflj 
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Amateur Radio Via Satellites 


AndyMacMIislerWASZIB 
14714 Knightsway Drive 
Houston TX 77083 

Korean Star in Orbit! 

Just alter 2300 UTC on August 10lti. a 
new amateur rarko satellite was sent to space. 
KITSAT-A, now known as Krlsal Oscar-23, 
brought another success to the hamsal com- 
muntly Our congratulalions to the University 
ol Surrey team in England and the Korean Ad¬ 
vanced Institute ol Technology (KAIST). The 
protect manager lor the payload was Jell 
Ward GO/K8KA. Jell has been extremely ac¬ 
tive with the Surrey group lor several years 
and Is now leading some ol the more ambi¬ 
tious programs. 

KITSAT-A Incorporates many ol the better 
leaturas ol UoSat-Oscar-14 and 22. The 
system provides a high-speed (9600 bps) 
packet BBS trom orbit with a new and greatly 
improved camera system. The satellite has 
SIX computers and an array ol expenments 


to complement the amateur radio devices. For 
hams, though, great pictures horn the wide- 
and narrow-angle cameras and Ihe Incredibly 
strong downlink signals have been a delight. 
Complete details ot the satellite were de- 
scnbed in the July 1992 •Hamsats' column. 

The Launch 

For those with satellite TV dishes or a 
quality cable TV system, the NASA-Select 
channel covered Ihe launch ol K-O-23 and the 
other payloads sent to space on Ananespace 
IlighI 52. This was only Ihe second lime an Ar- 
iane 4 rocket was launched vnlh two strap-on 
solid-luel boosters. The rocket is typically con- 
ligured with more external boosters tor heavy 
communicabon satellite payloads to be sent to 
geostationary Iransler orbits. 

Lill-oll was |usl alter dark, trom Kourou, 
French Guiana. Kourou is located on the 
northeast coast ol South America |ust above 
Ihe equator. Daytime Anane launches are 
quie spectacular. While Ihe rocket is begm- 



Photo A Kitsat-Oscar 23 was launched on an Ariane 4 rocket. (Photo by CSG and 
Ananespace.) 
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rung its ascent, insulation panels peel Irom Ihe 
structure like tree leaves tailing away m a 
strong wind. Although Ihe panels were not as 
evident dunng Ihe tale evening launch oi mis¬ 
sion 52. the spectacular names Irom Ihe liquid 
and soM boosters pul on quite a show. 

The Dawtass countdown was lollowed by a 
perfect launch. 


mg system receiver The altitude ol any ponl 
on Ihe ocean can be accurately measured to 
within an inch. 

Two auxilary passengers were sent with 
TOPEJOPOSEIDON. They included KITSAT-A 
and another small salelite almost idenixral m 
shape to Kilsal. called S80/T. The two small 
spacecrall were mounted on a large ring lo- 


“For hams, though, great pictures 
from the wide- and narrow-angie 
cameras and the incredibiy strong 
downiink signais have been a deiight/' 


NASA and Pentagon representatives were 
present with a keen eye on Ihe progress oi 
Ihe operation. Future joint ventures are ex- 

The Payloads 

The principal passenger. TOPEXJ 
POSEIDON, was a Joint NASA/CNES (the 
French space agency) soeniilic payload. The 
salelitie was bull by Fairchild Space, under 
contract to NASA/JPL (Jet Propulsion Labora¬ 
tory). It weighs 2.400 kg and has an expected 
tie ol live years. During that lime it will survey 
ocean circulation on a global scale. The 
spacecrall Includes sophisticated radar units, 
a laser relrolleclor array and a global position- 


caled below the main payload called Ihe AS¬ 
AP (Ariane Structure lor Auxiliary Payloads). 
The satellites were pul in place two weeks pri- 

S80/T was built by Maira Marconi Space 
lor Ihe CNES and was designed to study Ihe 
use ol Ihe VHF band Irom 137 to 150 MHz lor 
mobile communications. On-board power 
available is 26 watts, with an expected tfeixne 

K-O-23 weighs in at 50 kg. substantially 
less than TOPEX/POSEIDON. At launch. Ihe 
salellile is approximately one loot by one loot, 
by two feel tall. The anticipated liletime is live 
years. Stabilization is achieved by a gravity- 
gradient boom and computer-controlled mag- 



Photo B. The August 10, 1992. early evening launch ol KO-23 Irom French 
Gwana. (Photo by CSG and Ananespace.) 
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MichaelJ. GeierKBWM 
c/o 73 Magazine 
70 Route 202 North 
Pelert>orough NH 03458 

Micro Power 

This month we’re going to expiore 
micro power. No, not QRP. I’m taiking 
about the microprocessors which are 
the brains ol just about aii of our gear 
these days. Sure, you know what they 
do for you. but how do they do it? 

Just A Bit 

I doubt there are very many hams 
out there who have no idea what a mi¬ 
croprocessor (iet's cali it a -micro") is. 
Just about ali of us have had some ex¬ 
perience with desktop computers, and 
many of us have them in our shacks. 
And if you have a computer, you know 
what bits, bytes. ROM and RAM are. 
so I'm not going to write an entire com¬ 
puter primer here. But what does that 
mysterious little micro in your walkie or 
HF rig have in common with your PC 
cione? Weil, more than just a bit. 

In fad, several bitsi While your 
desktop machine reads and writes to 
disks and outputs characters to its 
screen and printer, the micro in your rig 
reads the radio's knobs and buttons 
and writes to the display screen. It also 
outputs control signals to the frequency 
synthesizer which puts your rig on 
whatever frequency Is shown on the 
display. So, how many bits does II 
take? 

Well, desktop PCs typically use 
eight or more bits. Why? Because It 
takes at least six lo represent all the 
upper- and lower-case characters, 11 
you raise two (the number of possible 
bit states—on and off) to the power of 
the number of bits, that tells you how 
many possible combinations you can 
make from those bits. Two to the sixlh 
power equals 64, so you can use six 
bits to cover the alphabet and num¬ 
bers. But just barely. By the time you 
add punctuation, “control" characters 
(so named because they let you control 
the machine Instead ol producing any¬ 
thing on the screen) and perhaps some 
graphics blocks and such, you are way 
over 64 codes and you need more bits. 
Eight bits gives you 256 characters, 
which are more than enough. 

So. why use more than eight bits? 
Well, lor word processing, there’s really 
no point. But lor graphics and high-pre¬ 
cision math, having more bits per byte 
lets you move more inlormalion around 
faster. Essentially, a computer's archi¬ 
tecture is that ol a serial device with 
parallel lanes, much like a multi-lane 
expressway. You can move just as 
many cars with two lanes as four, but it 
takes twice as long. So, many PCs 

In contrast, the micros in most 
radios use lour or eight bits! Why so 


The Tech Answer Man 


few? Well, there just aren't that many 
things to be coded. And speed is not 
an Issue like it is on the PC so. if multi¬ 
ple bytes are needed to represent a 
particular piece of information, it’s no 

In Control 

Small microprocessors with their 
own RAM and ROM built in are known 
as mtcrocontrotters because they’re in¬ 
tended to be used to control things, 
rather than to be the centers ol large 
information systems. You can find mi¬ 
crocontrollers in lots ol things, from mi¬ 
crowave ovens to VCRs, and cam¬ 
corders to hard disk drives. The chip’s 
architecture is essentially the same as 
that ol larger systems, but the numbers 
are smaller. A typical microcontroller 
might have anywhere from 256 bytes 
to 2K ol RAM. You sure wouldn’t want 
to type a document into itl 

The ROM. which stores the operat¬ 
ing program, also is typically in the 2K 
to 4K range. Small as that sounds, it 
usually is enough to handle a pretty 
complicated radio's functions. In some 
cases, external ROM and RAM are 
used lo increase the data capacity. 
Many HF rigs use multiple-chip sys¬ 
tems, although some do it all on one 
chip. Most walkies use one or two 

Take It For A Spin 

When you spin the tuning knob on 
one ol today’s typical HF rigs, an opti¬ 
cal encoder (a slotted disk with an ar¬ 
rangement ol LEDs and detectors) 
sends pulses to the micro. Its software 
reads the pulses and changes the fre¬ 
quency by rewriting the display and 
sending the proper codes lo the fre¬ 
quency synthesizer. It may fee/ like 
you're tuning a VFO, but you're really 
just altering data! (For that matter, 
Ihese days a "VFO" is nothing more 
than a piece of data In memory any¬ 
way.) Many other controls work the 
same way. Usually, the RIT, modulation 
mode (AM, FM, SSB, etc.), filler selec¬ 
tion and IF shill or PBT are controlled 
via the micro. Some functions, like vol¬ 
ume and squelch, are just regular old 
analog controls, but they too could be 
made to be part of the computer sys¬ 
tem and probably will be in the future. 
Why bother? Well, wouldn’t it be nice to 
have the squelch "remember' its prop¬ 
er setting on FM but return to the wide 
open position on SSB? 

Getting Wired 

So how does a rrecro read a switch, 
anyway? Actually, it’s pretty simple. Mi¬ 
cros have "ports." which are just con¬ 
nections used for inputs and outputs, 
or "I/O," as they say. In most cases, the 
switch will have one end tied to ground, 
with the other end tied to the positive 
supply via a resistor of a few k ohms or 


more. The micro’s port connects to 
where the resistor meets the switch. 
When the switch Isn’t being pressed, 
the connection point will be high. When 
you press the switch, it goes low 
(to ground). By making the micro’s 
software examine the value ol the 
port, the switch’s state can be deter¬ 
mined. Actualty, it's almost that simple, 
but nol quite. Switches tend to 
"bounce," or have rapid "ons" and 
“oils," lor a fraction ol a second when 
you press or release them. To avoid 
false readings, the software is made 
lo wail a lew milliseconds and then 
test the switch’s state again. If the 
two readings match, the computer 
knows that a vatid press or release has 
been made. 

Hey. wait a minute, my '940 has an 
awful lot ol buttons on itt Is there a sep¬ 
arate port lor each one? Well, probably 
not That would require a big chip with 
lots ol wires, and remember, hardware 
costs money, while software is free! To 
read lots ol switches, an old technique, 
used lor everything from calculator and 
computer keyboards to electronic tele¬ 
phones. is employed. It's called mu//f- 
ptexing. Here’s how it works: 

Drive A 4X4 

Let’s say you have a 16-button 
keypad, like the one found on most 
walkies. To read each switch individual¬ 
ly requires 17 connections: one lor 
each switch and a common ground. If 
instead, though, you wire them in an 
X/Y grid, you can do it with only eight 
wires. Try It on paper. Draw lour rows 
ol lour boxes each. Now, connect them 
together horizontally and vertically. If 
you connect four wires at, say, the left 
and lour al Ihe top, no matter which 
button you press, you'll make a con¬ 
nection between a wire on the top and 
a wire on the side somewhere. 
Of course, multiple keys pressed at 
Ihe same lime can cause all kinds of 
confusion. The way to avoid It is to 
scan Ihe rows and columns, looking 
lor connections. That way, if you find 
more than one set, you can Ignore 
Ihem all. By the way, il you’re trying to 
discern Ihe grid pattern on a bunch of 
switches, keep in mind that the electri¬ 
cal arrangement is not necessarily re¬ 
lated lo Ihe physical layout of the 
switches. Sometimes they match, but 
sometimes switches on unrelated ar¬ 
eas ol Ihe rig may be connected in a 
grid. Ultimately, whatever costs the 
least will be used. 

Wiere In The World Is Common 
Groundiego? 

Please notice that, in the scanned 
arrangement, no switch has a ground! 
Scanning pons are specially construct¬ 
ed lo provide a voltage pulse on one 
set of connections and to look lor it on 
the other; that’s how the scanning is 
accomplished. I've seen more than a 
few cases of damaged chips because 
someone wanted to connect a remote 
switch and pul it between the micro 
and ground. II you need to connect a 
remote switch, you must connect it 
across the original one. Unfortunately, 
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induced voltages on the remote 
switch's wires (such as from your trans¬ 
mitter) and the wires’ inductance kick 
also can damage the micro. And you 
can’t put a capacitor across the wires 
to smooth things out because It Inter¬ 
feres with the scanning pulse, making 
the switch appear to be continuously 
pressed. II your remote switch is more 
than a lew inches ol wire away. It is 
best to use either a relay or a 4066 or 
similar type analog switch chip. Multi¬ 
plexed switches can be a real pain to 

My Friend Ricker 

By the way, the multiplexing tech¬ 
nique works lor displays as well. II you 
have lots and tots ol LED segments to 
control, as you do In a frequency dis¬ 
play, you sure don’t want a wire lor 
each one. You can multiplex them in 
exactly the same way, lhanks lo the 
eye’s inability to see very rapid flash¬ 
ing. The result is that only one segment 
in the entire display is on at any one 
time, but they get scanned so last that 
they all appear to be on at the same 
time. The technique reduces power 
consumption, too. Ol course, the dis¬ 
play doesn’t appear as bright as it 
would il they were all on together, but 
most displays are more than bright 
enough anyway. LED function indica¬ 
tors, such as the ones used for filter 
and mode selections on some rigs, al¬ 
so may be multiplexed. 

If you want to see if your display Is 
multiplexed, try this: Turn Ihe rig on 
and shut the room lights off. Now, slare 
at the display and move your eyes 
rapidly in a circle. If you see Interrupted 
bars ol light, Ihe display is multiplexed. 
If all you see is a bunch of solid 
smears, there’s no multiplexing in use. 
And, il you do it long enough, you may 
get to see Nirvana. 

LCDs usually are multiplexed, too, 
but their inherently slow response time 
makes the segments stay set between 
scans, so they really are all on, or 
nearly so, at the same time. 

A to D, Where Are You? 

Some micros, particularly the ones 
in walkies, display S-meter readings in 
the form ol LCD bargraphs. Some also 
show battery voltage. To do this. Ihe 
analog vollage representing the re¬ 
ceived signal strength or battery volt¬ 
age must be digitized and converted to 
bargraph steps by the micro for display. 
It sounds messy but luckily, most mod¬ 
em microcontrollers have built-in ana- 
log-to-digital (A/D) converters, making 
the job very easy. There is one func¬ 
tion, however, where Ihe rigs cheat: All 
the walkies I’ve seen which have bar- 
graph RF power output displays simply 
show a preset number of bars which 
depends only upon the power level you 
have chosen. I’ve never seen one that 
actually shows a real measurement 
ol the power coming out ol the trans- 

Weil, there’s lots more to dis¬ 


continue next month. Til then, 73 de 
KB1UM. IQ 
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Packet & COMPUTERS 


Jeff Stoman N1EWO 
c/o 73 Amateur Radio Today 
70 Route 202 North 
Peterborough NH 03458 

Digital Radio Glossary 

Many of the letters you've sent 
(thanks for \writing!) have had ques¬ 
tions about basic packet and digital 
radio terminology. Instead of ans\«er- 
ing them individually, I thought I 
\«ould give you a digital radio glos¬ 
sary, This is by no means an exhaus¬ 
tive effort, but it ans\«ers all the ques¬ 
tions I have received and provides 
related information. I hope you all 
find this useful, and maybe some¬ 
thing virorth saving and referring to in 
the future. Please let me kno\« what 
you think—and of any questions you 
have about items discussed here. 
Thanks for the wonderful response to 
the column by US Mail, and various 
email. 73 deNIEWO. 

AMTOR Amateur Teleprinting 
Over Radio is an enhanced form of 
RTTY, including error correction 
(called Mode A or ARQ for Automatic 
ReQuest for reception) and FEC 
(Mode B) modes. It is well suited to 
noisy HF channels and reliable, 
though very slow. AMTOR avoids 
QSB (fading) and QRM/QRN (noise) 
by sending very small data packets, 
two characters at a time, giving an 
AMTOR QSO its characteristic stac¬ 
cato sound. AMTOR Mode B is ex¬ 
cellent for bulletins and a version 
called NAVTEX is used to communi¬ 
cate with ships at sea. See: FEC. 

AX.25 Amateur X.25 is a versioh 
of the CCITT X,25 protocol with eh- 
hancements for operation over radio. 
It is the set of rules which is used by 
the packet TNG to establish, main- 
taih, ahd termihate a link between 
two stations, and to transfer data 
back and forth. AX.25 defihes the 
structure of valid data frames and the 
behavior of the sending and receiving 
stations. See: CSMA/CD; Error De¬ 
tection and Correction; Frame. 

Backbone A network connection 
among LANs. Packet radio back¬ 
bones are usually used to connect 
LANs for PBBS message forwarding, 
although some allow user traffic. 

Baud Named for the French engi¬ 
neer J.M.E. Baudot (Baw'-doe), a 
baud is a discrete transition of a sig¬ 
nal which can carry information. 
Baud is not necessarily equal to bps 
(bits per second) since fancy modula¬ 
tion schemes—using signal phase 
and trellis encoding, for example— 
can stuff more than one bit in each 
baud. These schemes are common 
in land-line applications, but general¬ 
ly are not used in radio since proper¬ 
ties like phase—on which they de¬ 
pend—are hard to preserve. 


CRC See: Error Detection and 
Correction. 

CSMA/CD Carrier Sense Muitiple 
Access/Collision Detection is the ac¬ 
cess method used by the AX.25 pro- 
tocoi to allow simultaneous use of a 
single channel by multiple stations. 
This differs from, say, iand-iine mo¬ 
dem connections where the conver¬ 
sation is between a pair of 
modems—one on each end of the 
line. CSMA/CD is easy to understand 
if you think in terms of a typicai group 
discussion on a repeater. Each sta¬ 
tion listens to the channel and waits 
for the currently transmitting station 
to finish (carrier sense). 

If one (or more—multiple access) 
of the listening stations wish to make 
a comment, they wiii wait for an arbi¬ 
trary period of time to make sure 
"they've got it." They don’t key up 
right away because others might do 
the same and cause a doubie. But, 
even if the stations wait to see if the 
channei becomes busy, two can de¬ 
cide to transmit at preciseiy the same 
time, causing a doubie anyway. 
When this happens, the station to 
whom the transmission was directed 
will say something like, "You guys 
just doubled, K9HI try it again”—colii- 
sion detection. 

One other access method which 
will also be familiar to repeater users 
is called Token Passing. In this 
scheme a “token” is passed among 
nodes on the net. When the node re¬ 
ceives the token, it can use the chan¬ 
nel—though it may not want to. It 
makes its transmission—or not—and 
then passes the token on to the next 
node. You may have already recog¬ 
nized this as the scheme used in 
round-table QSOs: ‘’WN9T and the 
group, this is N1EWO," the token is 
passed. 

DCD Data Carrier Detect has two 
meanings. It is the designation of pin 
8 of the RS-232D pinout standard, 
and it is a function of the TNC which 
determines if there is incoming da¬ 
ta—or another station on the air. Be¬ 
cause packet radio uses CSMA/CD, 
it is important for the TNC to know if 
there is another station on the air. 
DCD comes in two basic types. The 
simplest makes no distinction be¬ 
tween actual data and anything that 
opens the squelch—noise, voice, 
whatever. The second, called De¬ 
rived DCD, actually determines if 
there is data present. Since this type 
of DCD allows the squelch control to 
be left open at all times, it can be ad¬ 
vantageous for older radios and high¬ 
speed transmission where the limit¬ 
ing factor is the speed of the squelch 
circuit. 

Digipeater A DIGItal rePEATER 


and retransmits it. The idea is very 
similar to a voice repeater, but is not 
full duplex. AX.25 allows up to eight 
intervening “digis,” which are speci¬ 
fied in the connect request to the 
TNC. Stations seeing the digipeat re¬ 
quest will handle the packet in the or¬ 
der in which the list is specified. Even 
if the destination can hear the origi¬ 
nator directly, it will ignore the packet 
until the digis handle it. All packet 
stations are digipeaters by default— 
this function of the TNC must be ex¬ 
plicitly turned off if it is not desired. 

DSP Digital Signal Processing Is 
a relatively new technique which us¬ 
es general purpose or specialized mi¬ 
croprocessors to do the job that ana¬ 
log filters normally do. Since DSP- 
based filters can be programmed for 
all sorts of different behaviors, they 
are extremely flexible. Multimode 
units based on DSP are becoming 
available and have the advantage of 
being ready for any new mode that 
might appear by simple reprogram¬ 
ming of the DSP chip. 

DWAIT Digipeater Wait is an im¬ 
portant TNC parameter which deter¬ 
mines how long a station will wait af¬ 
ter the last transmission before at¬ 
tempting to acquire the channel for 
its own use. Digipeaters should have 
smaller settings than users, since 
they need to be able to repeat users 


packets. This very simple method 
has not been effective for busy LANs, 
and has been—or should be—re¬ 
placed by the Slot Time parameter, 
which is more random. 

Error Detection and Correction 
Packet radio has ah advahtage over 
older digital modes like RTTY be¬ 
cause it detects and corrects errors 
in transmitted data packets called 
frames. AX.25, the packet protocol, 
uses a technique called CRC (Cyclic 
Redundancy Check) to determine if 
the frame arrives intact. A CRC is a 
mathematical operation which is per¬ 
formed on all data in a frame. The 
result is transmitted along with the 
frame and must match the result 
the receiver gets using the same 
operation—a mismatch indicates a 
detected error. The receiver then re¬ 
quests a retransmission, called a 
retry, of the frame and the process is 
repeated until the data arrives with¬ 
out error to the retry count—the num¬ 
ber of attempts the transmitting TNC 
will allow—is exceeded. The retry 
count is a settable TNC parameter 
which defaults to 10. 

Ethernet Developed by Xerox at 
their Palo Alto Research Center 


(PARC), Ethernet is a networking 
scheme that uses 10 MHz radio 
transmissions on RG-58 cable. It is a 
CSMA/CD-based system, and is 
quite similar to packet radio in opera¬ 
tion. Ethernet is used throughout the 
Internet. 

FEC Forward Error Correction is 
a scheme which allows broadcast 
messages with very low error rates. 
Unlike AX.25, which uses retransmis¬ 
sion to correct errors, FEC modes 
send the error-correcting data along 
with the original transmission. This 
redundant information can be used to 
reconstruct data that is damaged up¬ 
on arrival. This method is very similar 
to QSZ—sending each word or group 
more than once—in CW traffic han¬ 
dling. If QSB—fading—or QRM/QRN 
—interference—make copying one 
attempt impossible, it can probably 
be reconstructed from the repeated 
version. 

Frame AX.25 uses data packets 
called frames to transmit data and 
link management information. There 
are three basic AX.25 frames: 

/ Frames Information-Transmis¬ 
sion Frames transmit user data—the 
text of messages and bulletins, etc. 

S Frames Supervisory Frames 
are used to establish and maintain 
the link between two stations. They 
are responsible for ACKs (ACKnowl- 


nation of the lihk. 

U Frames Unnumbered Frames 
are used when there is no connection 
to another statioh. They may also be 
used during a connection for miscel¬ 
laneous housekeeping. 

Hidden Transmitter Because 
AX.25 uses a scheme called Carrier 
Sense Multiple Access/CD (CSMA/ 
CD), all stations operating in a LAN 
(Local Area Network) must be able to 
be heard by all other stations—this is 
the carrier sense part, if not, some 
stations will attempt to transmit while 
others are on the air. This leads to 
collisions—like doubling on re¬ 
peaters. Though the collision detec¬ 
tion part of CSMA/CD will reject the 
garbled frame and acts for a retrans¬ 
mission, the hidden transmitter will 
continue to interfere until both it and 
the station it is interfering with "retry 
out" (give up and disconnect). The 
only way to prevent this problem is to 
insure that everyone can hear all sta¬ 
tions operating in the LAN and, since 
it is impractical to expect all stations 
to erect antennas capable of this, a 
repeater—almost identical to a voice 


Is a station which receives a packet 
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"/ hope you all find this useful, 
and maybe something worth saving 
and referring to in the future. Please 
let me know what you think—and of 
any questions you have about items 
discusse d here. ” _ 

edgements) and NAKs (rejections), in 
addition to establishment and term!- 
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Carole Perry WB2MGP 
Media Mentors, Inc. 

P.OBox 131646 

Staten Island NY 10313-0006 

The Antique Wireless Associa¬ 
tion: A Heterodynamic Group 

This past summer I had the privilege 
of being a guest speaker at a hamfest in 
Batavia, New York. My gracious host for 
the weekend was Tom Rosica W2GIR, a 
production technician in radio and televi¬ 
sion at Genesee Community College. 
Tom was a 25-year employee of the for¬ 
mer GTE-Sylvania plant in upstate New 
York. 

It was a pleasure to be taken on a tour 
of this most scenic area of New York 
state. Tom took great pride in telling me 
about the good works of the Genesee Ra¬ 
dio Amateurs, who are very active ih 
community affairs and are prepared to 
help out ih emergencies. This region of 
New York is known for severe winters and 
blizzards that can devastate an entire re¬ 
gion. Tom spoke of several such occa¬ 
sions where the communications of ham 
radio operators were the only thing the 
community had to rely on. 

I had a wonderful time speaking with 
many of the hams and teachers who at¬ 
tended my forun. Visitors to this part of 
our state get to enjoy a special kind of 
hospitality. Tom kept assuring me that no 
visit to this community would be complete 
without a tour of the world-famous An¬ 
tique Wireless Association Radio Muse¬ 
um in Bloomfield, New York. My interest 
was really piqued when Tom Introduced 
me to Bruce Kelley W2ICE, the museum's 
curator. For the longest time, Frank Gun¬ 
ther W2ALS (friend and colleague of Ma¬ 
jor Edwin Armstrong) had been telling me 
that I must gel in touch with Bruce Kelley 
and visit this most impressive museum. 
My only regret turned out to be that I 
didn't have more time to spend there on 
this visit. It is definitely on my list of 
places to revisit as soon as I can. 

Bruce Kelley 

In 1936. Bruce Kelley began collecting 
radio tubes and old gear while he was liv¬ 
ing in Rochester, New York. When Bruce 
was 34, In 1948, he set up a museum in 
his barn in Spencerport. Bruce, who 
worked for Eastman Kodak, became well 
known In the area for the extraordinary 
slide presentations and equipment dis¬ 
plays that he brought to meetings and 
hamfesis. After awhile, these activities 
took up so much of his lime that, in 1952, 
he founded the Antique Wireless Assoda- 
lion with George Ballerson W2GB and 
Unc Cundall W2LC. 

The AWA began to grow in member¬ 
ship. and Kelley and his museum moved 

comb. New York. The "Old Timer's Bul¬ 
letin' was founded in 1960. the AWA Na¬ 
tional Conference debuted in 1963, and in 
1972 the AWA was chartered by the stale 
of New York as a nonprofit educational in¬ 


stitution. The AWA has gained official 
recognition in past years when it was in¬ 
vited to hold Its annual historical confer¬ 
ences al three of the nation's leading mu¬ 
seums: The Ford Science Museum in 
Dearborn, Michigan; The Benjamin 
Franklin Institute in Philadelphia; and The 
Smithsonian Institution in Washington, 
D.C. 

By 1970, Kelley's barn was overflow¬ 
ing and the AWA leased half of the 
Bloomfield Academy Building. Following 
renovation of the 1837 building. Ihe AWA 
museum moved in alongside Ihe museum 
of the Historical Society of the Town of 
East Bloomfield, which occupies Ihe other 
hall of Ihe former school. If you are con¬ 
sidering visiting there, or taking a class 
trip to this wonderful place, you should 
know that the Radio Museum in East 
Bloomfield is about 20 miles southeast of 
downtown Rochester and 10 miles west 
of Canandaigua. 

The Radio Museum is a teacher's 
dream. Not enough museums offer 
youngsters, or oldsters lor that matter, the 
opportunity to touch, feel and even smell 
their exhibits. Most of Ihe displays at this 
museum are oul in the open to be exam¬ 
ined and enjoyed. According to Bruce 
Kelley, most of their lour groups consist 
of school classes. Scout troops, retired 
folks, and antique aficionados. Admission 
to the museum is free. 

Exposing youngsters to artifacts and 
relics of Ihe past is a terrific teaching tool. 
The Radio Museum provides Ihe visitor 
with a “feel" lor what went before. This is 
how we come to know where we are now: 
by experiencing the enrichmeni of Ihe 
things that make up our history. In this 
museum you will "experience" one of Ihe 
largest collections of early radio appara¬ 
tus-actual equipment associated with 
Marconi, De Forest. Armstrong, Edison 
and other pioneers. Much of it still works. 

The AWA Museum in East Bloomfield 


houses more than 25,000 historical items, 
from early Morse telegraph keys, re¬ 
peaters. relays, and other equipment, to 
the earliest commercial wireless appara¬ 
tus (vintage 1910 and earlier) and radio 
receivers—which are considered to make 
up one of Ihe finest collections In Ihe Unit¬ 
ed Stales. In addition to radio and wire¬ 
less gear, the museum contains such vi¬ 
sual equipment as Ihe early RCA and 
Rnch facsimile machines, and scanning 
disk-type television receivers. 

Many of the exhibits have been donat¬ 
ed by private institutions or are on loan 
from owner-members. There are today 
more than 3.600 members in Ihe AWA 
worldwide. Among them are leading 
scholars, statesmen, scientists and indus¬ 
trial leaders, and many old-time pioneers 
in telecommunications. According to 
Bruce, "Membership includes Marconi 
ship-to-shore operators to hundreds of 
amateur radio operators who earned Iheir 
expertise in Ihe days of the spark gap and 
Ihe coherer. In addition, there are scores 
of knowing antiquarians who have saved 
from oblivion literally thousands ol arti¬ 
facts from earliest wireless days which 


have found a place in Ihe AWA Electronic 
Communication Museum. The museum's 
resources include a comprehensive li¬ 
brary ol books, periodicals, photographs 
and documents basic lo Its research and 
Ihe sharing of this knowledge with oth¬ 
ers.” 

Many of us enjoyed Ihe recent show¬ 
ing ol Ihe PBS "Empire ol The Air.” This 
Ken Bums documentary covered the lives 
of three controversial radio pioneers; Oe- 
Foresl, Armstrong, and Samoll. The story 
stayed dose to the excellent Tom Lewis 
book of the same title. A large amount of 
Ihe footage was photographed or record¬ 
ed in Ihe AWA Museum, Including the sig¬ 
nals from the Association's rotary spark 
transmitter. 

The AWA Museum is open from May 
through October. I heartily recommend 
that you put this museum on your “must 
see" list when you have the time. I also 
recommend that you bring al least one 
young person along with you. 

For more details about Ihe Antique 
Wireless Association or Ihe Radio Muse¬ 
um. write lo Bruce Kelley W2ICE. Main 
Street, Holcomb, New York 14469. Q 
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repeater—must be used. Unfortu¬ 
nately, this is stiii rare—due mostiy to 

Hierarchical Addressing A 
scheme which ailows stations that 
forward packet messages to easiiy 
decode the finai destination of the 
message. A hierarchicai address 
runs from specific (caiisign) to gener¬ 
al (continental region). We don’t yet 
include planet in a hierarchical ad- 

Internet An enormous Ethernet 
network with tens of thousands of 
government, educational, and com¬ 
mercial computers connected. The 
resources of the Internet are used by 
amateurs running TCP/IP to create 
“wormholes” that route transmissions 
originating on radio through the land¬ 
line Internet's high capacity network. 
This makes it possible to connect al¬ 
most instantly from the US to Aus¬ 
tralia, for example, and end up on the 
local Aussie AX.25 network. 

KAnode A proprietary networking 
scheme found in Kantronios TNCs, it 
is similar to NetROM networking. 

LAN Local Area Networks are 
groups of nodes—usually user termi¬ 
nals, like packet stations—that are 
connected in such a way as to direct¬ 
ly share the network channel. In the 
case of packet, LAN nodes are those 
stations which directly participate In 
the CSMA/CD sharing of a frequen¬ 
cy. This is distinct from WANs (Wide 
Area Networks) which are used to 
connect LANs together. The distinc¬ 
tion is not necessarily tied to geogra¬ 
phy—a LAN could just as easily cov¬ 
er more area than a WAN—but to ar¬ 
chitecture. The interaction of LANs 
on a WAN is similar to the interaction 
of nodes on a LAN. See: Backbone. 

MAXFRAME An important TNC 
parameter that determines the num¬ 
ber of outstanding (unacknowledged) 
frames that will be allowed. This 
number should be lowered on busy 
or noisy channels; high values of 
MAXFRAME in these cases will 
cause a reduction in throughput. 

Modem From MODulate-DEMod- 
ulate, a modem is a piece of hard¬ 
ware that converts digital information 
into analog signals in the audio fre¬ 
quency range to permit their trans¬ 
mission over voice channels. In a 
TNC, the modem is the subsystem 
which is connected to the radio. Most 
TNCs are delivered with 1200 baud 
modems but permit the connection of 
other, faster modems to the digital 
section that handles the AX.25 proto- 

Muitimode A box which can op¬ 
erate not only as a TNC, but also as 
a terminal unit (TU) for RTTY, AM- 
TOR, FAX, etc. The exact capabilities 
of multimode units vary from manu¬ 
facturer to manufacturer. Multimode 
units are—of course—considerably 
more expensive than simple TNCs, 
but are worth considering if the extra 
functionality is interesting to you. 

NetROM An automatic network¬ 
ing scheme that is stored on an 
EPROM (Electrically Programmable 


Read-Only Memory)—also known as 
a ROM, hence the name. NetROM 
nodes constantly exchange informa¬ 
tion about other NetROM nodes that 
can be heard and virorked from their 
location. Users connecting to 
NetROM nodes can get a list of 
reachable nodes and connect to 
them, avoiding the time-outs and oth¬ 
er limitations of digipeaters. 

Packet The general name given 
to amateur computer networking via 
radio, it is derived from the use of da¬ 
ta “packets” to provide data integrity. 
See: AX.25; Frame. 

PACLEN An important TNC pa¬ 
rameter which determines the 
length—in characters—of an I 
Frame. Larger values will increase 
throughput on quiet channels by re¬ 
ducing overhead, but will drastically 
reduce efficiency on channels that re¬ 
quire retries. The default size is usu¬ 
ally 128. 

FACTOR An experimental mode 
for HF digital communications, devel¬ 
oped In Germany. It takes the best 
parts of packet and AMTOR and 
combines them into an excellent sys¬ 
tem for the conditions found on the 
HF bands. Its legality for use by US 
hams Is questionable, given the am¬ 
biguity of the rules concerning digital 
modes. There is hope, however, that 
this will change. 

PBBS A Packet Bulletin Board 
System is a computer program which 
allows amateurs to exchange mes¬ 
sages and provides automatic store 
and forward facilities for bulletins and 
messages addressed to distant 
hams. It Is similar to a land-line 
BBS—like FIDO and other systems 
that forward messages. 

Protocol A set of rules that speci¬ 
fy the structure of transmitted data 
and handshaking (signaling used to 
communicate over a data channel). A 
protocol is something like the rules 
used on voice repeaters to prevent 
confusion and interference, though 
much more formal since computer 
programs don't think. See AX.25; 
TCP/IP. 

Retry A request for re-transmis- 
sion of a damaged frame, or the re¬ 
transmission of the frame. See: Error 
Detection and Correction. 

Rose Yet another networking 
scheme prevaient in the eastern half 
of the US. It has some technical merit 
and wide support. 

RTTY Radio Teletype is the origi¬ 
nal form of digital communication via 
radio. In its original form it uses a 
simple 5-bit code called Baudot 
(Baw'-doe) which allows for transmis¬ 
sion of only upper case letters and 
the figures 0-9. See: Baud. 

Serial Port A communications 
port found on a computer or terminal. 
Serial ports and other serial devices 
send and receive their data as a 
string of bits, one after the other. This 
is opposed to a parallel port, which 
transmits two or more bits in parallel. 
Serial ports are the most common 
connections to TNCs and other com¬ 
munications devices. 


SLOTTIME An important TNC pa¬ 
rameter that works in conjunction 
with the PERSIST parameter to more 
thoroughly randomize attempts to ac¬ 
quire the channel. On busy channels, 
it is important that transmissions oc¬ 
cur at highly random intervals after 
the channel is quiet, to avoid colli¬ 
sions. SLOTTIME and PERSIST 
work like this: 

SLOTTIME specifies the amount 
of time the TNC will wait before gen¬ 
erating a random number between 0 
and 255, which will be used by PER¬ 
SIST. 

PERSIST sets the threshold (0- 
255) which will be checked against 
the random number each time SLOT¬ 
TIME specifies one should be gener¬ 
ated. 

The exact settings of these values 
is a matter of LAN management and 
should be determined by a technical 
committee of the local packet organi¬ 
zation. 

SSID A Secondary Station Identi¬ 
fier is a number following the call- 
sign that allows a station to have 
multiple connections active without 
collision of the packet address. 
SSIDs up to and Including 15 are 
valid. An SSID of 15 Is usually at¬ 
tached to a user's call when they are 
being heard through a network node 
like a NetROM node. 

TCP/IP Transport Control Proto¬ 
col/Internet Protocol Is the protocol 
used on the Internet. It Is the closest 


thing to the universal solvent of the 
networking world, and is being adopt¬ 
ed by amateurs as an alternative to 
AX.25. While it has some distinct 
technical advantages, it is much 
more difficult to get running than a 
TNC-based AX.25 station. A suite of 
software, including Phil Karns’ 
(KA9Q) implementation of the utilities 
needed to run TCP/IP, can be found 
on many BBSs. The best way to get 
started in TCP/IP is to find someone 
already running it. 

Terminal Emulation Using a 
computer program to emulate a 
dumb terminal. Digital’s VT series is 
the most common choice. 

TheNet Another automatic net¬ 
working scheme, similar to NetROM. 
See: NetROM. 

TNC A Terminal Node Controller 
is a box containing a modem and the 
“brains” to run AX.25 protocol. Be¬ 
cause of the intelligence built in, it 
needs only to have a terminal and ra¬ 
dio connected to work. Some soft¬ 
ware implementations of TNC intelli¬ 
gence are available for use with inex¬ 
pensive modems. 

TNC Parameters Settings used 
by the TNC to determine how it will 
behave. Because of varying channel 
conditions, there is no single “ideal” 
set of values. Other things like call- 
sign and text messages are also 
in the set of parameters. See: 
MAXFRAME; PACLEN; SLOTTIM^ 

WAN See: LAN. U 
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Low Power Operation 


Michael Bryce WB8VGE 
2225 Mayflower NW 
Massillor) OH 44646 

The Argonaut II 

What separates one company from 
another is how that company changes 
or improves a product, based on input 
Irom its customers. Ten-Tec is a good 
example. Ten-Tec began as a company 
producing QRP equipment and their 
Argonaut line has become the world 
standard in low power amateur radio 
transceivers. When Ten-Tec introduced 
the Argonaut II at the '91 Dayton 
Hamvention, there were some rough 
edges. The unit I initially reviewed re¬ 
vealed some of these rough edges and 
other people noticed the same things. 

Most companies would have just 
weathered the storm and let the rain 
roll oil their backs. Not Ten-Tec! At the 
'92 Dayton Hamvention I cornered Tom 
Salvetti KC3NF, vice president ol Ten- 
Tec marketing. Tom mentioned that 
Ten-Tec made several changes in sub¬ 
sequent production runs, most in the 
summer and fall ol 1991. The first 
dozen or so prototypes were the ones 
that got out as review units. A prototype 
was the one I received for the original 
review. Tom offered a second Argo II 
for me to review. Tom assured me the 
next run of Argo lls would be from a dlf- 


The New Argo II 

“Give me a call alter the Hamven¬ 
tion and I'll get a new Argo II for you for 
Reid Day." Now. I might be a little slow 
on the uptake, but reviewing a radio 
during Reid Day is asking lor trouble. 
Reid Day has to be the all-time worst 
place to test a new radio. You get all 
kinds ol critters flying about on Field 
Day, Irom no antennas to weak batter¬ 
ies. Don't forget all the other stations 
all trying to be on the same band at the 
same time. 

Well, several days before Reid Day, 
the Argonaut II arrived. The first thing 
that got my attention when I opened 
the box was a lull-blown manual with 
schematics for the Argonaut II. All my 
first unit had were some instructions lor 
memory programming and some con¬ 
densed operating instructions. 

This time around, the Argonaut II 
seems to have a better lit and finish 
than the first unit I tested. The silk¬ 
screening seemed much clearer on the 
front panel. Gone are the Torx screws 
holding the covers on. In their place, 
Phillips screw heads. Now you can 
open the case without a trip to Sears 
lor tools. On the back there is a jack lor 
an external speaker (1/4* jack) and an 
8-pin DIN jack lor I/O ports. These 





The Ten-Tec Argonaut II. 


ports include receive audio, T/R line 
and transmit audio, as well as T/R line 
to key an external amplifier. Ten-Tec did 
not include the band-line outputs on the 
rear ol the Argonaut II to automatical¬ 
ly select the proper band on the am¬ 
plifier. Remember, you purchased a 
QRP transceiver in the first place. Yes, 
QRPers do use amplifiers, just ask 
Randy KD8JN but hooking up an Arg¬ 
onaut II to your SB220 is, well, differ¬ 
ent! If you want to run lOO-i- watts and 
then use an amplifier, get the Delta. 
You can turn the Delta's RF power 
down, too. 

Many ol the improvements to the 
Argonaut II were done to the firmware 
controlling the CPU. There are two 


changes I really like. First, In the older 
version ol the firmware, when the Argo 
II went into transmit the frequency was 
locked. You couldn't move the frequen¬ 
cy around the band with the main tun¬ 
ing knob. Now this problem has been 
fixed. I guess it's not the best thing to 
do on the bands, but band swishers 
are a part ol life. If nothing else, ifs 
great to swish around to find the res¬ 
onate point of your antenna. 

Second, the first Argo II did not like 
operating on battery power. When the 
battery voltage dropped down to 12 
volts, things went kinda weird. By flash¬ 
ing the display on and off, the new 
firmware lets the user know the battery 
voltage is too low to operate. There 


TUNERS 
NORADIALS 
NO RESISTORS 
NO COMPROMISE 
EXCELLENT REVIEWS JUST 
DON'T HAPPEN BY CHANCE 
CALL US FOR A FREE CATALOG. 


iHigh Performance Software bv \VA7RA11 


DESIGN YAGIS 
THE EASY WAY 


QUICKYAGIII.$32.00* 


(2% x 3% x 
11 ” microstrip 

- utransmitter pro¬ 
vides 10 dBm centered at 10.525 GHz. 
Integrated microstrip patch antenna elimi¬ 
nates the need for an external antenna. 
Advanced matching techniques secured 
good temperature stability with lowfrequency 
pulling. Great for long-range testing of radar 
detectors, calibration of radar receiving 
equipment, and point-to-point communica¬ 
tion links. 


Plus $2.00 Shipping and Handling 

BHiaisi 


j-j;-p-i Amateur Radio 

I apeak Language Guide 

1 _ • Written especially for ihe ham radio operati 

' 10 • Hundieds ol phrases • Vol. 1 -ind FrencI 

1 Spanish, German, Japanese, Polish • Vol, 2- 

I The ijhi Swedisli. Italian.^ Portuguese, Cmaliaj 

1 World Czech. Korean. H walian ONLY SI 0 


TOUCH TONE DECODER: 

Decodes DTMF 


T-2000 


tones from audio 
source, (tape, 
phone, radio). 
Displays 
numbers on LCD 
display, 200 
Digit memory. 
$169 ppd. USA 
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Visa • MasterCard • Check • Money Order • COD 

_ Money-Back Guarantee _| 

CIRCLE 293 ON READER SERVICE CARD 


SURVEILLANCE/- 
COUNTERSURVEILLANCE 
catalog $5. 

EMCOM 

10HOWARDST,BLIFF.4LO,NY 14206 
(716)852-3711 










phone and the CW ste 
ning 100 watts output. 
Anyone working the 


Going from 75 SSB to 40 CW and not 
pushing the buttons caused me no end 
of grief. I'd key the rig, then get a 
sidetone but no RF. Alter looking for 


ten to the BBC on 5875 kHz. the AM 
audio response rolls off at 1600 Hz (as 
reported by OS7) is easily fixed. Adjust 
the NOTCH control so it is 100 percent 
out of the circuit (fully counterclock¬ 
wise). The Argo II is not a Drake R8. 


Field Day Testing 

The real acid test came during Field 
Day. I set the Argo II up beside our 
phone station. Don Wade WD8DEA 
was using our ICOM 735. His antenna 
was a G5RV. I used a center-feed 
Zepp and led the antenna with a run of 


I took my old Argonaut 509 with 
me and swapped out the pair. I never 
made it to the front of the radio as 
the CW station nailed the 509 right 
then. I quickly unplugged the 509 and 
replaced it with the Argo II. I thought 
the 509, having a tuned front end. 
versus the Argo M’s broadbanded 
front end, might be better. I guess 


bandwidth control here for 500 Hz 
wide, here for 1200 Hz. etc. As slick as 
the variable bandwidth control is. Ten- 
Tec would really have a radio if I could 
have the best of the digital stuff and the 
crystal fillers from my Argosy II. Yes. 
the cost of all the filters would be ex¬ 
pensive and yes. you would lose the 
advantage of the variable bandwidth 
control, but it's a thought. 

I found It hard to keep a station cen¬ 
tered in the passband of the receiver 
when I lightened up the filter band¬ 
width. I fixed this problem by myself by 
selling the filler control at the 11 o'clock 
position and then adjusting the PBT 
tuning control to center the station I 
wanted. Leaving both controls alone. I 
used the main tuning knob to tune the 
station in to my filler/PBT settings. This 
seemed to work the best under FD 
QRM. 

Using the spot function to gel a sta¬ 
tion properly tuned in was difficult dur¬ 
ing the FD QRM. It worked, but I had to 
run up the sidetone level so high to 
overcome the QRM, then reduce the 


RATS!! It would (should) be a simple 
change to the firmware to have the ra¬ 
dio switch modes as you change fre¬ 
quency. Going from 7.040 CW to 7.200 
SSB would then be automatic. Moving 
from 40 meter lower sideband to 20 
meter upper sideband would also be 
automatic. As it is. the Argo II won't do 
this simple task. 

The Argo II has many pluses, too. 
With the LCD backlighting, the display 
did not tire out my eyes, even at 3 a m. 
Shutting off the backlighting saves only 
about 50 mA so I just kept it on all the 


I have to hand it to Ten-Tec for get¬ 
ting many of the problems worked out 
of the Argonaut II. You don't see this 
too many times nowadays. So. next 
time you work a station and he tells 
you, “Rig here is Argo ll.“ he has a 
worldclass QRP transceiver on his 
desk. He has an Argonaut II. Q 
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IS MONTH'S GOODIE FROM THE CANDY STORE 


HANDIE-BASE 


U Economical, Attractive Walnul Base, Send 
check/money order for $14,95 plus $3,50 
shipping to: Handie-Base andMore Inc., P.O. 
2504 Dept. C-1, Broken Arrow, OK 74013-2504 



Micro Video Camera 


Small size 1” x 2" x 3" 

Light Weight < 4oz. Lovf 
Power 7 - 15 volts. @ 

85ma. Low Light @ 2 
Lux. Camera comes com- 
piet in metai case with 
RCA piug for video out 
and two pigtaied power i 
wires. Camera is presently in use in VJC 
airpianes, heiicopters, cars, tanks and 
robots. Camera output is standard 
NTSC at Iv p-p, 240 line resolution with 
eiectronic iris. Puli stock on hand. 

Satisfaction Guaranteed! 
Factory New, only $ 229.95 + $6 
S/H For product information and 
ordering. Cafl 1 (800)473-0538 

MICRO VIDEO PRODUCTS 

1334 So. Shawnee Dr. Santa Ana, 
CaMfornia. zip 92704 FAX (714) 545-8041 






GET THE PICTURE 
ATV / SSTV 

NTSC - PAL Interfaces for PC's 


Ventek Corporation 
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Number 22 on your Feedback card 

Special events 

Ham Doings Around the World 


Listings are tree of charge as space permits. Please send us your Special Event 
two months In advance of the issue you want it to appear in. For example, it you 
want It to appear In the January issue, we should receive it by October 31. Pro¬ 
vide a clear, condse summary of the essential details about your Special Event. 
Catt our BBS at (603) 924-9343, and check Special Events File Area #11, 
EVENTS.TXT for listings that were loo late to gel into publication. 


ANNOUNCEMENT 

McGREGOR, TX Amateur Radio 
License Exams are offered the 
2nd Sat. of each monlh at 
The Community Center, 2nd and 
Madison, at 9 AM. for all levels. 
Fee S5.40. Walk-ins welcome. 
Contact Alma AB5BA, (817) 859- 
5374. or Ed AB5CG. (817) 840- 
3807 

NOV 1 

LEBANON, IN The Boone & Clin¬ 
ton County ARCS will sponsor a 
Ham Fesi al Boone County 4-H 
Fairgrounds Warm & Dry Commu¬ 
nity Bldg, from 8 AM-4 PM. Set-up 
at 7 AM. This location is 17 miles 
north of Indy, jusi off 1-65 al exit 
138, Free parking. Free Tailgating, 
VE Exams nearby. Flea Market. 
Dealers. Admission S3. Table and 
space S2. Talk-in on 147.105 and 
443.150. For info call Don Jack- 
man N9ILX, (317) 482-5211 or Don 
Lecklitner N9GBO, (317) 654- 
6580, or write to Boone County 
ARC, P.O, Box 186, Lebanon IN 
46052. 


NOV 7 

ENID, OK The Enid ARC will host a 
Ham Swap Meet at Garfield County 
Fairgrounds' Hoover Bldg.. Oxford 
St. and N. 4th. Admission $1 at the 
door. Free tables. VE Exams al 10 
AM, walk-in only. There will be tech¬ 
nical programs throughout the day. 
Contact Fred Selfridge N50JX, 
(405) 242-3551 or Tom Worth 
N5LWT, (405) 233-8473. 


EUSTIS, FL The Lake ARA will hold 
their annual Hamfesl/Electronics Ex¬ 
po at the Lake County Fairgrounds 
in Eustis FL. from 9 AM-5 PM. Tick¬ 
ets S4 in advance, S5 at the door. 
Tables still available @ SI 2.50 (in¬ 
cludes 1 free admission). Large tail¬ 
gate area, spaces S5 (does not in¬ 
clude admission). VE Exams lor all 
classes will siari at 1 PM. Contact 
Cole A. Ruck KC4UIG. (407) 273- 
1624. 

MILWAUKEE. Wl The Milwaukee 
Repeater Club will sponsor the 8th 
annual 6.91 Friendly Fest. rain or 
shine, from 8 AM-1 PM at Serb Halls 


1 & 2, 51st & Oklahoma. All on the 
ground floor wilh easy access. Set¬ 
up al 7 AM. Advance tickets S3. S4 
at the door. 4' Tables S4 in advance, 
$5 at the door. To save SI per ticket 
or table, send SASE with payment to 
The Milwaukee Repealer Club, 
P.O. Box 2123, Milwaukee Wl 
53201 before Oct. 31. VE Exams on 
site. Talk-in on 146.91- (The Friendly 
Rptr.) and on 146.52. 


NOV 8 

LONG ISLAND, NY The Radio 
Central ARC will hold their HAMEX- 
PO at Suffolk Community College. 
Long Island Expwy. exit 62. 
NichoMs Rd./County Rd. 97 North 1 
mile. AM indoor Flea Market. Ham 
Dealers. Computer Show. Free 
parking. VE Exams. Admission S5 
at the door. Tables $20 in advance. 
Send to Radio Central ARC, P.O. 
Box 680, Miller Place NY 11764. 
Talk-in on 145.15-4Z or 449.525- 
2A. For info call John Mark 
KB200, (516) 689-6336, or Jo 
Ann Collelti N2IME, (516) 399- 
1877. 


NOV 14 

MONTGOMERY, AL The Montgomery 
ARC will host the 15th annual Mont¬ 
gomery Hamfest in Garrett Coliseum al 
the South Alabama Slate Fairgrounds, 
located on Federal Dr. from 8 AM-3 
PM. Free admission. Free parking. Flea 
Market set-up 3-8 PM Nov. 13th, and 6- 
8 AM Nov 14lh. All indoors. No reser¬ 
vations required. FCC Exams on-site 
beginning at 8 AM—bring original and a 
copy of your current license, picture ID 
and S3.00. Taik-in on 146.24/.84 W4AP. 
Ragchew on 146.32/.92 (wilh phone 
patch. -up/#down). 147,76'. 18,449 50/ 
444.50. Special Hamfest rates al Days 
Inn, 1-85 Exit #3; desk phone (205) 

269- 9611: or (across the street from the 
Hamfest, Coliseum Motel, (205) 265- 
0586 or 1-800-676-6835. For info, wnte 
to Hamfest Committee, c/o 111 Diane 
Dr., Prattville AL 36066, or phone Jig- 
gs, (205) 365-0380. or Fred, (205) 

270- 0909. 

NOV 14 

PLYMOUTH, MA The Mayflower 
ARC will host a Flea Market at the 
Plymouth Memorial Hall Bldg, in 


AMATEUR TELEVISION 


GET THE ATV BUG 


a © 



NeirlO Watt 

Transceiver 
Only $499 

Made in USA 
Value -I- Quality 
from over 25years 
in ATV...W60RG 


Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need tor local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc@ 
3 Amps, TV set and you're on the air - it’s that easy! 

TC70-10 has adjustable >10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV tor 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7,5x7.5x2.7’' aluminum box. 

Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Callbook or send copy of new license. 

Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps. 
and antennas for the 400, 900 & 1200 MHz bands. 
(818) 447-4565 m-f 8am-5;30pm pst. Visa, MC, COD 

P.C. ELECTRONICS Tom(W 60 RG) 

2522 Paxson Lane Arcadia CA 91007 Maryann (WB6YSS) 


PCB and SCHEMATIC C.A.D. 
EASY-PC ^19^ EASY-PC 

• Runs on 

PC/XT/AT/286/386 with 
Here, CGA, EGA, VGA. 

• Design Single sided, 
Double sided and 
Multilayer boards. 

• Provides Surface Mount 
support. 

• Standard output includes 
Dot Matrix / Laser / Inkjet 
Printers, Pen Plotters, 
Photo-plotter and N.C. 
Drill. 

• Award Winning EASY-PC 
is now in use in over 
13,000 Installations in 70 
Countries World-wide. 

• Much easier than 
Lightbox and tapes. 

• SUPERBLY EASY TO 
LEARN AND USE. 

• Not Copy Protected. 
Options:- 1000 piece symbol library $75.00, 

Surface Mount library $112, Gerber Import facility $195.00 



For full info’, write, fax, call or use Inquiry # ^ 

Number One Systems Ltd. 1 

REF: 73s. HARDING WAY. ST.IVES, HUNTINGDON, 
CAMBS., ENGLAND, PE17 4WR. 


Telephone: 

USA: 011-44-480-61778. 
Intnl:- -F 44-480-61778 
UK :- 0480 61778 


Fax: 

USA:011-44-480-494042 
Intnl:- -F 44-480-494042 
UK :- 0480 494042 


AMEX, VISA, 
MasterCard 
Welcome 
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Plymouth Center (RT3A) from 
9 AM-3 PM. Admission is a $2 
donation; chiidren under 12 free. 
Tabies $12 ea. in advance, $14 ea. 
at the door if avaiiable. Waik-in VE 
Exams. Taik-in on 446.625 and 
146.55 simplex. To pay for tables, 
mail checks \«ith an SASE to 
M.A.R.C., P.O. Box 766, Dept. 
FM, Plymouth MA 02361. For 
exam info call Dave KA1TXO, 
(617) 585-1351. For Flea Market in¬ 
fo, call Jon WS1K, (508) 746-0162, 
or Jim NM1F, (508) 747-2224 


F. WAYNE, IN The 20th annual 
Fort Wayne Hamfest/Computer Ex¬ 
po/1992 ARRL Indiana State Con¬ 
vention w/ill be sponsored by AC- 
ARTS, and held at the County War 
Memorial Coliseum. Doors open 
Sat. 9 AM-4 PM: Sun. 8 AM-3 PM. 
VE Exams both days. Coliseum 
parking $2 per car. Flea Market. 
Admission $5. Commercial tables 
$30. Flea Market tables $15, (elec¬ 
tricity $25 extra). Reserve tables by 
Nov. 6th. Talk-in on 146.88- and 
443.80+. Send SASE to AC-ARTS, 
P.O. Box 10342, Fort Wayne IN 
46851. For general info call Don 
Gagnon, (219) 484-3317. For table 
info call John Rufner, (219) 483- 
6305. 


BENSON, NC The Johnston ARS, 
Inc. will hold its annual “JARS- 
FEST" at the American Legion 
Complex from 8 AM-4 PM. Tickets 
$4 in advance, $5 at the door. Ta¬ 
bles $6. Tailgating $3. Set-up at 
6:30 AM. Contact Bill Lambert 
AK4H, Rt 3 Box 315, Benson NC 
27504. Tel. (919) 894-3352 be¬ 
tween 7PM-10PM. 

BRANFORD, CT The Southcen¬ 
tral Conn. ARA will hold its 13th 
annual Flea Market at the Branford 
Intermediate School, at 185 Dam¬ 
ascus Rd. Sellers 7 AM. Buyers 
9 AM. Advance Tables $15. $20 at 
the door. Admission $4. VE Exams. 
Reservation deadline (in writing, no 
phone) Nov. 1. SASE to SCARA, 
P.O. Box 705, Branford CT, 06405- 
9998. For info call Brad, (203) 265- 
9983. Talk-in on 146.01/.61. 

MATTAPOISETT, MA An Amateur 
Radio Flea Market will be held at 
Knights of Columbus Hall. Admis¬ 
sion $1. Table and space w/one ad¬ 
mission $10. Set-up at 7:30-9 AM. 
Talk-in on 146.52 MHz. Please call 
or write if you have an interest in 
taking exams. Contact Kenneth 
Rapoza K1NSX, 19 Golf St., 
Fairhaven MA 02719. Tel. (508) 
993-3993. 


PARK RAPIDS, MN The Smokey 
Hills ARC will hold a Ham Fest at 
the Eagles Club from 9:30 AM-3:30 
PM. Tickets $3. $4 for a fable and 
admission. Talk-in on 147.30. Con¬ 
tact Nick De Carlos, KA7VLH, Rt. 
1 Box 352A, Park Rapids MN 
56470. 

SUMTER, SC License Preparation 
Classes are being offered by the 
Sumter ARA. For info write Sumter 
ARA, P.O. Box 193, Sumter SC 
29151. or call Dan WB5SGH, (803) 
773-9106. Walk-ins okay. 

NOV 22 

ILFORD, CT VE Exams are sched¬ 
uled for 12 noon at the Fowler 
Bldg., 145 Bridgeport Ave., by the 
Coastline Amateur ARA. Walk-ins. 
All classes. Contact Gary NB1M, 
(203) 933-5125. or Dick WA1YOB, 
(203) 874-1014. 

WASHINGTON, PA The 5fh annu¬ 
al Tri-State Hamfest/Computer Fair 
will be held at the Chartlers Hous¬ 
ton High School from 8 AM-3 PM. 
This all indoor event is located 1.5 
miles from Exit 8 off interstate 79. 
Admission $3. Children under 12 
free. Talk-in on 146.52 simplex. Di¬ 
rections on 145.49/144.89. Contact 
Bob McCloskey, c/o WACOM, 


Fest 92," at DuPage County Fair¬ 
grounds, 2015 W. Manchester, from 
8 AM-1 PM. Set-up at 6 AM. Tick¬ 
ets $4 in advance. $5 at the door. 
Tables $10 in advance, $12 at the 
door. Talk-in on 146.52 direct; 
462.600, PL 173.8. Contact 
G.M.R.S. of Illinois, Inc., 2077 W. 
Roosevelt Rd., Wheaton IL 
60187. 


FARIBAULT, MN The annual 
Courage Center Handi-Ham Winter 
Hamfest will be held at the Eagles 
Club, starting with registration at 
8:30 AM. There will be a Handi- 
Ham equipment auction. Dinner at 
noon and program. Talk-in on 
146.19/.79. Contact Don Franz 
W0FIT, 1114 Frank Ave., Albert 
Lea MN 56007. 


HAZEL PARK, Ml The Hazel Park 
ARC will hold their 27fh annual 
Swap and Shop at Hazel Park High 
School, 23400 Hughes St, from 8 
AM-2 PM. Tickets $3 in advance or 
at the door. Tables $12 (reserva¬ 
tions for tables must be received 


1992 CALL DIRECTORY 

(On Microfiche) 

Call Directory .$ 

Name Index. 
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* FAX * FAX ★ FAX ★ 
(406)252-9617 
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with check, no phone reservations.) 
Free parking. Talk-in on 146.64- 
(DART). For reservations and info, 
write to HPARC, Box 368, Hazel 
Park Ml 48030 

DECS 

LARGO, MD To benefit Prince 
George's County RACES/ARES. 
Inc.. HOLIDAYFEST 92 will be held 
from 8 AM-4 PM at Prince George's 
Community College Campus (exit 
17A or 15A Capital Beltway). Dona¬ 
tion S4. Tables S20. Symposium 
presentations, free VE Exams by 
Laurel VECs: please bring your 
original license/CSC or photocopy. 
Special CW speed challenge con¬ 
test. Contact HOtIDAYFEST 92. 
PO. Box 1037, College Park MD 
20740. Tel. (301) 572-2362. 

SPECIAL EVENTS 
ANNOUNCEMENT 

GERATOL NET Greetings Extra 
Radio Amateurs Tired of Operating 
Lately. The Geratol Net (for ama¬ 
teurs of all ages, from all states and 
the Canadian provinces) helps to 
assist U.S. Extra class amateurs 
and other operators (whose privi¬ 
leges allow them to use the Extra 
class portion of the 75 meter Ameri¬ 
can phone band) to obtain the AR- 
RL. 2-letter Extra Class SSB, WAS 
award. The number on the ARRL 


Certificate is known as the Geratol 
number. This nel also aids those 
operators on the completion of the 
Canadian 2/80 Award offered by 
the Metro ARC. The Geratol net is 
not a DX net. For the purpose of 
this net, Canada is not considered 
DX. The Geratol net meets every 
night at 0100Z on or about 3.767 
MHz. depending on QRM, and con¬ 
tinues to operate until all hours, de¬ 
pending on band conditions and 
check-ins. For more info on the net. 
awards and endorsements, send a 
#10 SAE with 2 units of postage to 
W0YTZ, 300 Valley View Dr., Ord 
NE 68862 USA. 

NOV1 

DELAWARE The members of the 
Warminster ARC will conduct their 
4th annual DXPedition to the rare 
state of Delaware and will operate 
Station WA4DFU/3. Frequencies: 
7.275, 14.275, 21.375 and 28.375 
MHz. CW contacts will be made on 
request, QSL with SASE to 
Warminster A.R.C., Box 113, 
Warminster PA 18974. 

NOV 5 

CLINTON, NC The Sampson 
County ARS will operate Station 
AB4TT from 1700-24002 for the 
Sampson County Expo and Pork 
Festival. Operation will be In the 
lower portion of the General bands. 


For a certificate, send QSL and 
SASE to SCARS, PO. Box 64, 
Clinton NC 28328. 

NOV 7 

SANTA ROSA ISLAND, FL The 
Serious Hams ARC will operate 
Station N4MAD from Ft. Pickens 
State Park (IOTA 142) from 1200Z- 
OOOOZ on 80. 40. 20, 15. and 10 
meters in the code and voice por¬ 
tions of the bands. Contacts made 
to Station N4MAD will receive a 
special QSL card. Sorry, no certifi¬ 
cates this time. 

NOV 7-8 

HONOLULU, HI Hawaii Army 
MARS members will operate 
WH6R to commemorate the 50th 
anniversary of the rescue of Capt. 
Eddie Rickenbacker. Activities are 
planned for all bands, all modes. In¬ 
cluding the Novice subbands. Look 
for us al the lower portion of each 
subband, Nov. 7 1900Z-1900Z Nov. 
8. For QSL please send your card 
and SASE to Joe Mao, 3251 
Pakahu St, Honolulu HI 96822. 

NOV 14 

FT. PIERCE. FL The FI. Pierce 
ARC will operate KN4RY from 
14002-21002 to commemorate the 
7lh anniversary of the UDT-SEAL 
Museum. Operation will be on the 
General portion of 40, 20. 15, and 


the Novice portion of the 10 meter 
band. For a certificate, please send 
a QSL and a large #10 SASE to 
Fort Pierce ARC, PO. Box 4. Ft 
Pierce FL 34954. 

NOV 28-29 

PLYMOUTH, MA The Whitman 
ARC will commemorate Thanksgiv¬ 
ing by operating Station WA1NPO 
from 14002-21002 each day. Fre¬ 
quencies; 3.970, 7.270, 14.270, 
18.140. 21.370. 24.970 and 28.370. 
WA1NPQ will operate from historic 
Plimoth Plantation, overlooking 
Cape Cod Bay. A special QSL card 
will be sent to those Hams and 
SWLs sending an SASE. A special 
8 1/2 X 11 certificate with the 
Mayflower II in the background, is 
also available for this event. Send 
replies to Whitman A.R.C, PO. 
Box 48, Whitman MA 02382. 

DEC 5-6 

GUANTANAMO BAY, CUBA The 
Guantanamo Bay ARC will operate 
Station KG4CA from the U.S. Naval 
Base at Guantanamo Bay. Cuba, 
Irom Dec. 5 00012-17002 Dec. 6. 
to celebrate the 40th anniversary of 
Cuban-American Fraternity Day. 
Operation will be SSB and CW on 
20. 15. and 10 meters. For QSL 
send QSL and SASE to Guan¬ 
tanamo Bay ARC, PSC 1005 Box 
73, FPO AE 09593-0146 USA. 



, Pay TV and Satetlit 

. ___ 1989, 1991 Editions are 

It. SI4.95 each. MDS Handbook S9.9S. 


ncluding Video. S109.95. New Catalog SI 


CIRCLE 36 ON READER SERVICE CARD 


QUICK, EASY, & COMPACT 

Flash cards 'NOVICE thru EXTRA* theory Key vyords 
underlined. Over 2000 sets In usel For beginner. OMs, 
XYLs & kids. 



i-s sioo VIS STUDY CARDS 
iro -S4.00 P.O.BOX 16646 

DISCOUNTS_HATTIESBURG, MS 39404 , 
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CIRCLE 107 ON READER SERVICE CARD 


GIVE YOUR 

HR-2510 HR-2600 

the same features as the 

I G R I G S” 


* 30 Memory Channels 

* Automatic Repeater Offset 

' Programmable Transmit Timeout 

* Programmable Seek/Scan (5 Kbz.etc) 

* Programmable Mike/Channel Buttons 
■ Programmable Transmit Freq. Limits 

* Extended Frequency Range iio,a lam,..™ 

Priority Channel . 

Split Frequency I—<»• 

* Many More Features _ — '— :—I 


All these features by replacing 
your radio's existing "CPU" chip! 

(Priority Channel requires optional hardwares 

$59.95 (Optional Chip Socket S7.S0) 


CHIPSWITCK) 

4773 Sonoma Hwy. Suite 132 
Santa Rosa, CA 95409-4269 

Write or call t7D7) S39-DS12 for free Informatior 


CIRCLE 265 ON READER SERVICE CARD 
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Never Say Die 

Continued from page 4 
self I’d write a book on how the mind 
works and how to fix it, complete with 
anecdotes on the people I helped. 

At the foundation, we learned by 
working on each other. While the pro¬ 
cess is lightning fast In comparison to 
psychiatry or psychoanalysis, it's still 
slow enough so those working with it 
don’t see startling changes on a day- 
to-day basis. Week to week, yes. In the 
work done for me I found myself being 
held down by two doctors and my par¬ 
ents when I was four years old. My ear 
was infected and they'd decided to op¬ 
erate on it. I was frightened as they put 
the ether mask over my nose and 

Then there was the time I got 
across my 2,000 volt power supply and 
was thrown six feet across my 
hamshack, Whammo! 

After a few weeks of erasing these 
painful memories, plus those of a lot of 
very painful beatings by my father, I 
found my awareness had improved 
enormously, as had my ability to think. 

At this time I was faced with anoth¬ 
er career choice. Should I go back to 
radio work? Should I go back to being 
a television director? Or should I be a 
therapist? I tried the therapist business 
for a while, working on something over 
a hundred patients and having some 
amazing successes. But I found that 
most people preferred to live with their 
problems. This was frustrating. This 
was very frustrating. I'd meet people 
who stuttered, or who had other easily 
curable physical or emotional prob¬ 
lems, but didn’t want to do anything 
about them. I decided it would be 
better to pursue a technology-oriented 

If we can ever get over the concept 
that psychiatrists, psychologists and 
psychoanalysts can cure mental prob¬ 
lems, we may be ready to get to work 
actually repairing minds. It’s easy to 
io. It's fast. And you don’t have any re¬ 
lapses. I’d like to see the basic concept 
incorporated into a computer program 
which would help doctors to diagnose 
not just a patient's physical illness, but 
also isolate the root emotional (sub¬ 
conscious) tie-in so that can be erased. 
That'll resolve many physical illnesses 
a lot faster than pills. The whole sys¬ 
tem is routine enough so it could be 
made into a computer program. 

We do need a lot more research so 
we'll know what kind of successes we 
can have with things like dual person¬ 
alities, multiple sclerosis, cancers, al¬ 
coholism, and so on. Another aspect 
that needs more research is the past- 
life phenomenon. Many psychiatrists 
run into this and dismiss it. Some have 
had considerable success in treating 
past life traumas just as if they were re¬ 
al. I started to do some research in this 
field, but didn’t follow through. I did find 
that every person, under hypnosis, can 
be regressed to times of great trauma 
in what they say are previous lives—or, 
more often, past deaths. Being prag¬ 
matic, I found the whole thing interest¬ 
ing, but I wasn’t sure whether these 


were real, or just imaginary. I found 
that when I erased them, just 
as I would a present-life trauma, the 
patient would change significantly and 
seem no longer influenced by the 
events. People with a great fear of 
water, when regressed to find the 
cause, would pop instantly to a drown¬ 
ing death. I’d erase the trauma re¬ 
sponse and they'd no longer be afraid 
of the water. Oddly enough 1 was un¬ 
able to find any water-related traumas 
during their present life, even during 
the prenatal period. Well, real or fanta¬ 
sy, what I was doing did the job, and 
that was what counted. 

Many people dismiss past lives, 
psychics and so on as fantasy. I re¬ 
main a skeptic, but one with an open 
mind. I’ve had too many instances of 
psychic phenomenon during my life to 
refuse to even consider that we may 
have a lot to learn about all this yet. 

During one of the more traumatic 
moments of my life, when I was terribly 
distraught, the telephone rang. It was 
my mother, 120 miles away. She said, 
"What’s wrong? I know something’s 
terribly wrong." Coincidence? Hardly. 
This was the only time in my life she 
ever called like that, and she had no 
way of knowing I had any problems. So 
I'm open to know more about life, 
death, and other pseudo-scientific mat¬ 
ters. I'm not a passionate believer, just 
a skeptic who wants to know more. I 
believe we still have a lot to learn. 
There are just too many unexplainable 
anomalies—too many loose ends that 
need tying. 

Magnetic Fields 

WARNING: The Electricity Around 
You May Be Hazardous to Your 
Health—by Ellen Sugarman—Simon & 
Schuster-$11.00. 

This fascinating book tells the story 
ot the criminal cover-up by power com¬ 
panies, dishonest scientists and even 
the White House of the death and seri¬ 
ous health problems caused by 60 Hz 
power line magnetic fields. Remember, 
one of the leading researchers in the 
field is Dr. Ross Adey K6UI, who has 
proven in his own research the incredi¬ 
ble power to affect cell growth of even 
very small magnetic fields. Power 
lines, pole transformers and other 
sources of magnetic fields are causing 
leukemia, brain cancer, and a whole 
range of other immunity-weakened 
health problems. 

You can get the straight skinny on 
the extent of the cover-up via this new 
book. The chap who originally blew the 
whistle on this health hazard was Paul 
Brodeur, the same fellow who eventu¬ 
ally was able to convince people about 
the dangers of asbestos. The govern¬ 
ment and business approach is the 
same with magnetic fields as it was 
with asbestos and cigarettes: Deny it, 
then produce paid scientists to deny 
it . . . and eventually to be forced by 
the public to face the situation. The 
power companies are still in denial and 
the public is paying the price through 
high childhood leukemia deaths, brain 
tumors, miscarriages, and so on. 

The most critical source of these 


fields in the home are electric blankets, 
water beds, nearby pole transformers 
and poor house wiring. But not far be¬ 
hind comes ham radio amplifiers, 
which may help explain why hams are 
dying of cancer at far above the aver¬ 
age. Have you measured how many 
cell-disruptive milligauss you have go¬ 
ing through you when you operate? 

Look for the book in your local book 
store or call Uncle Wayne’s for a copy. 

The Dream Station 

My wife has been bugging me. She 
says now that I’m 70, I should be able 
to have the ham station of my dreams. 
Yes, 1 know, our wives usually bug us 
about how much we're spending on 
our ham gear, not how little, so per¬ 
haps I’m fortunate to have mine push¬ 
ing the other way. But it’s an uphill 
push. I’m not known as Wayne The 
Frugal for nothing. That NSD in my call 
stands for Never Spend a Dollar. Yes, 
I’m cheap. When haircuts got up to a 
dollar I bought a pair of scissors and 
have cut my own ever since. Lordy, 
they must be up to near $2 by now! 
Look at the money I’ve saved. 

So I need some help. Yes, I’d like to 
have a great ham station, but I want to 
get the best bang for the buck I can, 
not just go out and throw money at the 
top of the line stuff, just because it’s 
expensive. Sure, I wear Rolexes, but 
they only cost $25 in Taiwan, Oh, I had 
a real Rolex once—used it lor years, 
then it got swiped when I sent it in to 
the Rolex people to be cleaned. A 
friend of mine, Jean Shepherd K20RS, 
got it for me at the discount store at 
Shannon Airport back in 1957. It was 
one of those Submariners, good to 300 
feet. Since I’m only good to around 200 
feet I felt the margin lor error was just 
fine. It had a movable bezel, which was 
handy when I had my own plane. 

When the insurance money came I 
blew it all on one of those new digital 
watches. Yep. I managed to gel in 
there and grab one before the price 
dropped—before Casio got into the 
business. I got in there early on calcu¬ 
lators too, buying a bunch from MITS 
for $129 a whack just weeks before the 
price dropped to $12. Who wants any 
of those cheapo calculators, right? 

This time I’d prefer to get in on the 
other side of the price curve. Look, if 
you were going to put together a 
dream ham station, but were faced 
with a seven-generation genetic need 
to be frugal, what would you pick? 
What HF rig? What amplifier? What 
tower? What beam? Keep in mind that 
I need to have a whammo signal. As it 
says in “December Song," I haven't got 
time to play the waiting game. I’ve got 
so much lined up to do and so few 
hours of life left in which to do it that I'd 
rather put a few bucks into a humon- 
gous signal that gets answered on the 
first call in a pile-up instead of being 
down there in the second or third layer 
and having to frustrate it out, hoping 
the band won’t change before I'm final¬ 
ly heard. I've paid my dues in that de¬ 
partment. The fact is it doesn’t have to 
cost all that much extra to have a first 
layer signal and the investment is well 


worth it. I want to be able to get on the 
air, make a contact and talk without 
fighting the QRM endlessly—without 
having to keep my contacts down to a 
signal report, name and QTH. I’ve 
worked my 350 countries—did it long 
ago, so I don’t have to prove anything. 

I want to be able to talk with my friends 
in Hong Kong, Sabah, New Zealand, 
Jordan and so on, not have to fight to 
get heard. 

So what do you recommend? How 
do you like the rig you're using? What's 
wrong with it? What's right? I'll bet I’ll 
need a full-sized single-band 20m 
beam—what do you think? Should I 
get a tilt-over tower so I can fix it when 
something goes wrong? A crank-up? 
I’m not sure I want to climb 100-foot 
towers for many more years. I’ve paid 
my dues there too. 

Should I look around for a used 
ICOM 730 or something like that, or go 
bananas for a multi-kilobuck rig? I’m 
not into impressing anyone with the 
magnificence of my station, I just want 
one that does the job and will make it 
so 1 can talk about more interesting 
things—providing I can find a ham 
somewhere with an actual interest in 
talking. Perhaps I’m asking too much. I 
had a 730 but one of my editors left it 
behind when he was on St. Lucia help¬ 
ing out after a hurricane. I hated losing 
that rig. 

I had a Kenwood 830 that I really 
liked. Alas, a 73 editor swiped it. I even 
had a panoramic adaptor for it so I 
could find empty channels a little easier. 
So if you had an uncle who was a noted 
skinflint, what would you recommend? 

Iraq Retakes Kuwait 

How'd you like to see that one in the 
headlines? I’ll be surprised if it doesn’t 
happen—and without the U.S. lifting a 
finger to stop it. Further, I’ll be even 
more surprised if Iraq doesn’t keep 
right on going on down the old Arabian 
peninsula, gobbling up Saudi Arabia, 
Bahrain, Oman and points south. 

Well, we’d never put up with that 
sort of nonsense! We'd be right over 
there lobbing missiles down Baghdad 
chimneys again, right? Not if Saddam 
plays it they way I would if I were hold¬ 
ing his hand. Ask me how I’d pull this 
one off. 

Glad you asked. The next thing 
you’re going to ask me is what this has 
to do with amateur radio. What's the 
matter with you, got monomania and 
interested in nothing but hamming? 
Well, I'll get to the ham relevance. 
Hang in there, but in the meanwhile 
take off your bloody blinders. Hamming 
is fun, but it isn’t everything. 

So here's how I'd go about corner¬ 
ing the world’s oil if I were sitting in a 
deep bunker in Baghdad scheming. 
First I'd invest in a few more tank 
trucks so I could run more of my oil 
down to Aqaba via Jordan. Jordan, cut 
off by the other Arab countries from 
their old support payments, is in des¬ 
perate need of the toll money for the 
use of their highway and port. Remem¬ 
ber, Jordan has no natural resources 
or industries, so they need anything 
they can get from Iraq. 
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One more thing I'd like explained is 
why the Russians haven't stopped 
building new and bigger nuclear sub¬ 
marines! And why have they stepped 
up their intelligence operations in 
America? I thought they were short ol 
cash and were begging for a whopping 

this mean we're about to lend them 
money which. In essence, will help 
them build bigger, better and quieter 
nuclear submarines? I hate to seem 
dense about this, so if you can explain 
what's going on. I'm waiting. In the 
meanwhile perhaps we shouldn't de¬ 
commission loo many of our sub¬ 
marines. And we might just put a little 
effort into building a national high 
speed emergency traffic system. And 
is this really the time to slop experi¬ 
menting with unattended packet relay 
stations on the low bands? 

I wonder if every single ham club in 
America will expect someone else to 
actually do something about this? Hey, 
it’s just that old doom & gloom Wayne 
again? When was the last time he was 
ever right about anything? 

Hanging's Too Good 

Please let me know when you're be¬ 
ginning to get fed up with hearing bad 
language on the air. Oh yes, you might 
send a copy to the ARRL, which 
seems lo be unaware that we have an 
increasing number of very sick individ¬ 
uals exercising their freedom of speech 
on our ham bands. Now that stuff may 
be just fine for radio and television, but 
there are a majority of us who don't 
want to have to listen to that kind of... 
er... baloney when we're hamming. 

Having spent a few years in the 
Navy, there aren't any combinations of 
words that bother me. Indeed, I use a 
few mysell when the situation seems 
appropriate. But I have never used 'em 
over the air and il annoys me when I 
hear hams doing it. CB is well known 
for this kind of expression, yet I've 
heard far less bad language on C8 
than I have on our ham bands. 

Perhaps I should remind you that 
there have been ]ust two people arrest¬ 
ed. tried, convicted and sent to prison 
for using bad language over the air. 
'K'es, they were both doing this on CB. 
And yes, of course both were Extra 
class hams. Both had passed Iheir 20 
wpm code tests, the filter old-timers as¬ 
sure us will keep amateur radio ethni¬ 
cally pure. 

Almost every amateur except the 
liny overly vocal minority causing the 
trouble gels upset when faced with this 
nilh. The knee-jerk reaction is to turn to 
the FCC in outrage. The anger these 
maggots incur causes otherwise ratio¬ 
nal amateurs lo completely forget the 
League's endless promises lo the FCC 
that amateur radio is self-policing. 
They also forget that the FCC is woe¬ 
fully underfunded and has no budget 
lor policing our bands. They forget that 
the FCC has its hands lied by the 
Supreme Court when it comes lo the 
freedom ol expression. They forget 
that amateur radio is an expensive lux¬ 
ury which costs the FCC big bucks and 
that we are not paying one cent for this 


service. They forget that megabuck 
communications companies are pour¬ 
ing miliions ol dollars into lobbying ef¬ 
forts aimed at pressuring Congress 
and the FCC to take away our bands. 
They forget the success UPS had in 
grabbing 40% ol our 220 MHz band 
not long ago. They forget that as a 
group we have contributed pathetically 
little to our country in the last 20 years. 
They forget that modern communica¬ 
tions technology is making our slow, 
errop-prone emergency nets ol little 
more than historic interest. They forget 
that before the 1964 ARRL holocaust, 
which slopped our growth and killed off 
over 90% of our American ham indus¬ 
try. amateur rado was contributing new 
technology breakthroughs and pioneer¬ 
ing on a regular basis. They forget that 
the world doesn't care what we did 30 
or 50 years ago. it wants to know what 
we've done lately. The answer is not 

A Solution 

Outside of my usual hand-wringing 
over the fix the League has gotten us 
into . . . my contribution in the way ol 
League-bashing, as it's called ... or 
League truth-telling, as I see it . . . 
what's the answer when we hear 
garbage pouring out ol our loudspieak- 
ers? The answer is the same one I've 
proposed before, but which, as far as I 
know, not one single ham club in the 
entire country has acted upon, is to get 
the League off its dull and off the golf 
links long enough lo tackle the prob- 

I've proposed a number of ap¬ 
proaches the League could lake lo 
help us clean up our bands if they had 
the slightest interest in living up to their 
billing as our national society. Ill know 
they're taking an interest in something 
more than selling subscriptions lo QST 
when I see they’ve established at least 
a one-person department at HQ dedi¬ 
cated to cleaning up our bands. 

The first step I’d lake If I were going 
to tackle the problem would be to peti¬ 
tion the FCC for a rule change which 
would make il easier to unlicense of¬ 
fending hams. Right now ifs easier lo 
apply the death penalty than to take 
away a license. Somehow the concept 
seems to have gotten into the public 


conscience that a ham license is a 
right instead of a privilege. Wrongo. 

Look, we’ve acquired the responsi¬ 
bility for issuing licenses via our VECs, 
so why shouldn't we have the power lo 
take licenses away? So let's get the 
rules changed to give us the power to 
actually do the self-policing we keep 
telling the FCC we're doing. We aren't 
doing squaL Yes, we need some sale- 
guards lo protect honest, clean-living 
amateurs from small gangs of rascals . 
. . the old crooked sheriff syndrome. 
But losing an amateur radio license is 
not comparable lo being thrown into 
prison or executed. Let’s get a rule 
which will allow the filth repealer in Los 
Angeles lo be cleaned out once and lor 
all. Let’s get a rule which will let us 
clean out the nuts ruining 20m. And 
let’s make sure the rule has no open¬ 
ing whatever for lawyers to get their 
scum-sucking hands into the system. 

We’re being licensed by our peers, 
so let's get organized so our peers can 
de-license our mistakes. We don't 
have any lest for IQ or sanity when we 
give a ham test, so we’re going to gel 
weirdos. We know that kids interested 
in amateur radio are generally consid¬ 
ered nerds and dweebs, so we should 
do all we can to clean our bands of nut 
cases and ranting fanatics. 

Do 1 have lo work out the proposed 
rule change in detail, thus giving you 
the opportunity you're waiting for to 
find some aspect with which to find 
fault? I’d rather have you come up with 
what you recommend so I can have 
the fun of telling you how stupid you 
were lo suggest this or that. Why 
should you have all the fun? As far as I 
know there is little perceived fun in 
coming up with creative, constructive 
suggestions and endless fun in ridicul¬ 
ing any perceived negatives—no mat¬ 
ter how exaggerated. 

So, if your brain hasn't already been 
turned to kimchee by listening to the 
stink on our ham bands, let's see what 
you can come up with. Then, let's see 
if you can get through to any of the AR¬ 
RL old-timer directors and get their at¬ 
tention. I'm giving odds of 50:1 you 
won't get any where. 

We’ve been billing ourselves as a 
sell-poticing service, so isn't it about 
time we paid more than lip service lo 


the concept and started organizing our¬ 
selves to do what we say we do? And 
we can do it, il we have the leadership 
we need. Do you get the feeling that 
we're running just a tad short on lead¬ 
ership? And no, stop writing me asking 
me to start a new national ham organi¬ 
zation. I've got enough aggravation in 
my life without geting involved with 
that. You Just want someone else to do 
the work instead of you. Well, get off 
your butts and make the League do 
what they should. Get them busy 
cleaning up our bands. Gel them into 
gear to help us rope more kkJs into our 
hobby so we’ll have some inventors 
and pioneers to help us hold our 

Uncle Wayne Broadcasting 

Yep, I'm on for an hour or so every 
week, coming to you by satellite radio 
every Thursday evening al 9 p.m. 
Eastern time. 6 p.m. LaLa Land time. 
And yep, you can even call in and give 
me a hard lime. 

What do I talk about? Anything and 
everything. Sure. I talk a lot about am¬ 
ateur radio. I talk about diving, skiing, 
psychology, cooking and so on. I talk 
about my experiences during the war 
in a submarine. I talk about what's 
gone wrong with our country and how 
lo fix il. I talk about making money, fly¬ 
ing, horseback riding and so on. I even 
talk about no-nos like religion, pro-life 
vs. pro-choice. I talk about Bush, 
Quayle, Clinton, Gore and even Perot. 

I'll be talking about music and trying 
to get you interested in listening to 
some different kinds of music. I talked 
a bit with one listener about loud¬ 
speaker design and how I put the Karl- 
son speaker on the market and built a 
million-dollar business within two and a 
half years, starling from scratch. 

II you can tune in Spacenet III, 
Channel 21 (6.2 MHz subcarrier), you'll 
be able to keep track. And you can call 
in lo kibitz via (310) 824-6991 during 
the broadcasL Hey. I'll talk about any¬ 
thing you want to hear. 

My latest enthusiasm has to do with 
tying together quantum mechanics, 
holography, and chaos theory, if you’ve 
read up on these incredible develop¬ 
ments. How do these Be in with a com¬ 
pletely new perception of the real 
world? It'll take some explaining, but 
the ramifications are so enormous that 
it's vrarth learning more. Are we close 
to being able to eliminate all Illnesses? 
I said all! I believe this is within our 
grasp, if we reach in a completely dif¬ 
ferent direction. 

Our health care system today is 
much as if we spent all our time learn¬ 
ing how to repair people belter after 
serious car accidents, while il never 
occurred lo us to see what we could do 
to prevent Ihe accidents in the first 
place. If we can slop people from get¬ 
ting sick we won’t even need a phar¬ 
maceutical industry. Is this even worth 
considering? 

Well, anyway, there's a lot of inter¬ 
esting things for me to talk about . . . 
and next to talking about me. talking 
with you over the air comes a close 
second. HB 
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Spread Spectrum Primer 
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Figure 2. Filtered BPSK modulator bloc k diagram. 


HOW TO GENERATE A LEGAL FCC PN CODE 

Here is one tried and true (almost foolproof) Pseudo Noise (PN) 
generator circuit that requires no EPROM or PLD programmer (or 
software either.) The main advantage of this design is that it generates 
a seven-stage, length 127 maximal length shift register sequence that 
is legal to use under current FCC Part 97 amateur radio rules. 

Simple, short length (four- to 13-stage) maximal length shift regis¬ 
ter (MLSR) sequence generators are often used to provide simple PN 
code generators for SS systems. These simple generators usually per¬ 
form very wfell when started from the correct initial conditions or 
when reset at power up. However, most of these simple circuits can 
hang up and stop generating anything (they can gel stuck) when an all 
ones tor an all reroes) condition occurs. Which condition that causes 
hang up or how it got to this condition is immaterial—the dam thing is 
broken when this happens! The circuit concept shown in Figure I 
solves this problem very nicely and even includes an EPOCH sync de¬ 
tector as well (for data timing, scope sync, or whatever). 

The circuit of Figure 1 is built from two 74HC17.‘i shift registers, 
one 74HC86 and two 74HC30 NAND gates. As shown, the generator 
uses feedback from the last shift register stage as well as from the first 
shift register stage, as the FCC requires. This connection, when started 
from the all-rerocs state, will always generate the correct MLSR se¬ 
quence. The lop NAND gate looks for the occurrence of an all-ones 
condition (an indication of being stuck) and resets the shift registers to 
all zeroes if this condition should ever occur. The bottom NAND gate 
detects the occurrence of the all zeroes condition which marks the 
start of a PN cycle of length 127. also known as a PN EPOCH. The 
EPOCH signal is coincident with the start of the code repeat cycle and 
is useful for sampling or synchronizing input data for Direct Sequence 
Spread Spectrum (DSSS) modulation. 


traffic and protocols could be transparently handled via these 
gateways. Will SS techniques have any impact on ham radio in 
the near future? Probably not—unless a renewed phase of ham 
radio experimentation takes place, Personal computers are now 
a fact of life in ham radio. So is packet. Will SS become old hat 
and used every day. like VHF/UHF SSB is? Time will tell. 1 
think SS is one of the bigger challenges for hams—with inge¬ 
nuity and dedication hams may enter the 21st century using SS 
and keeping most of our bands out of the hungry commercial 
interests’ hands. QQ 


Use of dedicated PCs or Macs with SS ra¬ 
dios will be necessary until an integrated and 
well-defined data communication interface set 
of standards have been generated (commercial 
work along this line is being done by the IEEE 
802.11 committee—hams haven't started this 
effort yet). The major feature that an industry 
standard hardware/software interface provides 
is a very simple and flexible way to channel 
(or multiplex) diverse sources and sinks of da¬ 
ta to/from SSradio equipment. Standard PC or 
Mac (Appletalk) based multiple COM channel 
boards are being integrated into commercial 
SS radio host PCs and message routing soft¬ 
ware can be easily modified to handle multiple 


async data rates and protocols. 

Are We Hams Ready for SS? 

A very important part of a foreseeable na¬ 
tionwide spread spectrum system is the ability 
of the spread spectrum system to interface with 
other existing packet-based terrestrial and/or 
satellite-based or other amateur radio communi¬ 
cations facilities. Several communication 
switching centers (or gateways) could be in¬ 
stalled at various points throughout the US to 
handle digital voice, fax, teletype or other com¬ 
munications that require routing outside a na¬ 
tional spread spectmm network or national ham 
radio PCN/PCS. Standard ham communications 


HOWTO GENERATE A 
USEFUL BPSK SIGNAL 

Figure 2 shows a block diagram of a BPSK 
modulator that Is useful on the ham bands. Spec¬ 
trum limiting (both pre-modulation and RF band¬ 
pass filtering) is included in this design. As the 
unfiltered BPSK spectrum photo shows. Spread 
Spectrum BPSK is a relatively wideband modula¬ 
tion that can splatter out of a band. Pre- or post¬ 
modulation filtering must be used for most ham 
applications. 

The clock for the PN generator, shown in Fig¬ 
ure 1. is derived from a TTL crystal oscillator. 
This furnishes the "chip" clock signal. The chip 
clock must be 127 times the data rate for proper 
operation with this PN generator. The PN genera¬ 
tor's output drives an impedance matching circuit, 
then a passive LC. a three- to five-pole Butter- 
worth low-pass filler. This filler uses a cutolf fre¬ 
quency approximately 0.75 limes the chip clock 
rate. This filter is used to "round" off the sharp 
edges and spikes that are present on the TTL out¬ 
put of the PN generator. This filtered. AC-coupled 
signal then drives the IF (DC-coupled pon) of a 
doubly-balanced mixer (DBM). The LO port of 
the mixer is driven by a crystal oscillator-multipli¬ 
er chain or a frequency synthesizer to provide an 
RF carrier for the modulator. Finally, the mixer's 
RF port drives a bandpass filter to provide the 
modulator's output RF signal. Optionally, just an 
output low-pass filter that reduces transmitter har¬ 
monics can be used instead of the bandpass filter. 
Further amplification and frequency conversion, if 
needed, comes at this point in an amateur radio SS 
transmitter. 


BPSK 

CDMA 

CHIP 

CODE 

CORRELATOR 

DE-SPREADING 


MULTIPLE ACCESS 

NARROWBAND 

NOISE-LIKE 


SPREAD SPECTRUM GLOSSARY 

Anti-Jam—designed to resist interference or jamming. 

Binary Phase Shift Keying—digital DSB suppressed carrier modulation. 

Code Division Multiple Access—a way to increase channel capacity. 

The time it takes to transmit a bit or single symbol of a PN code. 

A digital bit stream with noise-like characteristics. 

The SS receiver component that demodulates a spread spectrum signal. 

The process used by a correlator to recover narrowband Information from a 
spread spectrum signal. 

Sharing a signal characteristic to allow more users in the same frequency band. 
Differential Phase Shift Keying—a simplilied BPSK where only data transitions are 
transmitted. 

A method lor accomodating more users in the same frequency band. 

A signal whose bandwidth is on the order ol its infomration. 

Having properties that cause the appearance of true rando 
Personal Communication Network. 

Personal Communication System. 

Pseudo Noise—a digital signal with noiseJIke properties. 
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Rttyloop 


Amateur Radio Teletype 


Marc I. Leavey, M.D., WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 


From the Mailbag 


denly it began to print. There was 
butler in the setup which had to fill t 
lore printing would begin. This appi 
ently applied to both sending and i 


He contacted AEA and was told that 
the MPS-801, to the best ol their 
knowledge, could not be made to print 
RTTY in real lime, and that this cannot 
be changed. 

He solved his problem by selling 
the MPS-801 and purchasing a printer 
with a parallel Centronics input. He al¬ 
so purchased a Cardco-i-G serial-to- 
parallel interlace to run the parallel 
printer Irom the C-64 serial output. 


WA6MBP ol Terre Haute, Indiana, who 
has a long-standing love allair with 
RTTY. He writes that the “August col¬ 
umn was at least partially the most 
enjoyable lor quite some time due to 


timers' still get enjoyment Irom operat¬ 
ing RTTY on mechanical machines. I 
am still using a good ol' Model 19. 


A lew months ago, I relayed the 
plight ol Bill Barbee AA5ZR. who was 
having trouble getting his Commodore 


'Yes, it's noisy. Yes, it is 
60 wpm Baudot. But I don't 
recent RTTY QSO on 20 rr 


BRAG LIST (no doubt dumped Ir 


printer to the user port. The DO 
through D7 lines are the data lines, 
and the corresponding lines are con¬ 
nected to the printer. It Is Important to 
use the signal ground, not the chassis 


Apparently, this inlormation v 
known to AEA as well, as they did 
R.D., in a letter two years ago, thal 
lar as they know, the Cardco -fG in 


Written to me several years ago by 
Carl Moore W4MJK, it discusses a 
problem with printing with Commodore 
computers. He said that the Kantron- 
cs Hamsolt protocol is compatiblf 
with printers. The Control-P key tog 
3 les the printer on and oil with thli 
soltware. Similarly, Kantronics Ham 
text supports a printer toggle with thi 
F7 lunction key. 


ready done it. Anyway, il It works, or 
helps, let me know. 

I am passing this inlormation along 
because it is related to another letter. 


time RTTY. He also passes along the 
Inlormation that Supra Corporation 
manulactures the Cardco Interlace. 
Orders may be phoned to (503) 967- 
9075; the tech support number is 


ing. I reached lor my REAL BRAG 
TAPE (as punched by my own unit) 
and sent it out merrily at 60 wpm. The 
last entry on il says ' . . . AND THE 
TELETYPE IS A GOOD OLD MODEL 
19.' When the ham on the other end 
responded, he said he '.. . had never 
heard ol that brand ol computer!' Oh 
boyll 


printer, with a Cardco -fG interlaci 
was also not working at lirst. Altr 
checking everything “umpteen" time 
and still finding nothing wrong, he bi 
gan to curse at the printer, and su< 


SWLtext soltware on ROM to receive 
CW, Baudot, and AMTOR/SITOR. 

He had the exact same problem as 
AA5ZR. The C-64 would print on the 
monitor and be saved to lloppy disk, 
but not print on the MPS-801 printer. 


il you apply Ihis inlormation to your 
own setup and have any measure ol 
success, please let me know! Sure, 
tell me about your lailures, too! 

Moving back in time, so to speak, I 
received a letter irom Jerry Arnold 


I guess that last statement really 
s a plea lor computer programmers 
0 keep compatibility in mind—com- 
latlbility with mechanical teleprinters. 


r World of Hara Radio ,®ttu Christmas^ 
Shareware CD ROM Sale ||„| 

Amsofi, Pos. OITiot Dok_««6 


I ww I yisA \ 
$49tHHl^S\S 

Shipping: $5 USA. $9 Foniga 

(717) 938-8249 



NEW ONLINE CALL DIRECTORY 


Our new HAMCALL ser 
494,114-i-Hams, via yt 
$29.95 per year — unlinr 


BUCKMASTER PUBLISHING 
Route 4, Box 1630 Mineral, VA 23117 
703:894-5777 800:282-5628 J 



Natural Voice Playback Board 


SUPER QRP TRANSMITTER! 

It’s so easy — It’s ready to go! 




SIGNAL CUBE 
DiGiTAL Field Strength Meter 
H igh Resolution R.F. 
Amplitude Measurements 
(See article this issue) 


NYE ENGINEERING 
CO. INC. 

4020 Galt Ocean Drive #606 
Ft. Lauderdale, FL 33308 
I Phone: 305-566-3997 $1 59 

I Fax: 305-537-3534 + shipping | 


Palomar Telecom, Inc. 


RYAN COMMUNICATIONS 
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VIC-20 USER I/O PORT 



guys, send me some! this is one of the most comprehensive 

Stephen Coil KK6RB of Santa Ana, and well-supported programs avail- 

California, relates that he has been a able for the Apple II+, He, lie, or tigs. It 

subscriber to 73 Magazine lor about supports split screen operation or full 

two years, and has gotten interested screen, at speeds to over 19k baud, 

in RTTY. He wants to get onto RTTY and will run under either ProDOS or 

with his computer, an Apple II+, but ail Apple DOS 3.3. 

he gets are blank stares and the re- While Apple users sometimes feel 
sponse, “Software for that dinosaur?' orphaned by the amateur Industry, 

Well, while he feels stuck in the Stone they are often reluctant to give up their 

Age, Stephen wonders If there still ex- machines and the sizable investments 

ists some software for his Apple- they have already made. For many, 

saurous. MODEM MGR speaks to that need 

One popular program we men- precisely. It is available from MGR 
tioned a few years back was MODEM Software, Suite 101, 305 So. State 
MGR. Used by many hams for years. College Blvd., Anaheim CA 92806. 


Contact them for current pricing and of you about these and related topics, 
availability information, and be sure to Reach me by mall at the above ad- 
mentipn 73's “RTTY Loop" when you dress, on CompuServe at ppn 
write. 75036,2501, or on Delphi or America 

Another solution available to you Online using the screen or user name 

would be to use any of a number of MARCWA3AJR. And as we all sit 

hardware solutions, such as the multi- down this month to observe the 

mode Interfaces from MFJ, Kantron- Thanksgiving holiday, let us think of 

ics, or AEA, with a communication those less fortunate than ourselves, 

package. This would have the advan- whom we can help this time of year, 

tage of offering more modes and fea- This past lew months have seen hurrl- 

tures, although it certainly would cost canes, earthquakes, fires, and human 

more. There are a variety of “boxes* destruction throughout the world, 

out there, and you pays yer money Maybe if each of us offered just a little 

and takes yer choice. kindness, we could help illuminate the 

I look forward to hearing from each darkness. Q 









Number 24 on your Feedback card 

73 INTERNATIONAL 


Amie Johnson N1BAC 
43 Old Homestead Hwy. 

N. Swanzey NH 03431 

Notes from FN42 

While listening lo the Tri-Stale 
Emergency Net originating Irom the 
K1XR -Keene Machine’ in Keene. 
New Hampshire, my ears perked up 
when -Newsline 92" reported that the 
FCC has established Proposed Rule- 
making Document 92-167. I did not 
gel all ol the particulars noted but it 
appears that it addresses the ability 
of licensed amateur operators from 
other countnes to operate in the Unit¬ 
ed States even though we may not 
have reciprocal agreements with 

It appears that those wishing lo 
operate in the United Slates would 
contact a Volunteer Examiner group 
which would check licensing docu¬ 
mentation and administer a test. Up¬ 
on successful completion the appli¬ 
cant would receive a Certificate of 
Successful Completion which would 
allow for 60 days of operation in the 

as. 

I have not really had time lo think 
of the pros and cons of this Proposed 
Rulemaking but will say that anything 
that a country can do to assist ama¬ 
teurs from other countnes to operate 
in its own is a plus. Many ol us have 
had the good fortune to meet many 
nice people Irom other countries on 
the air and then in person. 

II is also very noteworthy to men¬ 
tion the agreement between Japan 
and the Republic ol Korea (ROK). 
Catch that in “Roundup" under the 
Japan banner. 

Another interesting way to license 
operators Irom other countries was 
performed by three ARRL VEs by 
Taking the mountain to Mohammed.' 
Be sure to read this story In 
-Roundup" under the USA/Russia/ 
Ukraine banner. 

Now It is time lor the news from 
the rest of the world.—Amie N1BAC. 

Roundup 

Japan From the JARL News: 
Reciprocal Agreement Between 
JA-HL! August 1, 1992, is a memo¬ 
rable dale lor both Korea and Japan 
because the much-talked-aboul and 
long-awaited reciprocal agreemeni 
between the two countries came Into 
ellecl. 

Up to now. when a ROK citizen 
wished lo operate amateur rad'O in 
Japan he/she was obliged lo obtain 
an operator’s license In Japan, using 
a club station. Hencelorth. however, 
and thanks lo results emanating Irom 
the two countries' agreemeni. Ihe es¬ 
tablishment ol individual slations will 
be acceplable. And lurlhermore, it al¬ 
so will be possible lo' a ROK citizen 


to operate an amateur radio station 
on the basts ol qualitications ob¬ 
tained in Ihe ROK. 

It is lo be noted that with regard to 
the correspondence ol amateur quali- 
lications between the two countries, 
the lirsi and second classes ol ROK 
will correspond to the same of Japan. 
However. Ihe third class (telegraph) 
ol the ROK will be equivalent to Ihe 
third class ol Japan and the third 
class (telephone) ol Ihe ROK will be 
equivalent to the fourth class of 

And linally. congratulations to all 
concerned! 

Worked All Squares Award 
JARL has introduced a new award. 
“WASA,- which is characterized by 
the use ol Ihe grid square locator 
system that is getting more and more 
popular worldwide. 

This system enables us lo clearly 
determine a location both on land 
and at sea. Therefore. QSL cards ob- 

locations at sea can also be used lor 
the Award. 

Seeing that this is our first attempt 
at this new system, we ask lor your 
close cooperation and look lonivard lo 
receiving your applications. There 
are two awards: WASA-V.U.SHF 
(achieve communication or reception 
with amateur radio stations in 100 dil- 
lerent squares on and above 50 MHz 
and/or an amateur satellite: sticker 
lor each 50 above 100) and WASA- 
HF (achieve communication or re¬ 


ception with amateur radio stations in 
100 different squares using frequen¬ 
cies on and below 28 MHz; sticker lor 
each 50 above 100). QSL cards are 
valid on or alter July 1. 1992. 

For further information write to: 
The Japan Amateur Radio League, 
Inc.. Award Desk. 14-2, Sugamo 1- 
Chrome. Toshima-ku. Tokyo 170. 

CQ Korea is the name of a new 
amateur radio magazine in the Re¬ 
public ot Korea. This B5-sized publi¬ 
cation of 62 pages has a colored cov¬ 
er and a great many ol the inserted 
photos appear in color. It sells on the 
local market for 2,500 won per copy, 
but the subscription rale is 25.000 
won lor one year (including postage) 
lor domestic (HL) readers, plus a 
bonus of a free copy for the first two 
months. 

Detailed terms lor overseas read¬ 
ers have yet to be announced but 
should someone wish lo subscribe, 
he or she is asked lo write directly to: 
CQ Korea, Seoul-shi, Jongro-gu, 
Kyeonun-dong 47-1, Kongukyu Bldg. 
312-1 Ho, Republic ol Korea. 

Scotland From the Scottish 
Tourist Board (Radio Amateur) Expe¬ 
dition Group. John "Paddy" McGill 
GM3MTH: On November 30lh 
GB6SA will be operating on St. An¬ 
drews Day. celebrating the 2nd An¬ 
nual International St. Andrews Day. 
involving Ihe Moscow Radio Club 
(MTI) and Ihe SI. Petersburg Radio 
Club, and Ihe Aberdeen ARS. The 
callsigns appear to be GB6SA. 
R1SA. UA3 or RA3???, and 
GBOASP. 

This appears to be Ihe last ot the 
List ol Events ol 1992 tor the Scottish 
Tourist Board (Radio Amateur) Expe¬ 
dition Group. Correspondence lor 


awards should be addressed to 
Awards Manager. Robbie GM4UQG. 
P.O. Box 59. Hamilton, Scotland. 
ML3 6QB. and correspondence lo 
Paddy should be sent to John (Pad¬ 
dy) McGill GM3MTH, 9, Ramsay 
Place. Coatbridge, Lanarkshire, Scot¬ 
land. ML5 5RE. 

USAyRussiayUkraine From the 
Roanoke Times & World News. Sat¬ 
urday. August I, 1992. sent to us 
from David Larsen KK4WW: *ln a 
small room in the east wing of David 
Larsen's hilltop house are some ol 
the keys ol global goodwill and un¬ 
derstanding. They're on a computer 
that's hooked lo an array ol amateur 
radio gear. Larsen has been using 
those keys lor more than a year to 
communicate with people in Ihe for¬ 
mer Soviet Union. Amateur radio op¬ 
erators in the old Soviet republics 
have been included in this computer¬ 
ized ham radio protect." Larsen has 
developed many friends in the 
Ukraine since meeting Victor Gon- 
charsky, an amateur operator, during 
a ham convention in the US during 
1990. David and his wile Gaynell, al¬ 
so a ham. have visited republics in 
the former Soviet Union during the 
past three years. They and others 
have taken a new IBM-donated com¬ 
puter plus several older but service¬ 
able PCs there as a first step In set¬ 
ting up an emergency radio commu¬ 
nications network. 

The development ol this network 
will allow those republics to maintain 
emergency contact with each other 
during times ol emergencies and will 
allow peaceful communications 
around the world during the rest ol 
Ihe lime. 

The transfer ol these computers 
has been made possible by building 
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Photo A. Diploma Islas Canarias. 
















an organization called the Founda¬ 
tion for Amateur International Radio 
Service, or FAIRS, with David Larsen 
as the executive director. When 
these computers are connected to 
ham transceivers, the computers can 
send and receive a form of radiotele- 
type that is less affected by atmo- 
sphenc conditions and is automati¬ 
cally error-correcting, making it highly 
accurate and more efficient than 
Morse code. The computers can also 
save and store messages for later re¬ 
trieval. [A phone call lo David con¬ 
firms AMTOR using Ihe APLINK pro¬ 
gram connecled lo a BBS.—Arnie] 
The Larsens were visited by Vyach¬ 
eslav Sergeev and Yuri Katyutin ear¬ 
lier this year and if plans work out. 
Victor and Helen Goncharsky from 
the Ukraine will visit In August. Helen 
served as an interpreter during the 
Larsens’ visits to Russia and 
Ukraine. These visits are part of an 
exchange agreement between Rus¬ 
sia's Ulyanovsk Polytechnical Insti¬ 
tute and Virginia Tech, where David 
leaches chemistry. 

Ukrainians and Russians re¬ 
ceive USA Amateur Licenses! The 
FAIRS group gave ARRL VEC ex¬ 
ams in the Ukraine and Russia dur¬ 
ing Ihe May 1992 visit of American 
FAIRS members. The ARRL VEs 
were David Larsen KK4WW. John 
Douglas NOISL, and Victor Gon¬ 
charsky KC1VF Victor's home call is 
UB5WE in Lviv. Ukraine, and he re¬ 
ceived the American call dunng a vis¬ 
it lo Ihe Dayton Hamvenlion in 1990. 
The exams were given lo eight in the 
Ukraine and four m Russia, and a to¬ 
tal of six passed the exams. 

During the visit David and Ron 
taught workshops on instrument au¬ 
tomation and local area networking. 


David also worked on university ex¬ 
change agreements tor VPI and SU 
and several institutes in Russia and 
Ihe Ukraine. The group spent as 
much lime operating from Lviv. 
Ukraine, and Ulyanovsk. Russia, as 

For more information on FAIRS 
and the trips, contact David or 
Gaynell Larsen at (703) 745-4023 or 
231-6478. or write P.O. Box 341. 
Floyd VA 24091 


CANARY ISLANDS 
SPAIN 

Woodson Gannaway EA8/N5KVB 

Apartado 11 

3S4S0 Sla Madre Guia (G.C.) 

Islas Canarlas 

Espana 

[This leller was sent prior lo Ihe 
FAX received from Woodson In lime 
lor Iasi month's Spanish lesson. II will 
hopefully clear up some of the Info 
from last month.—AmieJ The news¬ 
paper that I read today says that in 
October 1992 we will have a World 
Amateur Radio Congress here in Las 
Palmas de Grand Canary! It says it 
will be In the Imperial Playa Hotel 
and will attract hundreds of hams 
from all over the world. The editorial 


continues to say that this convention 
hasn't been publicized either by Ihe 
local or national authorities. 

My one-man project to at least 
document the unique Canary Islands 
knife style (before it died a quiet 
death from neglect) is beginning to 
bear fruit alter lour years of garden¬ 
ing and mothenng. Alter a bnel pre¬ 
view in the yearly "Knives ’92." it will 
be featured in an article in "Knives 
'93." Those of you interested in that 


sort of thing might enjoy reading it. To 
say that I’ve had a line lime doing it 
(working with an old-world master 
smith to learn how lo make the 
knives so I'd know what the •©$*1 
was writing about) would be a real 
understatement. It Is a comment on 
the sad state of our world that I don't 
know where I can sell an article 
about the human interest side of Ihe 
story, by far the most interesting facet 
of all. Occasionally he asks me: "How 
long IS it that you've been the shop 
now? What, lour years’’ It seems like 
it was |usl the other day .. ." 

I also enclose the Diploma Islas 
Canarlas (Photo A). This diploma is 
awarded to amateur radio operators 
and SWLs in all parts of the world lor 
having contacted different EA8 sta¬ 


tions alter April 29. 1971. on any 
band or any mode. The requirements 
are: for Spain, Portugal. Madeira- 
contact 60 different EA8 stations: Ihe 
rest ot Europe and Morocco—40; 
South America and the Caribbean— 
30; USA, Canada, and Africa—20; 
and Asia and Pacific-10. It is not 
necessary to have received QSL 
cards; just send a list of the EA8 sta- 
tiohs contacted, in alphabetical order, 
ahd indicate date. band, and mode ot 
the contact. 

The request needs to be signed by 
two amateur radio operators, stating 
that they have checked the logbook 
of the petitioner. Send 15 IRCs with 
the list to: Diploma Islas Canarlas. 
Apartado 860, Las Palmas de Gran 
Canaria, islas Cananas, Espana. 

Also enclosed is the QSL card 
sent to operators contacted during 
our "Expedition Around Ihe Island" on 
Burros (Photo B). [Whal will hams 
think of next?—AmieJ 


SOUTH AFRICA 

Hans van de Groenendaal ZSSAKV 

SAAMSAT 

POBox 13273 

Nodhmead 1511 

South Afnca 

lARU Station Established at Na¬ 
tional University of Lesotho. On 
Friday, August 21, the lARU Region 
One Working Group tor the Promo¬ 
tion ol Amateur Radio in Developing 
Countries presented a complete HF 
amateur radio station lo the Amateur 
Radio Club of the National University 
ol Lesotho as part of its programme 
to establish amateur radio in the de¬ 
veloping world. 

At the ceremony, which was at¬ 
tended by senior government repre¬ 
sentatives. university personnel, and 
the secretary ot the Lesotho Amateur 
Radio Society, the lARU PADC liai¬ 
son officer, Hans van de Groenen- 
daal ZS6AKV. said the establishment 
ol the Radio Club at the National Uni¬ 
versity of Lesotho was an Important 
step to place amateur radio on a firm 
footing in this African mountain king¬ 
dom and would provide Ihe infras¬ 
tructure to teach Lesotho youth ama¬ 
teur radio. From an educational point 
ol view this will add a third dimension 
to the leaching of science and in par¬ 
ticular electronics and communlca- 

"Amateur radio." he said, "provides 
an opportunity to get Lesotho's youth 
interested in electronics and pursue a 
career in this field. For Lesotho Itself 
it is another step forward in training 
local people in this growth sector 
where the country is currently almost 
totally dependent on imported per¬ 
sonnel." The Managing Director ol 
Ihe Lesotho Telecommunications 
Corporation, Mr. L. Mohapeloa, said 
that his corporation supports this new 
thrusi to establish amateur radio on a 
more local looting and said that he 
was committed to easing regulations 
to make the hobby more accessible 
to the youth ot his country. Q 
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“It appears that those wishing to 
operate in the United States would 
contact a Volunteer Examiner 
group which would check 
licensing documentation 
and administer a test ” 
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MINIATURE POLICE RADAR TRANS¬ 
MITTER one mile range. $41 assembled. 
$31.00 kit, (219) 469-1711. P.O. Box 
80096. Fort Wayne IN 46898. BNB725 

BUILD YOUR OWN WIRE ANTENNAS, 
parts. GROUND RADIAL WIRE, open- 
wire leedlines. copper-weld, insulators, 
coax. Dacron rope, baluns. etc.. LOW¬ 
EST PRICES. Catalog. $1.00. DAVIS RF 
Co., P.O. Box 230-S, Carlisle MA 01741. 
(800) 484-4002, code 1356. BNB726 

HAM RADIO REPAIR—Prompt service. 
ROBERT HALL ELECTRONICS, 1660 
McKee Rd.. Suite A, San Jose CA 
95116. (408) 729-8200. BNB751 

PICTURE QSL CARDS Of your shack, 
etc.. Irom your photo or black ink art¬ 
work. 500 $28.00. 1,000 $44.50, Also 
non-picture cards. Custom printed cards, 
send spedfications for estimate. Send 2 
Stamps (or illustrated literature. Gener¬ 
ous sampte kit $2.00, hall pound ol sam¬ 
ples $3.00. Raum's RD2, Orchard Road. 
Coopersburg PA 18036. BNB756 

ALUMINUM MAST- 2' OD X .25’ wall, 
type 6061-T6. 6' $39.95, 9' $59,95, UPS 
paid lower 48. Lengths to 24' in stock! 
Doug/WS9W, Box 384, Stoughton Wl 
53589. BNB757 

DIGITAL AUTOMATIC DISPLAYS. Ken¬ 
wood, Yaesu, Collins. Drake, Allas, etc. 
No band or mode switching. Business 
$.52 SASE. Specify radio. GRAND. POB 
3377. Blaine WA 98230. Phone/FAX 
604-530-4551. BNB758 

UNUSUAL TECHNOLOGY: The investi¬ 
gation ol paranormal electronic voices. 
Information $1.00. 18 Yrs. Experience. 
Bill Weisensale. Box B.O. CIO. Barstow 
CA 92312-3030. BNB759 

AMATEUR RADIO SERVICE: Complete 
repair facility. 15 years communications 
repair experience. Special service 
needs? No problem. Give us a call. 
Compassionate rates. HAMSERV, 1720 
Grand Ave., Waukegan IL 60085. (708) 
336-2064 (Dean) or Voicemail at (708) 
580-2034. BNB760 

THERMOGRAPHED CARDS! Raised 
print QSLs at flat printing prices. Sam¬ 
ples: Phone (817) 461-6443 or write: 
W5YI Group, Box 565101, Dallas TX 
75356. BNB761 

WANTED: HAM EQUIPMENT AND 
OTHER PROPERTY. The Radio Club ol 
Junior Hi^ School 22 NYC. Inc. is not 
only the Big Apple's largest Ham club but 
also the nations only full time non-profit 
organization working to get Ham Radio 
into schools around the country as a 
theme for leaching using our EDUCOM- 
Education Thru Communication-pro¬ 
gram. Send your radio to school. Your 
donated amateur or other property, 
which will be picked up or shipping 
arranged, means a tax deduction to 
the full extent of the law for you as 
we are an IRS 501 (c) 3 charity in our 
twelfth year of senrice. Your help will also 
mean a whole new world of educational 
opportunity for children around the coun¬ 
try. Radios you can write off. kids you 
can't. Please, write, phone, or FAX the 
*22 Crew* today: The RC ol JHS 22, 
POB 1052, New York NY 10002. Tele¬ 
phone (516) 674-4072 and FAX (516) 
674-9600. Young people, nationwide, 
can get high on Ham Radio with your 
help. Thanks lor reading and helping! 

BNB762 


ELIMINATE MULTIPLE NOISE TONES 
in your receiver audio output The revolu¬ 
tionary new JPS notch filter, model «NF- 
60, Digital Signal Processing simple 
hook up. Unlike other Notch Filters, 
notehes out multiple varying tones. Deep 
Discounted: $139.50 delivered conti¬ 
nental U.S.! (Elsewhere $150.00 plus 
shipping.) Authorized JPS dealer. Davis 
RF Co., P.O. Box 230-S. Carlisle MA 
01741. 24-HR orders: (800) 484-4002, 
code 1356. BNB763 

SOLAR POWERED HAMS! The 
Sunswitch Is a charge controller to pro¬ 
tect your batteries Irom over charge. 
Power MOSFETs are used, no relaysl 
Assembled tuned and tested $39.95 plus 
$2.50 shipping. Sunlight Energy Sys¬ 
tems. 2225 Mayflower NW, Massillon 
OH 44647. BNB774 

MILITARY MONITORING ANTENNAS: 
broadband VHFAJHF discones, biconi- 
cals, satcom types, 30-1000mc. ship¬ 
board construction, N' connectors, sat¬ 
com preamps, antenna multicouplers, 
cables, accessories. (419) 726-2249, 

BNB813 

FREE SHAREWARE AND HAM CATA¬ 
LOG for IBM or CoCo. Morse code com¬ 
puter interlaces, $49.95. Dynamic Elec¬ 
tronics, Box 896, Hartselle AL 35640. 
205-773-2758. BNB815 

CALLER ID For Your Computer! PC 
compatible TSR pops up with caller's 
name and other information you wish to 
keep. Logs all incoming phone calls. As¬ 
sign alarms or lock out specific callers. 
Check with your local phone company 
for availability of CLID senrice. Interlace 
& Software $59.95. (301) 428-7210. 

BNB820 

RADIO HOBBY BBS! 1000’s free ham 
programs. (708) 238-1901. 14.4/96/24/ 
12/300 bps. BNB821 


HAM & ELECTRONICS SOFTWARE. 
From $2. per disk. IBM 5.25". Free cata¬ 
log on disk. GENERIC SOFTWARE, 
Box 502, Dayton OH 45401-0502. 

BNB822 

“NIKOLA TESLA ON HIS WORK WITH 
ALTERNATING CURRENTS" ISBN 
0-9632652-0-2. Leland Anderson. Edi¬ 
tor. $40.00 postpaid. 21st Century 
Books, P.O. Box 2001. Breckenridge CO 
80424-2001. BNB823 


FOR SALE: Two 4CX1500B tubes, 
$600.00 pair. DP-CP5 5-band trap verti¬ 
cal with trap radlals, $250.00. Diamond 
SX-200 SWR/PWR meter, $150.00. Gary 
Morgan, VE3JKD. (613) 726-1137. 

BNB824 


ATTENTION COUNTY HUNTERS: Zip 
Code to County conversion IBM soft¬ 
ware. $20 postpaid. 10-10 Software also 
available. HDS, Box 7304, Tilton GA 
31793. BNB825 


SEIZED GOODS, radios, stereos, com¬ 
puters. and more by FBI. IRS. DEA. 
Available your area now. Call 1-800-338- 
3388 ext C-6223. BNB826 


ICOM 745-$500.00. Heath HW-8 $25.00 
minor repair. Heath SA1480 remote coax 
switch $25.00, Heath HW102 
SWR/Wattmeter $15.00. I ship two-week 
tryout. Dale, NOAOZ (612) 870-9305 
Evenings. BNB827 





PINS, PATCHES, JEWELRY. Custom 
designed. Free catalog. Free artwork. 
Logo Masters, Box 3243 Thousand Oaks 
CA 91359. (818) 889-6544. N6WJG. 

BNB828 

EARN EXTRA INCOME AT HOME! 
$400-5800 Weekly stuffing envelopes. 
SASE for details to: J & J Distribut¬ 
ing, 50669 Parsons, Utica Ml 48317. 

BNB829 

WANTED-2 METER FM H.T. Write Only. 
N3IMJ, 257 Sebring, Pittsburgh PA 
15216. BNB830 

DIGITAL SWRandPOWER METER, 
Assemble, Kit, or Plans, with Alarm and 
Set Points.FREE information. RUPP 
ELECTRONICS,5403 Westbreeze, Fort 
Wayne IN 46804. 219-432-3049. 

BNB831 

R-390-A SERVICE: module repair to 
complete remanufacture, cosmetic 
restoration, 20 years experience, expert 
senrice, 1-week turnaround. Very rea¬ 
sonable, any condition accepted. (419) 
726-2249. BNB834 

FCC COMMERCIAL UCENSE PREPA¬ 
RATION RADIOTELEPHONE-RADIO 
TELEGRAPH. Latest home study 
fast easy audio video. FREE details 
WPT Publications 1-800-800-7588. 

BNB840 

PRINTED CIRCUIT BOARDS-etched, 
drilled, tin-plated. Single sided $1.25/sq. 
inch. No setup charge. Send negative or 
artwork ($10.00 for negative). We can 
generate artwork Irom your schematic. 
CHELCO ELECTRONICS. 61 Water St. 
Mayville NY 147571-800-388-8521. 

BNB842 

WANTED-10 METER SSB RIG. Novice 
phone portion. Write only. N3IMJ, 257 
Sebring. Pittsburgh PA 15216. BNB870 

NEVER BEFOREI 20,000 Shareware 
programs on three CD-ROM discs. $69 
plus $5 shipping. Including many useful 
ham programs. Amazing value! Dealers 
wantedi Crosley, Box 276G. Alburg VT 
05440. (514) 739-9328. BNB871 

ARROW ANTENNA 2M Portable Beam 
converts from walking stick to 4 element 
beam in less then 2 minutes. High gain, 
wide bandwidth, low SWR. Weighs only 
1.3 LB. $65. & $7. S&H. Al Lowe 
NOIMW. (303) 663-5485. 1461 Peacock 
PI, Loveland CO 80537. BNB872 

K8XF TELEGRAPH KEYS IMPORT 
COMPANY. Just arrived Hi-Mound’s re¬ 
markable quality, superior constructed 
keys affordably priced. MK-705 lambic 
dual paddle, marble base $129,95. HK- 
702 Handkey, marble base $149.95. BK- 
100 Bug, bakellte base $154.95. Keys 
have plastic dust covers. Shipping $8 
UPS. Florida OPS 6% sales tax. Flyer. 
S.A.S.E. appreciated. K8XF. 9929 Fox 
Squirrel, Newport Richey FL 34654, 

BNB873 


CW ENTHUSIASTS! Be proud to own 
one of these hand-crafted brass morse 
keys. Realistic prices. Details. CO Radio 
Kits, P.O. Box 1546, Bradford. Ontario. 
L3Z2B8. Canada, BNB874 

WANNA QSY TO A GREAT QTH? 100' 
Rohn tower w/5 ele tri-bander and 2M 
IsoPole-lcom 735-Residence is new 3BR 
home, 2 baths. 3 car garage, perimeter 
deck on 10 wooded acres in Ozarks. 


Self-contained-ideal for DX-must sell- 
$79.5001 WBOKWR. (501) 456-7128. 

BNB876 

INEXPENSIVE HAM RADIO EQUIP¬ 
MENT, Send postage stamp for list. Jim 
Brady WA4DSO, 3037 Audrey Dr., Gas¬ 
tonia NC 28054. BNB890 

FREE Ham BBS. 317-742-1868.BNB899 

AMATEUR RADIO REPAIR!! All makes 
& models maximum labor per unit. 
$80.00. TELO (Dan), 1302 S. Uplands 
Dr., Camano Island WA 98292. (206) 
387-3558. BNB90O 

HEATHKIT NOSTALGIA-History in pic¬ 
tures and stories of and by the people in¬ 
volved. 124 page paperback by K8TP. 
Send $9.95 (plus tax in WA) to Heath 
Nostalgia. 4320-196th S.W., Suite B-111. 
Lynnwood WA 98036. BNB903 

COMMUNICATIONS AT ITS BEST! AR- 
900 $219.00, AR-1000XC $399.00, AR- 
2500 $439.00, AR-3000 $969.00, Lowest 
prices on AOR Radios guaranteed. CB's, 
Scanners, Radar detectors, and more. 
Free Shipping Visa/MC/AMEX. Turbo 
Electronics, 366 North Broadway. Suite 
310. Jericho NY 11753. Inquiries: 516- 
938-1946/orders 1-800-33-TURBO. 

BNB905 

R-390-A SQUELCH MODIFICATION: 
small external add-on module, super 
sensitive, works great on AM and SSB. 
15 minute installation, instructions includ¬ 
ed. $25.00. (419) 726-2249. BNB906 


LIGHTNING BUSTER. Protect your in¬ 
vestment before it's too late! Gas dis¬ 
charge arrestor, DC to 500 MHz. 500 
Watts PEP, SO-239. $39.95. ELECTRO¬ 
MAN, Dept. 73, Box 24474, New Or¬ 
leans LA 70184. BNB914 


WANTED: BUY & SELL All types of 
Electron Tubes. Call toll free 1 (800) 
421-9397 or 1 (612) 429-9397. C & N 
Electronics, Harold Bramstedt. 6104 
Egg Lake Road, Hugo MN 55038. 

BNB915 


USED & NEW AMATEUR RADIO, SWL 
AND SCANNERS. We buy. sell, consign 
and especially trade. All used equipment 
has a 30 day guarantee. For list or wants 
call, FOR HAMS ONLY (412) 825-9450, 
ROBB KE3EE. BNB916 


COMMODORE 64 HAM PROGRAMS 
-8 disk sides over 200 Ham programs 
$16.95/$.29 stamp gets unusual 
software catalog of Utilities. Games, 
Adult and British Disks. Home-Spun 
Software, Box 1064-BB, Estero FL 
33928. BNB917 


QSL’S, PHOTO'S, ID, TAGS, CARDS, 
ETC. Laminated, info, SASE. WB2EUF, 
P.O. Box 708 East Hampton NY 11937. 

BNB919 


ENGRAVING-CALL PINS-Clocks-Club 
Award Plaques/Trophies-Desk Holders- 
Pen Sets-Equipment I.D. Plates. Send 
$2.00 for catalog or SASE for pop¬ 
ular hamfest items to: TR Enter¬ 
prises, Box 36 B, Tyler Hill PA 18469. 

BNB962 

PRINTED CURCUIT BOARDS for pro¬ 
jects in 73, Ham Radio, QST, ARRL 
Handbook. List SASE. FAR Circuits. 
18N640 Field CL, Dundee IL 60118. 

BNB966 


COMPONENTS FOR QRP'ERS, HOM- 
BREWERS AND HOBBYISTS. Great 
selection and great prices large SASE 
to KA7QJY, COMPONENTS, Box 3893, 
Logan UT 84323. 801-563-5173. 

BNB967 


MARCONI SALAD AND TESLA 
TATERS! ElectroMeals Cookbook, 
available just in time for holiday gift 
giving. 125-f recipes, $12.00 plus 
$3 S&H. ELECTROMAN, Dept. 73, 
Box 24474, New Orleans LA 70184. 

BNB968 


AZDEN SERVICE by former factory 
technician. Southern Technologies 
Amateur Radio, Inc., 10715 SW 190 
SL #9, Miami FL 33157. (305) 238-3327. 

BNB979 


COMMODORE 64 REPAIR Fast turn 
around. Southern Technologies Amateur 
Radio, 10715 SW 190th Street #9, Miami 
FL 33157. (305) 238-3327. BNB982 


THE AMAZING UNIVERSAL CABLE 
TV AND SATELLITE DESCRAMBLER. 
Detailed plans, theory, parts list, instruc¬ 
tions, and troubleshooters newsletter. 20 
pages. $13.95 postpaid. OCTE-D, Box 
276, Alburg VT 05440. BNB985 


HOBBY/BROADCASTING/HAM/CD/ 
SURVEILLANCE transmitters, ampli¬ 
fiers. cable TV. science, bugs, other 
great projects! For catalog, call/write 
(916) 534-0417. PANAXIS, Box 130-S9, 
Paradise CA 95967. BNB991 


CELLULAR HACKERS BIBLE- $54.45. 
Cellular Programmers Bible-$84.45, Ca¬ 
ble Hackers Vldeo-$39.95. Satellite 
Hackers Bible-$56.95. Scanner Hackers 
Bible-$34.45. TELECODE, P.O. Box 
6426-RF, Yuma AZ 85366-6426. 

BNB993 

VIDEOCIPHER/SATELLITE/SCAN- 
NER/CABLE/AMATEUR/CELLULAR. 
Repair Manuals, Modification Books & 
Software. Catalog-$3.00. TELECODE 
P.O. Box 6426-RF, Yuma AZ 85366- 
6426. BNB994 

ROTOR PARTS ROTOR service, 
ROTOR accessories: Brak-D-Lays, 
Quik-Connects, Pre-Set mods. NEW 
models for sale. Free catalog. C.A.T.S., 
7368 SR 105, Pembetville OH 43450. 

BNB996 

WANTED QSL AWARD INFORMATION 
from FN32. FN42. CRRL, HMDXC, 
Award Program. VE7NOR QSL Dept, 
and Managers from NCARC offices. Do¬ 
nations and contributions are welcomed. 
My reference radio call signs are N7RC, 
VPH, W5REF, W4VBB, WB3RCF, 
WA3FIY, N4ISH, YV5DK, K2DHU 
CHICAGO N9HHH, AB4XO, KA1WSO, 
W9UXO/6, N4IYN, N4EYN, 
EMA4SEDT/6. W1RWW. WV1L, KDOEX, 
KB9DLI. N2WJB, KB9NVX. K1TVF, 
N4AYB. KD4JXT, N1ITK. W1CRL. 
K4YPO, WD8EHW, KA4CLM, N2LHY, 
KD4HAI, KA3VSP. WD8DX, Winter Park, 
FL. WB4CAW, WBAZN, AB4HR, 
WD4IDP, WOX, N2KTL, KB2CFP, 
KD40CU, W9UXO/6. KD5DQ, WC8E/6, 
KK4SI. KA1KTT, K2JLA, KD4EHE, 
W4CYU, KA3MGK, KA8PP, WQ9H. 
AA9DI. N2PKP. KM4DB, N4CTJ, 
N4JMD, KJ4XX. V44KAO, KC4TOC, 
W9LNR, WOJT, AAT3HJ, AAAR2RAD, 
AAA3DE/0, WONFM, WAIO, KN4RW, 
N3KLR, N8HGDNT. K10ER, KB2DY, 


KC40KG. KC8BKX, K4LTA, K4FQF, 
WV3B, N3JWF, KA3GTR, NI2ZK, 
W3HKZ, N4JQF, KA1UQT. N80GY, 
KB20RJ, KA3NVN, KB8KRD. W08E, 
KA1EFD, WB1AGP, KD4XKF, AA2FC, 
N2PCH, K2RJG, WA1MLQ, WOUUK, 
AF1ZQZ, W4YCZ. KB8CVR, WJ3K, 
WD9NWE, N2KWR, KC4WK, KA1JLN, 
N3INL, N2NVM. KC4YX, N4VRR. 
KA3QAL, N3IDR, KE9AV, KA4PUN, 
N5WN. KAN4DD, KM5TH, C7TH, 
N3CUM, KP4DD, W4LPF, WB2HBW. 
W9IRT, KACAW, WB4LYIO, EHM, 
K3BCB, K2CQ, PTTN, N3CD, 
MSNNC3Z, KC3YGE, KA3LTN, W4PTH, 
N9AW, AA4, WA2DAC, GOLWI, GA5U, 
WIWI, KA3EK, N3iMR, KF8DX. N1JTB, 
KC3VSI, WB9RR, NY3R, NY3G, 
KB4IHD. KN4WR, KA3WED. PWA, 
YEZZI, W3SK, VY2CAK, W08MR, 
KBOIZC, WB8ZKI, N9KKY, KA4CLM, 
KB8MCZ, KBOHIQ, WA9QNN. VE7FA. 
VE7FW, WB6KOZ, KD4GTY, KOAK, 
WA9FNN, VE2GFE, W8GRP, W3HSN, 
N3WG, GBBU, KB3ION, CEA, AT1F, 
KA6XUR, N4BAI, W4PBL, NVAOE, 
WT1IFB, K04ETY, KB2NFP, KB2JZH, 
KJ4AK, WA3NAN, N1KAJ, KA3ZPG. 
KM4LTF. VE3REX. W1AW, K4A0H. 
WB4ZTR Jarrettville MD, Fordcourt, 
N8PHG, KA3YTA, WA4CMS, KC20B. 
N2FA, W2SC, KA2UJO. KC1ZVK. 
K9UQN, W3KQJ, W5ZR, K2PPK, 
WD5CT, WDXCTQ, KM2LLX, KA3ZK, 
N1SS, KFOPN, WOJTI, N40JG, K8QGC, 
N4LZY, N4DBY, KX4FE, YU4M, W8FEU, 
W8LHV, WD9NWE. N2KRR, KC4WKO. 
KA1JLN, NK4L, N2AKW, B2LRN, 
K3PYL. KA1ROK. KB2LAI, W3DCR, 
WA8VMF, KC4MB, N2NFE. WB8VPJ. 
KA3ZFW, N2NRA, KA3ZUW, KA3ZFW. 
AC4EK, N3EOK, WB2DZH, WA3YOR, 
KF2KM, WQ3S, KA3ZHA, KA3CR, 
KA3ZIQ, KA3NID, N4ZT, N3IQA, 
W3DCR, WD9AWW, KB8JBG, N2JBZ, 
WB3KHK, K5RH, K5MP, K3FME, 
BE3SWH, VE3AWA, WB3JFW, NOG, 
W2EXZ, K6ERO, W2YIK, KC4PNR. 
WBOLCX, KA3ZAI, KA3ZMZ, KC4WIW. 
W4PPG. W3CVE. KA9UOM, KA3ZEP. 
N7MYB, N6MZ, HHH NETS HA3HV 43#, 
N5AU, N5KEA, MMM 123# SB5LM, 
WA1HGJ, N2LDK, KB8MOU, K4CRF, 
KF2HC, WD4DX, KB8MPQ, WA4KUG, 
WB3GZU, KA3GZS, KA3WRP, KC40JL, 
WB4MNX, KB9GIZ, KOWYP, KF8NE. 
KA4VGU, K04PY. KA3WTM. KN2DD, 
KV1LD. WB2EUO. KA3WTZ, W3PA, 
WB2YAF, WA4FAX, N5QAB, WB4QEX. 
KF2HC, WT4ZAU, KD4HEL. N8GGC. 
N8JWH, WB2AUW, K8LENK, WB9TUS, 
AA4AT, N1JY, N4XRU, KB8NFX, 
N2MSH, KB2NYM, DN1, N1IBC, N3III, 
NCOOD, KG5FF, N6IWB, EEB, KHK, 
GYC, W3QC, N4ACI, K3XXI. UJA, 
W2BI, W5UAW, YV1AX, W4BZM, 
K3RHL, WA4WQL, N1KRJ. KA3UVE, 
KA3ZPG. K4MQC, W4VBB, ND7K, 
WBOJV, KB2NPI, KG7XU. NONWW, 
KC4PSG, KB8NFB, WB9AK. N3IJR, 
KD4CQ Myrtle Beach, SC, KC8BK, 
WA4WRZ, KF9FU, WC9F, WB2AQC, 
KD4HEL, WB2AUW, N8JWH, N5RCY, 
WA3WWG, KD2CG, WA4FWH, VE5MH, 
VE7RDW, K4ASM. FOC, KA2DMQ, 
CCE, CCV, C02CI, 0C1O9, CL2MT, 
CL2PL. WA3LPL. CL3RP, KI4TP, 
W4ZKW. KF800, N9GST. N9GWT, 
K4HXM, MMOJUM. MacArthur Herman 
Moore, KA3LLY, 5230 Heston St. 
Philadelphia PA 19131. BNB997 


SUPERFAST MORSE CODE SUPER- 
EASY. Subliminal cassette. $10. LEARN 
MORSE CODE IN 1 HOUR. Amazing 
supereasy technique. $10. Both $17. 
Moneyback guarantee. Free catalog: 
SASE. Bahr, 150-T2 Greenfield, Bloom- 
ingdalelL 60108. BNB998 
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Number 26 on your I 

Random output 


Number 27 

Propagation 


David Cassidy NIGPH 


Jim Gray WIXU 


Jim Gray WtXU 
210 East Chateau Circle 
PaysonAZ855*1 


EASTERN UNITED STATES TO; 


video creation to other ATVers? We 
couid share other hobbies, careers, or 
even short lictionai stories. With the ac¬ 
tivity on 450 MHz, everyone who has a 
cabie-ready TV or VCR aiready has an 


Something eise that piqued my inter¬ 
est recently is the possibilities of remote 
base operation, I met a guy at the Los 
Angeies hamfesi who could do every¬ 
thing—and I mean everythinff—lrom his 
2 meter HT. He could change frequency 
and band (with verbal confirmation of 
the change), switch between different 
antennas and rotate his tribander 
(again, with an automated voice corv 
firming the new heading). He did all this 


This means about 10 days out of 
30 that are forecast to be “Poor," 
The daily forecasi will tell you what 

Use the band-lime-direction 
chan lor your planned activities 
and DX operation, I wish I could 
say that the propagation will be 


CENTRAL UNITED STATES TO; 


Something else I've always wanted 
to try is foxhunting. I've already got a 
portable beam. All I'd need to do is wire 
up a simple attenuator and some kind 
of signal strength meter, and I'd have a 
pretty good beginner's foxhunting rig. 
Make a few calls, invite some friends 
over for a Saturday foxhunt/barbecue, 
I've got a coupla' hundred acres of 
State Forest bordering my back yard 
that would make a great place to hide 
the fox. Now that sounds like fun! 

What about QRP? Sure. I've dab¬ 
bled in low-power contacts, but how 
about working all 50 states on a 5-watt 
rig I build myselfTr Might even be fun to 
get back into CW operation. I do so 
much traveling. I could bring a QRP ng. 
antenna and code key with me and get 


ting by tne notei pool, ano ne was max¬ 
ing OX contacts on 20 meters through a 
shirt-pocket-sized radio! I know this isn’t 
exactly new technology, but it was the 
best application of remote operation I 
had ever witnessed. Let's see . . . my 
house sits at the crest of a 900-foot hill, 
with a clear shot to almost every direc¬ 
tion (except when I drive behind the lew 
higher hills and mountains). A nice high 
mast at the peak of my roof would gel 
my antenna higher by almost another 
100 feet. Maybe I ought to give that guy 


become quite DX-lively. There 
won't be the summertime CRN to 
disguise weak signals, so you will 
be able to do very well on 30, 40, 
80, and (possibly) 160 meters. As 
the later hours of night and Ihe 
early hours of morning approach, 
Ihe belter the lower frequency HF 
bands become ... so either gel 
your sleep during Ihe day or keep 
the coffeepot going. Finally, as 
dawn approaches, the higher HF 


WESTERN UNITED STATES TO; 


Hams often call amateur radio The 
Greatest Hobby In The World." Even 
though we may be a bit biased, there is 
a lot of validity to that immodest claim. I 
set out to outline the various subgroups 


sol 1 F-G 2G 3 G 4 G-F 5 F-P 6P 7 P-F 


microwave operating. I bet I could work interest—aviation, camping, boating— 

nine or 10 stales, plus a lew Canadian I'd bet the list would grow to Ihe thou-_ 

provinces, all from the lop of Mount sands. 8 F 9 F-P 10 P 11 P 12 P 13 P 14 P 

Washington (6,300 feet) in northern There’s one more thing I’ve been 

New Hampshire. meaning to gel to, and I think I’ll put it at __ 

Speaking of northern New Hamp- the top of the list. My neighbor's 10- IS R 16 P-F 17 F-G 18 G 19 G 20 G 21 G-F 


up there? I already have the HF m 


mount that Oulbacker back onto ter dipole, and I IhinI 
. In fact, Outbacker has a new like to help me gel it 
coming out, and Douglas RF De- Then, when we’re 


22 F-P 23 P 24 P 25 P 26 P-F 27 F-G 28 G-F 


ly gotten involved in county hunting, but know what his 
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Build a Direct Digital 
Synthesis Rig 

Unlock Your HTX-100 

Is 2 Meters Hazardous 
To Your Health? 
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ICON IC-728 
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Letters 


Robert E. Weimer W5DPO, Albu¬ 
querque NM I just recently bought a 2 
meter handle-talkie. In the vernacular 
out here, I "jumped oil." And, It was de- 

In the 1950s I was “rock-bound." 
Crystals cost $3.99 each Irom Allied 
Radio in Chicago. And. once you got 
your rig on the air and standing by lor 
an opening in tratlic. It was wait . . . 
and wait... and wait. 

Later came the Citizen's Band, with 
23 channels. Just like being rock- 
bound again. Wait.. . and wait... and 

Now we have 2 meters with re¬ 
peaters. Just like being rock-bound. 
And it's wait... and wail... and wait. 

While waiting alter I programmed 
the HT. I could listen to some ol the 
conversations and I was tascinated 
that It seems the longer the years, the 
less the change. 

"Can you pass some emergency 
traflic?" "Yes." While waiting lor the 
emergency trallic to come, another sta¬ 
tion came on the air to gush how nice It 
was to meet at the picnic, what a lovely 
time was had by all, and on and on. I 
wondered II the person who was wait¬ 
ing lor the emergency traffic to be 
passed was bleeding uncontrollably. 
Later, I checked the Cailbook and 
found that the gusher was an Extra 
class licensee—which sums up that 
technical knowledge does not always 
come with common sense. 

David Satterfield WB7VET, Car- 
son City NV I read David Cassidy’s 
“Random Output” column calling clubs 
who restrict Technicians from using 
their repeaters “prejudiced," "sell-inflat¬ 
ed snobs," with "zealous hatred" and 
"regressive, bigoted ignorance." He 
agrees that It Is perfectly legal for them 
to do whatever they wish with their 
equipment, but in the same breath he 
encourages us to go on a witch hunt 
for him and ferret oul these clubs and 
their officers so that they may be 
placed in the stocks of 73's town 
square and exposed as evildoers, de- 
spoilers ol amateur radio! Which brand 
of bigotry and zealous hatred is worse, 
his or theirs? 

This is more of the “I have rights 
and you must accept me as I am” men¬ 
tality that Is so prevalent these days. 
Which, when translated, more often 
than not means “I want It all whether I 
earned it or not!" I'm surprised that 
some Tech or Novice hasn't sued the 
FCC because they restrict his freedom 
of speech on 80 meters! I myself am a 
Technician. I happily work code and 
only sometimes use VHF. I would not 
open a vein if I couldn't use a repeater 
because I was a Tech. I might go out 
and get my General, something that 
takes more effort than griping! I heard 
of a club in my Novice days that you 
could join only if you could copy 50 
wpm or better. How unfair! How dare 
these bigots not let me join their club 
and use their gear? Didn't a study 
show that the inability to copy code 
over 10 wpm is due to the right and left 


Number 1 on your Feedback card 


From the Hamshack 

hemisphere's being slightly out of 
synch? We're developmenlally dis¬ 
abled! My lawyer is salivating. 

Mr. Cassidy, the Constitution does 
not guarantee anyone happiness. It 
guarantees the RIGHT to PURSUE 
happiness. In the private world this 
means you must EARN the PRIVI¬ 
LEGES that guarantee happiness. Am¬ 
ateur radio is a hobby. If you want 
more from the hobby then get better at 
It. If these whining Techs want more, 
then either upgrade (effort), or join an¬ 
other club (no effort). 

David^When you talk to me about 
the Constitution you're preaching to the 
choir, but intolerance of bigotry and 
prejudice cannot be labeted bigotry it¬ 
self. I firmly believe that we are only 
entitled to what we earn, but that 
doesn't excuse those who consider 
themselves “better" because of race, 
religion or license class. If we apply 
your twisted to^ to other forms of big¬ 
otry, your advice to a black man who is 
excluded from a country club is lor him 
to 'become while," or perhaps women 
should “become men" in order to at¬ 
tend a business lunch at an all-male 
dub. Your argument presupposes that 
Technicians are lesser beings and 
should be treated as second class 
hams. Do you feel the same about oth¬ 
er races, religions and sexes? 

Any ham club that openly discrimi¬ 
nates against certain license classes 
should have no problem w9/i us adver¬ 
tising that tact. If they don't feel com¬ 
fortable with us listing them as a dis¬ 
criminatory club, then they must obvi¬ 
ously feel there is no justification lor 
their discrimination. You see, if you 
shine a light on a cockroach it runs and 
hides. If they don't have any qualms 
about what they're doing, they 
shouldn't have a problem with us shin¬ 
ing a light on them. Some things are 
just plain wrong and discrimination, for 
any reason, is one ol those things .. . 
David N1GPH 

Dean Sanderlln N9ILO. Waukegan 
IL Well Wayne, you can take at least 
partial credit for getting someone else 
up and doing something productive: 
me. After 18 years ol repairing things 
electronic, mostly commercial two-way 
equipment, and doing It while working 
for somebody else. I finally decided to 
start doing it while working for myself, 
as my ad in "Barter 'n' Buy" will attesL 
It finally sunk in alter coming home 
from a local hamfest with a sick com¬ 
puter, the one I'm writing this letter on. 
and having It up and running the same 
afternoon. I asked myself why, with all 
this experience, shouldn't I be using It 
for my own benefit, and tor the benefit 
ol Ihose who could really use it? With 
all the new operators, I believe compe¬ 
tent service will be in demand. I would 
also like lo share my experience. Like 
Willard Shears W2IOS ("Letters," May 
1992), I would like to be able lo teach 
troubleshooting lo these newcomers 
or. for that matter, to anyone else who 
would care to learn. 


I am not a relative newcomer to am¬ 
ateur radio, as my call might Indicate. If 
you have a '66 Cailbook you might find 
my name next lo WN9UYJ. True, there 
is a large gap there, but I never got loo 

About your editorials, Wayne: They 
are what got me to get up and get my 
ticket again. They are also what got me 
to finally decide to take this step In self- 
determination. I thank you. 

Josh Kelly N0NPI, Ft Dodge lA 
During the past few months I have 
heard a number of comments about 
the language and content of the QSOs 
on HF. This is giving amateur radio a 
very bad reputation. This Is also the 
reason I have never worked HF and 
probably never will (aside from the 
ridiculous CW requirement). 

I have also heard about a lot of 
CBers who are NOT licensed amateurs 
on 10 meters, running the Radio Shack 
10m mobiles. Last night I heard some¬ 
thing that really made me mad. A cou¬ 
ple of local CBers who were talking on 
10m mentioned that they were both go¬ 
ing to Radio Shack in the morning lo 
buy 2m HTs. 

Then there was the group that I 
heard about on 80m. A No-Code Tech 
was talking lo a group about how he 
had just received his license the other 
day and how he refuses to learn the 
code. Basically, he was telling the FCC 
where to go. While I am against code. I 
DO NOT advocate this type of opera¬ 
tion. Face it The code requirement Is 
there and. until this changes, we have 
to live with it. 

As far as the Illegal use of 2m HTs 
Is concerned, I think we should have 
some way to limit the sale of amateur 
gear. Yes, It would be a big pain in the 
rear to have lo prove that you have a li¬ 
cense every time you purchase gear 
from a commercial vendor, but there 
are a lot of other things In the world 
that are an even bigger pain. Besides, 
It would only lake two seconds to show 
the salesperson your tickeL 

I can hear you all crying now, "But 
what about new hams, those who have 
passed the lest and are walling for 
their ticket to come ih the mall?" If they 
have the certificate showing that they 
passed, then they could purchase 
equipment. Sure, people could lie, or 
use someone else's license, but It 
would cut down on the problems. I just 
hope those who aren’t licensed but 
who purchase 2m HTs decide lo take 
the No-Code test. It only takes a week 
or so ol studying to pass it. 

Andrew H. Kilpatrick WZ8A, West 
Chester OH Wayne, with regard lo 
the Baxter problem, you are totally cor¬ 
rect, of course, both with respect to the 
FCCandtheARRL. 

For your information, alter twice re¬ 
questing the ARRL’s position on 
K1MAN/IARN and then sending in a 
blank renewal form which also request¬ 
ed an answer, Dave Sumner finally 
sent me some two-year-old OST clip¬ 
pings which joyfully proclaimed that the 
ARRL was not part ol the "controver¬ 
sy.” The sad thing Is that I will probably 
rejoin that operation just for the outgo¬ 
ing QSL bureau. 

As to your suggestion of generating 
antHARN broadcasts on frequencies 


frequented by Baxter’s mulli-channe 
transmitters: That should be effective 
and with just the Information we al¬ 
ready have on lARN, several hours of 
interesting broadcasting should be 
possible. 

There is one small problem, howev¬ 
er. I believe that such broadcasts, in 
order to be at least as "legar as Bax¬ 
ter's, should be made by a legitimate 
amateur radio organization. Certainly it 
WGI were to sponsor such an organi¬ 
zation, it would be many limes more le¬ 
gitimate than lARN. In any case, let’s 
say the organization is called "NRAl”— 
not to be confused with the NRA—and 
Is chartered to stop broadcasting Inter¬ 
ference caused by amateurs on the 
amateur bands (NRAl = No Radio Am¬ 
ateur Interference). Broadcasts would 
begin prior to lARN diatribes and infor¬ 
mal nets would be encouraged after 
each broadcast to discuss the broad¬ 
cast material. Scheduled broadcasts 
would continue (emanating from Maine 
or New Hampshire) until egomanlacal 
broadcasts on the amateur bands are 
voluntarily discontinued, or are out¬ 
lawed by some attorney-type political 
appointee who "works" for the federal 
govemmenL 

So how about It, Wayne? Would 
WGE sponsor the amateur radio Infor¬ 
mation group, NRAl? (As sponsor, you 
can also select the name of your 
choice for the organization.) Please 
say yes. and I’ll get the tape recorder 
rolling (I’m beginning to get that broad¬ 
caster’s sense ol power already!) and 
start looking for willing transmitters 
Down East. 

Andy—It doesn't take much ol an 
organization to be more legitimate than 
Baxter's lARN, which is made up 
largely of hubris emanating Irom Bax¬ 
ter. A name? Hmmm. Let's see... we 
might have the Radio Amateur Interna¬ 
tional Network and RAIN on his pa¬ 
rade. But if you're going to retransmit 
Baxter's bulletins you can do It as an 
official lARN news station... that's the 
Institute ol Arrateur Radio Network. 

I originally formed the lAR in 1963 
because we needed an official "organi¬ 
zation" to contract for group travel. We 
look a group ol 73 amateurs on a tour 
ol Europe, with hamfests in London, 
Pans, Geneva, Rome and Berlin. We 
would have continued except for the 
ARRL's Incentive Licensing proposal to 
the FCC which brought the hobby to a 
screeching halt in 1964. 

As the Secretary of the lAR I'd like 
lo see cooperating radio amateurs im¬ 
prove Baxter's coverage by repealing 
his broadcasts ... at least until such 
time as the lAR is able lo provide 
endless information resources of its 

If Baxter's transmissions are legal, 
then any repealing of them should be 
equally as legal. . . with appropriala 
identification as per Part 97. if our 
transmissions start before Baxter on 
14.275, then KIMAN will be intention¬ 
ally interfering with (jamming) our lARN 
broadcasts if he comes on. 

The Institute is an honorary mem¬ 
bership organization with no paid dues, 
so we're not soliciting any dues or 
donations . . . only service in the I 
ong-range interest or amateur radio 
... Wayne Q 
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Thoughts At 70 

My wife took advantage of the bar¬ 
gain airfares, so we celebrated my 
70th birthday In Alaska. Other than a 
couple-hour stopover In Anchorage, 
this was my first real visit to Alaska, so 
I was looking forward to it. More about 
that presently. 

There was a chart In Time which 
showed the life expectancy for people 
according to their birth year. It turns 
out that when I was bom my model 
was scheduled to last an average of 
55 years, so I'm already 15 years into 
overtime. No wonder so many of my 
old Navy and college friends are dead. 

Since there's no way to gauge how 
far this overtime thing can be pushed 
and I don't notice Willard Scott being 
overrun with centenarian announce¬ 
ments, I'm going to do my best to stay 
healthy and cause as much trouble as 
I can with whatever time I've got left. 

The Ketchikan 79 repeater provid¬ 
ed a OSO with three locals; two were 
heading out of town lor the weekend. I 
tend to somehow run Into things like 
that, so I'm used to it. The chap I real¬ 
ly came to visit. Bob KL7NC. the pub¬ 
lisher of The Local Paper, was there, 
so I was all set 

When Sherry asked if I was inter¬ 
ested in going to Alaska I surprised 
her with a yes. When she asked 
where in Alaska, I answered 
Ketchikan, Ketcha-what? Well, It Isn't 
as well known as Anchorage, Juneau. 
Valdez. Fairbanks. Sitka and so on. 
but dagnabit. it's the most visited city 
in Alaska, and that's where I wanted to 
go. So we went 

We arrived there on the evening of 
my 70lh birthday. The next morning 
Bob picked us up and look us to one 
of the Iwo radio stations lor an inter¬ 
view. Then we drove a block to the 
other station lor another. From there It 
was a two-block drive to the dally pa¬ 
per lor a third interview. I talked about 
my new book, about amateur radio, 
music, and computers. 

If you ever take a cruise to Alaska 
you’ll spend half a day in Ketchikan. At 
least two cruise ships slop there every 
day during the summer, so they get 
over 300,000 visitors a year as a re¬ 
sult. It's a town of about 13,000 during 
the summer and maybe 5,000 during 
the winter, with the rest heading south 


lor more daylight and less rain. 

Rain is the operative word. They 
average about six clear days a year, 
so I was very lucky to have two beauti¬ 
ful sunny days lor my visit. They get 
14 feet of rain a year. Thai's feet, not 
inches. I think there's one place on 
earth where they have slightly more 
rain. Oddly, they don't get much snow. 
The main industry is fishing, of course. 
There are a zillion fishing boats. 
Tourism is second, so the downtown 
area is almost wall-to-wall gilt shops. 

Most of the downtown is built on pil¬ 
ings, There just isn't much flat land 
around there. Many houses are built 
on the sides of hills and several 
“streets" are actually wooden stairs. 
The town is about two miles long and 
mostly one block wide, running along 
the water. It's on an island, so the 
roads don't go very far. The airport is 
on a neighboring island, with a small 
ferry connecting it to the town. 

In the afternoon Bob organized a 
reception at my hotel, giving me a 
chance to meet more hams and some 
local politicians. In the evening we 
went to see a mellerdrammer put on 
by local non-actors. It had something 
to do with a fisherman who robbed lo¬ 
cal fish traps to put his daughter Little 
Nell through school. Why the villain 
wanted to marry her (she weighed in 
at around an eighth ton) I'll never 
know. She was In love with a Dudley 
DorIghI type of chap, who apparently 
hadn't given any thought to how much 
it would cost to feed his beloved. Inex¬ 
plicably. the play has been running 
summers lor 26 years. 

The prices are about 50% higher 
than Seattle, but salaries apparently 
aren't. A one-day visit about covers 
things. This gets you to the fish hatch¬ 
ery and the totem pole museum. Hey, 
that's more than we have for visitors to 
Peterborough. We’ve got the McDow¬ 
ell Artist Colony and you're done. The 
totem poles were more Interesting. Ev¬ 
er the entrepreneur, it made me want 
to get into the totem pole business. 
Well, I've now visited Alaska . . . and 
enjoyed it. 

My visit to Ketchikan was a won¬ 
derful birthday present. Last year we 
went to Orlando and did Walt Disney 
World, Universal Studios and Epcol. A 
couple years before we went on a 
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mystery train round trip between New 
York and Washington. We were in a 
club car with the actors while they put 
on a murder mystery, with the audi¬ 
ence as part of the play. 

At 70 I get to ski free at the New 
Hampshire state-run ski areas. And 
I'm drawing full Social Security bene¬ 
fits now. which is crazy. Other than 
that the benefits of lasting this long are 
few. It does tend to bring up the ques¬ 
tion of how much longer I can last. 
Both my folks lived to be 87, so I 
guess my genetic structure is sound. 
And when you consider that my lather 
smoked until he was around 65. and 
suffered terribly from emphysema and 
other smoker's illnesses for the last 
lew years. I might have a chance to 
beat his record. My mother died of 
Alzheimer's. If I see even the begin¬ 
nings of that. I'll consult the book Final 
Exit. There’s no way I’m going that 
route. Of course, if I'm able to put 
some lire under the medical induslry 
and get them to change their whole 
basic approach to illness, I could be 
around for a while. I believe the key to 
eliminating all illness is within our 
grasp. 

Bob and the people of Ketchikan 
made our visit a treasured memory. 
We thank them. 

A Packet Newsletter 

Paul Straney N2LSS has started a 
new packet newsletter you might want 
to check ouL Issue #1 shows a good 
start, with six pages. The subscription 
price lor this bi-monthly is S7 per year. 
Send Paul a buck for a sample copy 
(P.O. Box 167, Garrattsville NY 
13342). 

I'm a huge believer in ham news¬ 
letters as aids to the development 
of special ham interests. Back when 
73 was first started we tried to help 
hamming grow with 6up. a VHF 
newsletter. 5-7-9. a CW-oriented 
newsletter, and a dub bulletin support¬ 
ing newsletter providing material to 
help dub newsletter editors make their 
newsletters more interesting. Alas, 
these all blew away when amateur 
radio collapsed in 1964 as a result of 
the ARRL's Incentive Licensing pro¬ 
posals ... the rule changes they 
proposed quickly put 85% of the ham 
dealers and manufacturers out of 


business within a year or two. 

This also killed my growing ham kit 
business, where we were furnishing 
kits of parts to heip readers build con¬ 
struction projects described in 73. I 
bought the parts at Evans Radio In 
Concord, New Hampshire, and put 
them into kits lor the readers, passing 
them along at about my cost in order 
to help them have fun building. 

So let’s support all of the spedal in¬ 
terest ham newsietters and help them 
grow. Help them get advertising and 
patronize their advertisers. Newsiet¬ 
ters, like magazines supporting any 
new technology, provide needed com¬ 
munications between the hams devel¬ 
oping new technologies. They also 
make it possible lor newcomers to the 
interest to come up to speed fairly 
easily. And, most important of all, they 
make it possible lor entrepreneurs to 
go into business providing products lor 
the new technology and reach their 
potential customers quickly and inex¬ 
pensively. Without these start-up firms 
you can't build a new Industry. 

When I started publishing Byle. 
back in 1975. this was my aim. I’d got¬ 
ten the concept from the success I’d 
had in 1969-72 with supporting NFM 
and repeaters with my Repeater Bul¬ 
letin. plus hundreds of articles In 73. 
When the computer articles I was run¬ 
ning in 73 were so enthusiastically re¬ 
ceived, I knew Byte was needed and 
would be a success. 

So keep an eye peeled for ham 
newsletters and support 'em. Let me 
know if any Interesting newsletters 
turn up that I may not know about. 
There are a couple out there being 
published by hams I consider crooks. 
I'm not going to waste money with 
lawsuits by naming them, but you may 
be sure I won’t be recommending ’em. 
At my age I don't need the extra ag¬ 
gravation. 

A Fatter Magazine 

Would you like to see 73 twice as 
thick every month? Well, so would we. 
I know it’s going to come as a humon- 
gous surprise to some readers when I 
let the cat out of the bag ... the thick¬ 
ness of the magazine is proportional 
to the pages of advertising. It's that 
simple. 

The time was when 73 had the 
most ads in the field. That was before 
IDG trashed it, making many major 
advertisers terminally angry. So why 
did I sell it in 1983? Because I had no 
choice. I was faced with either selling 
my publishing company, together with 
all my magazines, or being forced out 
of business by either IDG or Ziff... or 
both. That's what happens when the 
megapublishers come into a field. 

So I sold everything and started 
fresh, building a whole new publishing 
business. That took a couple years. I 
had to hire and train a new staff, get a 
new building, put in new typesetting 
and production systems, and so on. I'd 
believed that I would continue to be 
the publisher of 73 for IDG. but I soon 
found myself locked out. They said the 

Continued on page 86 
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Atlas Radio Returns _ 

Herb Johnson W6QKI, whose innovative 
talents have brought many firsts to ham ra¬ 
dio, is back in the marketplace once again. 
Herb has revived his well-respected Atlas Ra¬ 
dio Company and has introduced a new high- 
quality, yet budget-priced, high frequency 
transceiver that just about any ham can afford. 
Priced at only $795, the Atlas 310 features a 
hot receiver with exceptional dynamic range 
and a 150-watt output transmitter designed for 
SSB, CW and digital modes such as packet 
and AMTOR on all nine bands. For more infor¬ 
mation, write to; Atlas Radio Co., 1556 Lower 
Lake, Cardiff CA 92007. or call (619) 944- 
9622. TNX Westlink Report #635. October 12. 
1992. 


lARU Region 2 Meeting 
Formally Recognizes 
HF Packet _ 

The International Amateur Radio Union 
Region 2 Conference was held in Curacao 
August 31st to September 4th, 1992, and 
the decisions made will definitely have an im¬ 
pact on the future of high frequency fully auto¬ 
matic packet radio forwarding worldwide. The 
group adopted specific terminology to define 
digital communications as follows. 

Digital modes (“digimodes") describe RTTY, 
AMTOR and packet (including new systems 
like FACTOR and CLOVER), but not FAX and 
SSTV; “packet priority” refers to band seg¬ 
ments in which digital modes other than pack¬ 
et are permitted, but may not claim protection 
from packet. It was agreed that CW remains a 
permitted mode throughout all amateur bands. 
How to classify digilal voice and image modes 
was left unresolved for the moment, as these 
were not burning issues and the task at hand 
was difficult enough. 

The joint committee then recommended, 
and the plenary adopted, band plans for the 
digital modes as follows. 

80 meters: 3.580-3.635 MHz digital modes; 
3.620-3.635 MHz packet priority. 

30 meters: 10.130-10.150 MHz digital 
modes; 10.140-10.150 MHz packet priority. 

20 meters: 14.070-14.0995 MHz digital 
modes; 14.095-14.0995 MHz packet priority; 
14.1005-14.112 MHz CW/phone/ packet 
shared (note 1 kHz guard band centered on 
14.100 MHz for the NCDXF beacon network). 
This is a great improvement for packet opera¬ 
tion, which under the previous band plan had 
been limited to below 14.0995 MHz—a limita¬ 
tion that had a lot to do with RM-7248 being 
shot down. The Region 3 band plan has 
shown packet to 14.112 MHz since 1988, and 
the Region 1 band plan has followed suit only 
since May of this year. 

17 meters; 18.100-18.110 MHz digital 
modes; 18.105-18.110 MHz packet priority. 

15 meters: 21.070-21.125 MHz digital 
modes; 21.090-21.125 MHz packet priority. 

12 meters: 24.920-24.930 MHz digital 


modes: 24.925-24.930 MHz packet priority, 

10 meters: 28.070-28.189 MHz digital 
modes: 28.120-28.189 MHz packet priority. 

Because of widely differing patterns of us¬ 
age, the joint committee was unable to come 
up with a plan for 40 meters that everyone 
could agree to. But there was a compromise 
proposal offered by Ecuador. Under the com¬ 
promise, 7.040-7.050 MHz would be used for 
“international packet" while 7.100-7.120 MHz 
would be available for packet use within Re¬ 
gion 2. 

There will be some problems implementing 
this 40 meter approach. Novice activity and 
the 200-watt power limit that applies to this 
segment, but we viewed it as a step in the 
right direction and did not object to adoption of 
the compromise by the plenary. TNX Jerry 
Williamson KC6LHA; Westlink Report #635, 
October 12. 1992. 


HF Digital Accord Reached 
in Pallas _ 

Representatives of those amateurs us¬ 
ing unattended low-band forwarding under 
the STA met with the American Radio Relay 
League's Digital Committee in Dallas to see 
if an agreement could be worked out, 
which would result in a proposal to the 
FCC to allow continued operations after 
the current STA runs out. The present Spe¬ 
cial Temporary Authority, issued by the FCC to 
demonstrate the practicality of such a system, 
is scheduled to expire December 31st. Since 
the ARRL's position was to file for "semi-unat¬ 
tended" operation, the packet wizards protest¬ 
ed loudly that such a rule change in place of 
the STA would kill the utility of the network. 
The following is the ARRL press release Is¬ 
sued September 29.1992: 

On September 26 the ARRL Digital Com¬ 
mittee met in Dallas with five representatives 
of the present HF automatic-forwarding STA 
networks, to discuss ways to continue the ex¬ 
isting fonvarding networks while protecting the 
interests of other users of the bands. The par¬ 
ticipants noted the lARU Region 2 digital band 
plan which was adopted September 4 in Cura¬ 
cao. This international agreement opened the 
door to reconsideration of recent recommen¬ 
dations of the Committee to the ARRL Board 
of Directors. 

The committee recommends that the part of 
the lARU Region 2 band plan providing for 
digital forwarding be incorporated into the U.S. 
regulations. The ARRL board will consider this 
recommendation as a potential petition for rule 
making to the FCC. The committee also rec¬ 
ommended that the ARRL request an exten¬ 
sion of the current STA for the period during 
which new rules are under consideration. 

In concert with the recommendation, which 
would allow automatic operation while provid¬ 
ing rules to protect nonautomatic users of the 
bands, the group formulated a tentative volun¬ 
tary band plan for fhe digital parts of the MF 
and HF bands. Interested parties are encour¬ 
aged to comment on the tentative band plan, 


which will be made widely available. 

The participants agreed that the changing 
nature of the digital state of the art requires 
that periodic review of national and interna¬ 
tional band plans be made. The committee 
pledges to work with all segments of the digital 
community to suggest such changes to the 
band plans as may be needed in the future. 

TNX Westlink Report #635, October 12, 
1992; ARRL Bulletin 93. 


Cited for Language _ 

The FCC has cited an amateur for “inde¬ 
cent speech” on the 20 meter band. On 
September 23 the Commission announced a 
Notice of Apparent Liability (NAL) for $2,000 
had been sent to Allen Burton KA4URC of 
Hombeak, Tennessee, alleged for willful viola¬ 
tion of FCC Rule 97.113(d), which prohibits 
transmission of indecent words and language 
on amateur radio stations. 

Burton. 60, is a General class licensee. Ac¬ 
cording to the NAL, on the afternoon of June 
29.1992, the Commission’s Kingsville, Texas, 
office monitored a conversation on 14.300 
MHz which included KA4URC. “We find,’ the 
NAL said, "that the words and language trans¬ 
mitted are indecent within the meaning of Sec¬ 
tion 97.113(d) and prevailing Supreme Court 
and Commission precedent.” 

“We find that the transmissions describe 
sexual acts and organs In a patently offensive 
manner and go well beyond what an average 
adult person in any community would consider 
to be worthy of protection,” the Commission 
said. 

The NAL said one of fhe Commission’s 
goals is to “protect children from exposure to 
sexually explicit communications over the air¬ 
waves." and noted here that “fhe transmis¬ 
sions were made in the summertime in the af¬ 
ternoon when there is a real likelihood that 
children are listening." An ARRL survey of 
young radio amateurs was used as corrobora¬ 
tion. 

Burton was fined less than the $5,000 that 
Commission guidelines would have allowed 
because if was his first offense and because 
he is an individual rather than a corporation 
(such as a broadcast radio or television sta¬ 
tion). Burton has 30 days in which to pay the 
fine or to explain why it should be reduced or 
not imposed. TNX The M.A.R.C. News, Octo¬ 
ber 1992. 


TNX ... _ 

... to all our contributors! You can reach 
us by phone at (603) 924-0058, or by mail 
at 73 Magazine, Route 202 North. Peterbor¬ 
ough NH 03458. Or get in touch with us on 
CompuServe ppn 70310,775; MCI Mail 
“WGEPUB": or the 73 BBS at (603) 924-9343 
(300-2400 bps), 8 data bits, no parity, one stop 
bit. News items that don’t make it into 73 are 
often put in our other monthly publication, Ra¬ 
dio Fun. You can also send news items by 
FAX at (603) 924-9327. 


6 73 Amateur Radio Today December. 1992 






The Techno-Whizzy 1, Part I 

Build a direct digital synthesis (DOS) radio. 

by John Welch N9JZW 



Photo B. The TW-I DDS transmitter consists of three separate PC hoards. The RF amplifier 
is shown on the left, the diode matrix for frequency selection is shown at the upper right and 
the DDS synthesizer hoard at the lower right. 


I ’ve grown tired of the same old designs be¬ 
ing rehashed over and over again. 1 wanted 
something new, something state-of-the-art, 
but my wallet balked at paying over $2,000 
for a new rig. Nobody offered a cheap Direct 
Digital Synthesized (DDS) radio but, folks, it 
is not only possible to design one, it is both 
fun and easy. 

No, it doesn’t have all the bells and whis¬ 
tles yet. What it does offer is a chance to 
build a DDS radio of your own, for a lot less 
than buying a whole new rig. It’s modular, so 
as 1 (or you) design new boards they can be 
added to the basic unit without throwing out 
all your work. I call it the TW-l, for Techno- 
Whizzy, model 1. 

The TW-l is a modular multiband CW 
QRP transmitter, using a new Direct Digital 
Synthesis (DDS) chip from Qualcomm (1055 
Sorrento Valley Rd., San Diego CA 92121; 
Tel; (619) 597-5005). It has 11 diode-pro¬ 
grammable channels and one dip switch vari¬ 
able frequency channel, and it puts out 2 
watts from 1 MHz through 21.5 MHz (that’s 
160 meters, 80 meters, 40 meters, 30 meters, 
20 meters, 17 meters and 15 meters. FULL 
COVERAGE, plus many MARS and CAP 
bands to bool). With some modifications to 
the amplifier stage it can even cover the 1750 
meter Experimenters Band. I’m planning to 
eventually add a receiver board, a linear 
amp. a doubler to get full HF coverage, a 
digital signal processor to handle SSB and a 
digital frequency display with keypad input. 

Instead of a VFO. the heart of this trans¬ 
mitter is the new Q2220 DDS chip from 
Qualcomm. It runs at 55 MHz clock input, 
and has a 24-bit phase accumulator. In En¬ 
glish, this means that the minimum frequen¬ 
cy change is 55,000,000 / 22-* (two raised to 
the 24th power), or just about 3 hertz. Above 
l/8th the clock frequency, the quality of the 
output signal falls off, but tight filtering can 
remove the harmonics. Between 1/3 and 1/2 
the clock frequency is the maximum output 
frequency you’ll get without a lot of fancy 
filters. I’ve designed the TW-l to run at any 
frequency from 3 hertz to over 21 MHz in 3 
Hz steps while maintaining a decent sine 
wave output to the amplifier. With the addi¬ 
tional filtering after the amplifier, it’s FCC 
legal—the spurious emissions are all more 
than 30 dB down as measured on a spectrum 
analyzer. 

How It Works 

The frequency is set using pull-up resistors 
and diodes. The input to the Q2220 chip is 
binary (don’t panic—I’ll explain this later), 
with I’s being a 5-volt input and O’s being 
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grounded inputs. There is a line of pull-up 
resistors, one for each input line, and a place 
to install pull-down diodes. When you select 
a channel, it grounds the cathode end of that 
row of diodes, pulling those lines low. 

The Q2220 reads the input lines from the 
frequency selection board 55 million limes a 
second (once per clock cycle), and adds that 
value to its current value in the phase accu¬ 
mulator. (If the result is larger than 2^*, it 
subtracts 2^-* from it to keep the phase angle 
between 0 and This number, expressed 
as a percent of 2--*, tells the DDS how far 
around a circle it currently is. It then calcu¬ 
lates the sine at that position, and outputs the 
sine's value to the Digital-io-Analog Con¬ 
verter (DAC). 

The DAC then takes this value and trans¬ 
lates it into a voltage between DC and 1 volt. 
At this point, the signal doesn’t look like a 


sine wave—it looks like a staircase with up 
to 256 steps built on a sine wave. To remove 
the “staircase.” the signal is passed through a 
seven-pole low-pass filter that cleans it up. 
The now-clean sine wave (at 2 milliwatts) is 
sent to a low-level class A linear RF amplifi- 

If the key is on, power is applied to the 
class A driver amplifier, which then ampli¬ 
fies the signal to 80 milliwatts and passes it 
to the final amp. The final runs class A also, 
for maximum linearity (after all. if you’ve 
gone through all the trouble of making a 
clean sine wave, why mess it up with a non¬ 
linear amp?). The final outputs 2 watts into a 
50-ohm load (either a dummy load or your 
antenna). 

Switching to another frequency is easy; 
just turn the channel knob. The DDS chip 
reads the new value, and starts all over from 







Figure /. Block diagram of the TW-l DDS transmitter circuit. 


there. It takes six clock cycles for this 
change to be seen at the driver stage, which 
is about 120 ns—so fast it’s effectively in¬ 
stantaneous. There are no adjustments to 
tweak, no guessing where you are—^just 
click and you’re there. That's the joy of a 
digital rig! 

How to Set the Frequency 

Okay, now for the hard part—math! With 
the simple setup this rig has. you do have to 
do some pencil work. It’s not hard, and you 
can even cheat two ways—I’ve included a 
table of several standard QRP frequencies 
and there's BASIC source code for a pro¬ 
gram to compute the frequency if you have a 
computer. 

Keep in mind that there is a difference be¬ 
tween repeatability and absolute accuracy. 
This rig is repeatable—a channel is always 
on the same frequency it was la.st time. It can 
also be accurate, but you’ll have to measure 
the output frequency of your particular oscil¬ 
lator. Mine was 55.001 MHz or so at room 
temperature. If you want accuracy, u.se your 
exact oscillator frequency instead of 55 mil¬ 
lion in the following calculations. Note: The 
table was designed using 55 million—it’ll be 
close to the correct frequency and repeat- 
able. but not absolutely accurate. 

Remember earlier where I said the DDS 
has a 24-bit phase accumulator, and runs at 
55 MHz? The size of a step, then, is 55 mil¬ 
lion divided by 2-*. To get the radio on your 
desired frequency, divide your frequency by 
that step (55000000/16777216. or 
3.2782555). Convert this number to bina¬ 
ry—use a scientific calculator, computer or a 


13-year-old computer nut for this. The num¬ 
ber must have 23 digits—if you’re short a 
few. put O’s at the LEFT side until you have 
23 digits. 

Pick an unused switch position and find 
the line of holes for that channel (they’re 
numbered starting from FI at the ribbon ca¬ 
ble back to FI 1 near the resistor packs). 
Counting from left (nearest the power sup¬ 
ply) to right, at every place you had a 0 put 
in a diode (lN914s will work fine) with the 
cathode (the banded end) in the air and the 
anode through the hole. Leave any spot that 
had a 1 empty. Run a wire lying all the cath¬ 


odes together, and run that wire into the hole 
nearest the silk-screened "F??” label for that 
channel. When you switch the channel se¬ 
lector to that channel, the diodes conduct, 
pulling those lines to ground. The lines with¬ 
out diodes remain at 5 volts. 

For example: If you want to set the TW-l 
to 7,040 kHz on channel 1, lake 
7040000/3.278555 = 2147483. Convening 
this to binary gives you 010 0000 1100 0100 
1001 0110. You would put a diode in holes 
1.3.4.5.6.7.10.11.12.14,15.17.18.20 and 23. 
(See Figure 6 for details). If you wanted this 
frequency on the DIP switch channel (chan- 
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nel 12), for any digit that was a 0 turn the 
switch ON. This will pull those lines to 
ground when you select channel 12. 

Doing 7030 kHz gives 2144433, or 010 
0000 0110 1000 0110 0001 in binary. 10.106 
MHz gives 010 1111 0000 1001 1111 0001 
in binary. For other values, see the chart on 
p. 18 showing some common QRP fre¬ 
quencies. If you don’t like the math and 
need a different frequency. I’ve written a 
program you can use (see the program list¬ 
ing on p. 18). 

Construction 

Take a tip from me—use a fine-tipped 
low-wattage soldering iron for these boards. 
The pins sometimes have traces running be¬ 
tween them, so keep a keen eye out for sol¬ 
der bridges and cold solder joints. When 
you're done soldering, nip off the leads 
close to the boards. This keeps things look¬ 
ing neat and will prevent accidental shorts 
when you assemble the boards into a chas- 

Build the power supply and frequency se¬ 
lector board first. Install the DIP switches 
and their diodes first, with the banded ends 
of the diodes tied together to the hole near 
the DIP switches. Set the DIP switch (chan¬ 
nel 12) to 7,040 kHz (see above). Attach the 


12-posiiion channel switch to a short length 
of ribbon cable, with the common connec¬ 
tion on the red wire. Run this cable to the 13 
holes at the right side of the board, with the 
red wire at the top. Bend one set of pins on 
the resistor packs horizontal (or use individ¬ 
ual resistors—I did), and put the resistor 
packs on the board with the horizontal set of 
leads in the holes and the other set in the air. 
Run a bare wire from the JUMPER hole 
across the pins in the air, soldering to each 
pin. Install the 50-pin header, being careful 
of shorts. Make sure you have the 7805 and 
the electrolytic caps in correctly. Check all 
connections for shorts and bad solder joints. 
When you’re satisfied with your work, apply 
12 volts to the power supply. You should 
have 5 volts at the jumper; if not. check your 
wiring. 

At the holes marked FF (for Frequency. 
Future), you should read 5 volts on holes 
2,8,9,13,16,19,21 and 22. Holes 1.3,4,5,6. 
7,10,11,12,14,15,17,18,20 and 23 should be 
at ground (0.7 volts or less). Remove power 
from the board and it’s functional! 

Next, build the DDS board. Install U1. the 
clock oscillator, first. The mounting is de¬ 
signed to allow either a 14-pin-sized oscilla¬ 
tor or an 8-pin-sized oscillator. Pin I is the 
same for either, but the 8-pin-sized oscillator 


is shorter and only reaches to the first set of 
holes. A 14-pin-sizcd device covers the mid¬ 
dle set of holes, and installs in the second set 
of holes. If you want to socket this chip, use 
a 14-pin socket but remove the unused pins. 
Also, install the jumper wire from Ul to U2 

Install the socket for the DDS chip (U2) 
next. Make sure the socket matches the out¬ 
line, with pin 1 facing up and the angled cor¬ 
ner in the upper left. Install U3, the DAC, 
and the 50-pin header. These parts ail have 
wires between pins, so be very careful when 
soldering them. 

I socketed U3, and ran into phase jitter 
problems that were cured by adding two ex¬ 
tra bypass caps soldered directly to the pins 
on U3.1 added a 1.0 pF cap between pins 16 
and 14, and another between pins 13 and 11. 
For best results, these should be tacked in 
either on the chip or under the board, but 
keep the leads as short as possible for good 
bypassing. 

Install the filter next. LI and L3 are 12 
turns on a T37-2 (red) core and L2 is 14 
turns on a T37-6 (yellow) core. For those 
who are new to this, a "turn” is any time the 
wire goes through the hole. (A bobby-pin on 
a core would be one turn.) Once you have 
these wound, spread the turns out to cover 
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MICROWAVE AMPLIFIERS 
DOWN EAST MICROWAVE 

near Power Ajnpt 

r SSB. ATV. FM. 902-1296—2304-3456MHZ 
103 PA lOmWInSWout 1240-1300 MHz $i: 


1/H SvittMnt available, all 13.8 VDC /Some available InUI fan 
Low Noise Preamps & preamp kits—432. 902. 1296 
1691.2304,2401,3456 MHz, 5.7 and 10 GHz. 

33l>iA preamp 6 <18 NF 02 MHz 13.8V $ 9! 

23LNA preamp .6i}6NF !296MHz 13.8V $ K 

t3LNA preamp 7deNF 2300-2400MHZ 13.8V $13( 

I691LNAWP preamp tdBNF 1891 MHZ mast mounM 13.8V $14C 

4017LNAK preampkil 400-1700MH2 .6dB $ 4C 

Preamp kits lor 2304-10 GHz Wrtle or Call 

CALL OR WRITE FOR MORE INFORMATION 

B down east microwave__ 

Bill Olson. W3HQT 

_ Box 2310, RR1 Troy.ME049B7 '-^— 

(207) 948-3741 FAX: (207) 948-5157 

I MICROWAVE ANTENNAS 


'e 4. (a). PC board foil palternfor the DDS VFO board, (b). Parts placement. 



three-quarters of the core, then cover the cores 
in plastic model cement. Make sure you re¬ 
member which core is which! 

Install the remaining resistors and capaci¬ 
tors in their proper places. Solder a short (5" 
or so) length of RG174 coax cable to JI. with 
the center connected to the trace going to L3 
and the braid connected to ground (the other 
hole). Solder another short hunk of two-con¬ 
ductor wire to J3, and put an SPST .Normally 
Open momentary switch at the other end. This 
is the RESET switch, which resets the DDS 
chip. You’ll probably never use this, so it can 
go on the back of the case. 

Attach the DDS board under the power sup¬ 


ply board, leaving a small gap. Mounting 
holes have been provided at each corner for 
this. Make the ribbon cable to connect the first 
board with the DDS board. Pin I is on the left 
side, and should be the red stripe on the cable. 

Check all work carefully, because we’re go¬ 
ing to give it a trial run now. With the DIP 
switches set to 7.040 kHz as above, connect 
the two boards with the ribbon cable. Set the 
channel switch to 12. Connect power to the 
power supply board. You should get 5 volts at 
pin I of Ul. The input lines on the 50-pin 
header should be the same as they were when 
you tested the power supply board. Remove , 
power—we’re ready for a live test! 


j DOWN EAST MICROWAVE 

^ Bill Olson, W3HQT 

Box 2310, RR1 Troy, ME 04987 

: (207)948-3741 _ 

FAX; (207) 948-5157 I— 
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The Techno-Whizzy 1, Part 1 Continued from pane 15 


Feedback 


In our continuing effort to present the 
best in amateur radio features and 
columns, we recognize the need to go 
directly to the source—you. the reader. 
Articles and columns are assigned feed¬ 
back numbers, which appear on each 
article/column and are also listed here. 
These numbers correspond to those on 
the feedback card opposide this page. 
On the card, please check the box 
which honestly represents your opinion 
of each article or column. 

Do we really read the feedback 
cards? You bet! The results are tabulat¬ 
ed each month, and the editors take a 
good, hard look at what you do and 
don’t like. To show our appreciation, we 
draw one feedback card each month 
and award the lucky winner a free one- 
year subscription (or extension) to 73. 

To save on postage, why not fill out 
the Product Report card and the Feed¬ 
back card and put them in an envelope? 
Toss in a damning or praising letter to 
the editor while you're at it. You can alos 
enter your QSL in our QSL of the Month 
contest. All for the low. low price of 29 
cents! 


1 Letters 

2 Never Say Die 

3 QRX 

4 Techno-Whizzy 1, Part! 

5 Unlocking the HTX-100 

6 Review: iCOM !C-728 

7 Review: Micro Mag 
Mobile Antenna 

8 is 2 Meters Hazardous 
to Your Health? 

9 Build a LiTZ Decoder 

10 lambic Keyer Paddles 

11 Beach Brawley Boomer 

12 Carr’s Corner 

13 Review: Tigertronics BP-1 

14 RTTY Loop 

15 ATV 

16 Dealer Directory 

17 Expanded-Scale Voltmeter 

18 New Products 

19 Hamsats 

20 Homing In 

21 Packet & Computers 

22 Above and Beyond 

23 Hams with Class 

24 QRP 

25 73 International 

26 Ask Kaboom 

27 Special Events 

28 Barter ’n’ Buy 

29 Random Output 

30 Propagation 

31 Updates 



Fifture 6. An example of diode array programming for frequency selection. A frequency of 7.040 
MHz is shown. The view is from the front side of the frequency select/power supply hoard. 


Continued on page 18 
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Parts List 


Install the chips in the sockets. Be e.spe- 
cially careful installing U2! Removing this 
chip requires a .special tool to prevent dam¬ 
age. so make sure it faces up! You should be 
able to read the chip number if you have the 
50-pin header at your lower right. 

Temporarily solder a 51-ohm resistor 
across the free end of the RG174. Hook a 
frequency counter to the hot end of the 51- 
ohm output resistor. Once again, apply pow¬ 
er. You should have 7.040 kHz coming out 
of the unit. If so. congratulations! You've 
just built a basic DOS VFO! 

If it didn't work, check for power on pin 1 
of the ribbon cable. If there's power, check 
for +5 on pins 4 and 16—2.6.8.10.12.14 
should be ground. If these aren't right, check 
the ribbon cable and connectors. 

If there’s power to the VFO board, look at 
the inputs to the DAC (U.'^ pins 2-9). These 
pins should be changing very fast. If they 
aren’t, re-check the soldering on U2. check 
for clock signals out of U1 and try pressing 
the RESET switch. If the signals work while 
you press RESET, you've got a Normally 
Closed switch. 

If the inputs to the D.4C are changing, 
look for output. If there’s no output, the chip 
may be in backwards or dead. If there’s a 
signal at the output of U5. all that’s left is 
the niter and the cable. Check these, and re¬ 
pair as necessary. 

Now that you have a functional VFO. 
hook up a scope to the output. You should 
have a 0.7-0.8-volt peak-to-peak sine wave 
that looks pretty clean. Unplug the power, 
remove the 51-ohm resistor from the RG174 
coax and you now have a very u.seful signal 
source and lest generator. 

Next month in Part II, we will turn this 
low-level (2 milliwatt) signal into something 
a little more useful by adding a 2-watt am¬ 
plifier which should make this into a very 
capable QRP rig. HQ 


Some Common QRP Frequencies 
for the TW-1 

Frequency 
(MHz) MSE 

Set TW-1 diode array to: 

LSB 

1.810 

000 

1000 

0101 

1100 

1011 

1011 

1.84322 

000 

1000 

1001 

0100 

0101 

0000 

1.860 

000 

1000 

1010 

1000 

0100 

1111 

1.900 

000 

1000 

1101 

0111 

1111 

1001 

3.54025 

001 

0000 

0111 

1010 

0101 

1111 

3.560 

001 

0000 

1001 

0001 

1111 

0111 

3.579 

001 

0000 

1010 

1000 

1001 

1011 

3.6864 

001 

0001 

0010 

1000 

1001 

0100 

7.030 

010 

0000 

1011 

1000 

1011 

0001 

7.040 

010 

0000 

1100 

0100 

1001 

1100 

7.0805 

010 

0000 

1111 

0100 

1101 

1110 

7.110 

010 

0001 

0001 

1000 

0000 

0100 

10.106 

010 

1111 

0000 

1001 

1111 

0001 

14.060 

100 

0001 

0111 

0001 

0101 

0010 

14.161 

100 

0001 

1110 

1001 

1011 

1100 

18.074 

101 

0100 

0010 

0000 

0101 

0010 

21.060 

101 

0010 

0000 

0101 

0101 

0100 

Pul diodes, banded end up. wherever there is 


DDS VFO Board 

C1.C2.C7.C8. 

C9,C10 


0.1 (iF ceramic 
160 pF silver mica 
300 pF silver mica 
Low RF out 

50 pin-header (25 pins by 2) Digi-Key# 923876-R-ND 

Reset switch, SPST (Noimally ON) momentary 

0.542 pH, 12 turns #26 enameled wire on T37-2 toroid 

0.608 pH. 14 turns #26 enameled wire on T37-6 toroid 

10k ohm, 1/4 watt 

75 ohm. 1/4 watt 

55 MHz osdllalor module Digi-Key# SE1109 

02220 DDS by Qualcomm (See note below) 

CA3338AE DAC by Harris 
44-pin PLCC socket for U2 
If needed 


Ribbon cable connector 


Digi-Key# CA3338AE 
Digi-Key# A417-ND 

1 pF ceramic between pins 16 & 14 of U3 
1 pF ceramic between pins 11 & 13 of U3 
DIgl-Key# ASC50T-ND 


Diode Matrix Frequency Selection & Power Supply 
Cl ,C3 100 pF 25-voll electrolytic 

C2 0.1 pF 

D1 1N4004 

D2.D3,D4,D5.D6, 1N914 

D7.D8.D9, D10.D11.D12. 

D13.D14,D15, D15.D16.D17. 

D18.D19.D20. D21.D22.D23.D24 

50-pin header (25 pins by 2) 


J2 

RP1.RP2.RP3 


Digi-Key# 923876-R-ND 

12 volts in 

20k ohm, 1/4-wall R-packs or 20k. 

1/4 watt individual resistors Digi-Key# 761-3-R20K 

Channel selector 1P12T rotary switch Digi-Key# EG1952-ND or GH5601-ND 

8-position DIP switches Digi-Key# A5208-ND 

50-pin ribbon cable connector Digi-Key# ASC50T-ND 

7805 voltage regulator 

— 1N914 for selling channels 


A complete kit of parts (including the PC boards) is available from ElkIronIcs-NE, Rt. 1 Box 789, 
Hancock NH 03449, Tel: (603) 525-4001. Prices as follows: DDS VFO module — S99; Diode Matrix 
module — S49: Power Amplifier module — S49; Output Filter module (specify band)— S10. A complete 
package ot all modules — $199. The Qualcomm Q2220 DDS chip can be ordered separately lor $39. 
All prices include poslage/handling. 

Etched and drilled PC boards for this project are also available separately from FAR Circuits, 18N640 
Field Court. Dundee IL 60118. Pricing: DDS VFO PC Poard — $8; Diode Matrix — $8; Power Amplifier— 
$6: Output Fitter board— $3. Please add $1.50 per order for shipping. 

The Q2220 (as well as data sheets) is also available directly from Qualcomm. 10555 Sorrento Valley 
Rd., San Diego CA 92121; (619) 597-5005, for $49. but they have a $150 minimum order. 

The CA3338A. the 55 MHz dock osdllalor and most of the small parts are available from DIgl-Key: 
(800) 344-4539. 

Toroids are available from Amidon Associates or KA7QJY Components (Danny Slevig), Box 3893, 
Logan UT 84323; Tel; (801) 563-5173. 


Basic Program to Determine Diode Array Placement for a Given Frequency. 

















I your Feedbac 


The Key to Unlocking 
the HTX-100 

by Edward Oros AC3L 


O ne of my favorite radios is Radio Shack's doesn't move with the RIT control! Next, disconnect the power from the radio. 

HTX-100. I’ve had a lot of fun working . Take the lOk variable resistor and solder the 

DX from my car with this rig. It is also one of Conversion center tap lead of the resistor to the board at 

the easiest to modify, if you want to unlock the What’s the answer? A simple modification the -t-8 solder point. Next take the 6-inch wire 
RIT to allow the transmit frequency to move in and solder it to either of the two remaining 

One of the major drawbacks with a rig of sync with the receiver frequency when using leads of the variable resistor. Use a sharp tool 

this class (HR-2510, HR-2600. HTX-100) is the RIT control. This mod takes only a few to break the straight line trace that you Just 

the tuning. There are usually four-step sizes minutes, is reversible (in case you change found. Cut it in the middle of the line if possi- 

uscd when tuning to the desired frequency your mind later) and really makes the radio a ble. Then solder the free end of the 6-inch 

(500 kHz, 10 kHz. 1 kHz and 100 cycles). The pleasure to use afterwards. wire to the end of the trace closest to the front 

.500 kHz step is rarely used; its main purpose There are only two parts to this conversion, of the radio. The existing end solder point 
is to move you from one part of 10 meters to You’ll need a 6-inch piece of wire and a lOk works nicely for this. This trace line originally 

another. For example, if you arc variable resistor. Any 10k pot should work provided voltage only during receive. Since 

in the CW portion of the band and want to fine. the 8-volt source that we are now tapped into 

move to the SSB end, this switch is handy. To begin the conversion, first place the ra- is there during both receive and transmit, the 
The 10 kHz step tuning can be used when dio on a flat SOFT surface (the cases of these control will now change frequency in both 

looking for contacts, but you skip over most of rigs seem to scratch easily) with the speaker cases. 

the band. The 1 kHz step isn’t loo bad, but if side down, and place the rig so the front is Connect the antenna and power but do 
the other station is 1/2 kHz off frequency facing you. Remove the top four cover screws not replace the cover yet. Now you have to re- 

you’ll have to switch over to the 100-cycle and the top cover. Locate the radio’s lamp set the radio back on frequency. To do this, 

tuning. Even then, the station may be 50 light, and follow the while leads down to the you can use a frequency counter, or a local 

cycles off from you. 1 always find myself us- green circuit board. Notice that one of the ham. Set the RIT (now RIT/XIT) to the 

ing the 10 kHz step to find a section of the lamp's leads is connected to a point on the center OFF position and adjust the 10k re¬ 
band with activity, then switching to the board marked ■f 8. Now look on the circuit sisior to set the radio on the correct frequency. 

1 kHz step to pick out a “loud one." then board to the right of the +8 point. You should Have your ham friend transmit on a pre-deter- 

switching again to the 100-cycle tuning to see a white Jumper plug. In front of this and mined frequency while you set the resistor to 

fine-tune the person in. Many limes I still slightly to the left is a printed circuit board tune them in. Another method would be to use 

can’t get the station in Just right, and there Just trace line. It is a straight line with a solder the voltage reading that you took earlier—you 

isn’t any other way to get any closer to their point on each end. If you have a voltmeter can Just check the center tap of the resistor 

frequency! Sure, you can use the rig’s RIT take a voltage reading from this trace against now and set the pot to the original voltage and 

control to tunc your receiver right on. but then the chassis ground. It should read near 7 volts, you will be close to the correct frequency, 

your transmit frequency is still olT a bit since it Mark down this number. Once back on frequency replace the cover. 

screws, antenna and 
power. At this point, let 
me inject a word of 
warning, your frequency 
display WILL NOT 
CHANGE as you use this 
new RIT/XIT. So be 
careful around the band 
edges, don’t get too close 
or you may actually be 
out of band! 

Now you’re ready to 
see how much easier the 
rig is to operate. With the 
RIT unlocked. I general¬ 
ly leave the step size set 
to the I kHz position, 
tune close to a “loud 
one” and then Just use the 
RIT/XIT for the final 
touch up. You get about 
I -1 /2 kHz on each side of 
the control's center. It's 

Figure. Cut the trace and wire in a lOk pot as shown to allow your transmit frequency to track along with the RIT great! Have fun and I'll 
control. see you on 10 meters! Q 
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73 Review 


by Bill Clarke WA4BLC 


Number 6 on your Feedback card 


The ICOM IC-728 
HF Transceiver 


ICOM America 
2380 116th Avenue N.E. 
Bellevue WA 98004 
(206) 454-8155 
Price Class: $1,099 


Top-oftthe-line performance in an inexpensive package. 



The ICOM IC-728. 


W hen I first had the chance to operate a 
new/ IC-728, I looked at it as an inex¬ 
pensive and plain radio w/ithout many of the 
bells and v^histles found on top-of-the-line 
transceivers. However, after a few days of 
use I was so impressed by its ease of opera¬ 
tion and the high quality of the receiver that I 
felt that this affordable transceiver could defi¬ 
nitely hold its own when compared with top- 
of-the-line radios. 

Features 

The IC-728 has all the features I feel are 
necessary to effectively operate on today's 
busy bands: pass-band tuning; a very effec¬ 
tive noise blanker; a switchable receiver 
preamp; a 20 dB receive attenuator; variable 
AGC; RIT; 10 Hz readout; an RF power level 
control; a speech compressor; and a micro¬ 
processor that is smart enough to handle 
memory, frequency, mode, and other opera¬ 
tions properly. 

There is no digital keypad, built-in keyer, 
individual controls for noise blanker width, au¬ 
dio tone, or odd configurations of RIT on the 
iC-728. However, what few controls it does 
have are logically laid out on the front panel. 

Fortunately, ICOM wasted no money on a 
manual notch filter for the IC-728. After all, 
everyone knows that I say, "Get an automatic 
notch filter—it'll be the best money you ever 
spent for an accessory!" 

Operations 

The manual, although small in size, con¬ 
tains the necessary information required for 
proper operation and use of all features of the 
IC-728. Additionally, instructions are given for 
many maintenance operations and adjust¬ 
ments. An excellent owner/operator trou¬ 
bleshooting chart is part of the manual. One 
flaw of the manual is the sometimes lack of 
in-depth explanations for control settings. 

The tuning knob has a good feel and serves 
the dual purpose of frequency change and band 
change. The rate of tuning can be speeded up 
by pushing a switch and the dial weight can be 
changed by adjusting a tension screw on the 
front panel. A 10 Hz readout is selectable. 


The VFO operation is typical of most cur¬ 
rent solid-state rigs. A and B can be selected, 
A can be equal to B, and split operations are 
possible. Memory and VFO information are 
interchangeable. When you QSY from one 
band to another, the mode and frequency last 
used will be stored/recalled for the band 
left/chosen. 

Modes (SSB/CW/AM/FM) are selected by 
push-button; however, it should be noted that 
to operate AM transmit and any FM, the IC- 
728 requires installation of an optional UI-7. 

The PBT (pass-band tuning) works as ex¬ 
pected; this feature is required on today's 
crowded bands. 

There are 26 memory chcinnels selectable 
by UP and DOWN front panel switches and 
various SCAN configurations can be set up. 
Mode selections are included in the memo¬ 
ries. 

The standard (included) microphone has 
UP and DOWN switches for lazy-man tuning. 
The condenser element and circuit are typi¬ 
cal. 

Semi-break-in CW with adjustable hold is 
standard; CW filter(s) are not. Optional plug¬ 


in filters of 250 or 500 Hz bandwidths are 
available. 

The RF output power level is fully ad¬ 
justable from 10 watts to 100 watts (CW and 
SSB). The meter displays RF relative output 
and received signal strength (S-meter). 

LEDs indicate XMIT and RX (when the 
squelch is opened). The squelch can be used 
in all modes. The XMIT LED doubles as an 
ALC indicator by changing brightness. 

The rear panel of the IC-728 has a number 
of accessory sockets that are not generally 
found on other comparable XCVRs. 
Outputs/inputs include: switched 13.8 VDC, 
audio (fixed level), squelch, tuner information. 
AFSK, ALC. amplifier switching, etc. 

Computerized operation is afforded 
through an optional CT-17 Cl-V Level Con¬ 
verter with speeds to 9600 baud. 

How It Performs 

The IC-728’s receiver is triple conversion 
and uses direct digital synthesis. It is both 
sensitive and quiet—very quiet! ICOM has re¬ 
ally perfected DDS (direct digital synthesis). 

I was not prepared for the quality of the 
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receiver the IC-728 provides. In perfor¬ 
mance it is comparable to my trusted Ten- 
Tec Corsair II and outperforms my IC-751A 
hands-down. I don’t make this statement 
lightly, as both have been standards to 
which all others have been compared. 

Selectivity and sensitivity both rate very 
high. Weak signals on 10 meters were 
copyable, and the very crowded 75 meter 
band at night was easily sorted out. Using 
the PBT made signal sorting very easy. 

Note; This evaluation was completed 
during the summer months when QRN is 
very prevalent. I found that the IC-728 han¬ 
dles high levels of static very well. 

Receive audio was very good, even 
when using the internal speaker. It im¬ 
proved, however, when I sent the audio to a 
large external speaker (as would that of 
nearly any receiver). 

Comments about the XMIT audio quality 
were not as positive as those about receiv¬ 
er performance. Audio was described as 


weak and without authority. I corrected this 
by changing from the standard microphone 
to the SM-8 (ICOM) and making tone ad¬ 
justments to it. I was then able to duplicate 
my typical IC-751A or Corsair II signal, and 
comments were then very favorable. 

A keypad, such as the one optionally 
available for the IC-751A, would be a good 
addition. I rarely use memory features, but I 
do enjoy the ease of keypad frequency en¬ 
try. Perhaps a third party will develop a 
workable solution to this deficiency. 

The display is very readable and the 
controls are well laid out for ease of opera¬ 
tion. The switches and controls are large 
enough to be easily usable. 

The size of the IC-728 is such that it will 
easily fit in most mobile situations. An auto¬ 
matic antenna tuner would be perfect for 
this operation. 

For the evaluation I used an Astron 35- 
amp power supply, as the IC-728 does not 
have a built-in AC power supply. The an¬ 


tennas I used included the Cushcraft R5, a 
two-band dipole, and a 160 meter Carolina 
Windom. 

Recommendation 

The ICOM IC-728 performs top-of-the- 
line and is operationally comparable to the 
high-priced rigs, but the price is way-down- 
low. 

I recommend the IC-728 and feel confi¬ 
dent the investment will be returned with 
many years of reliable enjoyment. 

Model IC-729 

ICOM foresaw the recent demand for 6 
meter transceivers by adding coverage 
from 50 to 54 MHz to the IC-728 and call¬ 
ing it an IC-729. 

Six meter power output is 10 watts on 
SSB/CW/FM and 4 watts on AM. A tone 
encoder is included. The 729 weighs about 
10.8 lbs. and costs about S300 dollars 
more than the IC-728. Bl 



Specifications 

General 

Spurious emissions: <-50 dB 

Receive frequency coverage: 

Carrier suppression: >40 dB 

500 kHz-30 MHz 

Unwanted sideband suppression: >50 dB 

Transmit frequency coverage; 

Microphone impedance: 600 ohms 

1.800- 1.999 MHz 

3.500- 4.000 MHz 


7.000- 7.300 MHz 

10,10- 10.150 MHz 

14.00- 14.350 MHz 

18.068-18.168 MHz 

System: Triple conversion superheterodyne 

IF frequencies: 70 MHz/9 MHz/455 kHz 

Sensitivity (preamp on): 

21.000-21.450 MHz 

24.890-24.990 MHz 

AM <13.0 pV/IOdBS/N 

1.8-30 MHz 

28.000-29,700 MHz 

Modes: SSB/CW/AMVFM* 

(• AM and FM require optional UI-7 on IC-728) 
Memories; 26 

SSB/CW <0.16 pV/10 dB S/N 

AM<2.0pV/10dBS/N 

FM (28-30 MHz) <0.5 pV 12 dB SINAD 

Antenna impedance; 50 ohms 

Usable temperature range; 14 to 140 degrees F 

Selectivity: 

Frequency stability: 

SSB/CW 

<±200 Hz first hour 

>2.1 kHz/-6 dB 

<±30 Hz at 77 degrees F 

<4.0 kHz/-60 dB 

<±350 Hz over 90 degree F fluctuation 

AM 

Power requirement; 13.8 VDC (20 A on XMIT) 

>6.0 kHz/-6 dB 

Dimensions: 9.5 x 3.7 x 9.4 inches (WHD) 

<20 kHz/-40 dB 

Weight: 10.1 lbs. 

FM 


>12kHz/-6 dB 

Transmitter 

<30 kHz/-50 dB 

Output power 

Spurious and image rejection: 70 dB 

1.8-30 MHz 

Audio output; 2.6W at 8 ohms 

SSB/CW/FM ;100W 

AM; 40W 

RIT range: ±1.2 kHz 

Options Available 


AM/FM Unit (UI-7) is required for AM transmit and FM operation in the 10 meter band. 

ICOM offers an automatic antenna tuner (AT-160) which attaches to the side of the IC-728. It receives its operating power from the 

728. 


For mobile operation the AH-3 HF Automatic Antenna Tuner is available. This particular tuner is designed for remote mounting 

(ie: in the trunk). 


An automatic antenna selector (EX-627) is also offered that switches antennas based upon the frequency of operation. Manual 

over-ride is included. 


Many other options are available (see your local dealer or send to ICOM for more information). 

Availability 


The ICOM IC-728 is available from most amateur radio sales outlets. The suggested retail price is $1,099 although the street price 

will probably be less. 
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T here is one word that describes these 
new antennas that Valor Enterprises has 
recently created ... SLICK!!! 

During a recent visit Gerry Stephens 
W8LLW showed me a prototype mobile ham 
antenna he had just finished that was going 
to be added to the Vaior Pro-Am iine. As Ger¬ 
ry Is VP of engineering at Valor, his amateur 
radio background has heiped keep amateur 
radio products within the company catalogs. 

The unusually small size of this mobile an¬ 
tenna makes it quite unique. As I examined it 
for the first time, I was amazed at the overall 
size and weight of this magnet-mount anten¬ 
na. The whole antenna, magnet mount, trans¬ 
mission line and BNC connector tips the 
scale at under two ounces! How would such a 
diminutive magnet hold under the buffeting of 
passing semis and turnpike speeds? Gerry 
told me, "See for yourself!" Since he knew 
that I was preparing for the trip down to Flori¬ 
da, what better test scenario would there be? 

How Did They Do It?? 

In an ABS injection-molded base only 
slightly larger than a Hershey's “Kiss," Valor 
has added a rare earth magnet. This ex¬ 
tremely powerful magnet, made of a 
Neodymium-Iron-Boron compound, forms the 


heart of the MM series mobile antennas. Its I I I 

size, weight and magnetic strength make it a 
real powerhouse. Valor didn’t stop with quali¬ 
ty materials at the base. The antenna itself is 
made from a 17-7 pH stainless steel 0.046' 
rod that has been black-chromed. A 9-foot 
run of RG-174 coax is used to compliment 
the diminutive base, and the line terminates 
into a strain relief type BNC connector. As 
this system was designed for taking on and 
off vehicles as a pack-away antenna, the an¬ 
tenna’s power rating is 50 watts (determined 
by the use of RG-174) for the 2 meter version 
(and the 2 meter portion of the dual-band an¬ 
tenna), and 35 watts when using the dual¬ 
band antenna on 440 MHz. 

Road Test 

Take care when placing the antenna mount 
on a painted metallic surface. The magnet is Photo A. The Valor Mobile Antennas Micro- 
very powerful so there will be a tendency for Mag series. Pictured is the 2-meter version 
it to pick up all sorts of stuff. There is nothing (MM-144). 
quite as abrasive as 
the fine grit the mag¬ 
net seems to find 
when it is off the vehi¬ 
cle. A careful wipe of 
the base’s footprint 
with a clean towel. 




Photo B. The threaded brass connection aiiows for quick changing of Photo C. The MM-270 duai-band version. The miniature base hoids up 
the whip. The BNC connector is shown tor size comparison. even at high speeds thanks to a rare earth magnet in the base. 
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along with a close inspection afterward will in¬ 
sure that you won't drive any iron filings into 
the paint on the ol' steed. As odd as it 
sounds. I found that the magnet was so 
strong that it would attract the very fine cop¬ 
per wires from past coax soldering projects. 
The tinned copper strands from the braid had 
enough ferrous tin plating on them to become 
magnetic. Also remember to tip the base and 
lift straight up in order to remove it from a sur¬ 
face . . . don’t try to slide it off. . . or sscccr- 
raaatttccchhhii! 

After logging over 3,500 miles in 28 days, 
the quarter-wave MM144 faithfully stayed in 
place and budged only when I took it off to 
put it on another vehicle. The convenience of 
having a quarter-wave miniature 2 meter an¬ 
tenna for instantaneous use on any of the ve¬ 
hicles we were using really spoiled us. Usual¬ 
ly, the thought of lugging around coiled-up 
RG-58 and a large magnet mobile antenna 
would be enough for us to intentionally forget 
it. If ever there was such a thing as a perfect 
idea . . . this was it. No more iron ballast for 
this chapi 

Some More Good Points 

As a frequent flier, I also see the advan¬ 
tage of this mobile antenna for briefcase 
packing. The MM270 becomes the perfect 
companion to a dual-band handle talkie while 
using rental cars. Additionally, its extremely 
low-profile design makes if virtually invisible 
from 30 feet away. 

Both antennas will be available by the time 
this article is published. The dual-bander will 
be much like its little brother—if will be a 
quarter-wave antenna (unify gain) for 2 me¬ 
ters, but if will also perform as a 5/8-wave an¬ 
tenna (3 dB gain) on 440 MHz. Valor has 
done its homework on trimming these anten¬ 
nas right the first time: As there are no user 
adjustments on these stainless steel anten¬ 
nas, Valor has insured that they are cut to tol¬ 
erance so no tuning is required. 

The 2 meter version that I field-tested 
showed a very flat VSWR across the 2 meter 
band. As a matter of fact, the Smith Chart 
from the Network analyzer reveals a band¬ 
width of nearly 23 MHz at less than 2.0 to 1, 
This antenna covers a good slice of the VHP 
public service band, with the SWR Irough" 
centered around 146 MHz. The highest read¬ 
ing at any one given point on the 2 meter am¬ 
ateur band was 1.4 to 1, and it was almost 
flat near 146 MHz. 

The Drum Roll, Please! 

I have never seen a magnet-mount mobile 
as slick as this one. If you are looking for an 
extremely high quality magnet mount anten¬ 
na, the size of a flea but with the grip of a 
gorilla. Valor appears to be the only company 
producing such a beastie. Gerry says that 
there are some European cellular phone 
antennas that have this low a profile, but it 
looks like Valor is the first to come up with 
this concept for amateur use in the United 
States. I am most certain it will become a 
very popular antennal Just don’t forget to eat 
your Wheaties before you remove iti Q 



systems employing frequency hopping techniques. 


0. then locks out those frequencies. 



g and storing the R7000 signal level information with 8-bit 


I □ Log signal strength information to printer or disk file while DELTACOMM1-7000 is scanning. 

\COMM 1-7000 communication manager program includes all cabling, manual, UL listed 
supply and Delta Research custom interface Tor $299.00 + $8.00 (U.S.j or $25.00 (foreign) 
The DELTACOMM DSS interface upgrade comes complete with easy to follow NO SOLDER 



CIRCLE 2S7 ON READER SERVICE CARD 


HIGH PERFORMANCE 
AND GOOD LOOKS! 



Tripp Lite's New PR Series 
DC Power Supplies 
Complement Your Equipment 


With Tripp Lite’s DC 
Power Supplies, you get 
affordable good looks 
and high performance 
features like crowbar 
protection, excellent 
regulation and line noise 
isolation. 

Tripp Lite also makes a complete line of power protection products 
for your microprocessor-based radios and computers, including 
ISOBAR’ Surge Suppressors. Line Conditioners and UPS Systems. 





THE POWER people - 


circle 255 ON READER SERVICE C) 
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Is 2 Meters Hazardous 
to Your Health? 


O ne day this could be the label on your new 
handie-talkie. Far-fetched idea? Well, 
maybe not. According to the latest radiation 
safety standard expected to be issued by the 
American National Standards Institute, we 
could have a problem. 

A Few Derinitions 

The American National Standards Institute 
(ANSI) is a group devoted to establishing stan¬ 
dards for both industry and government. It uses 
working groups of engineers, technicians, and 
university professors to determine what should 
and should not be included in these standards. 

Let's begin with the conclusion. According 
to the ANSI speciFications, we are OK. It says 
that unless the antenna is placed and kept next 
to your skin, transmitters of 7 watts or less (at 
146 MHz—2 meters) are exempt. So technical¬ 
ly our handie-talkies and little rubber duckies 
don't pose any problem. 

But just in case—since 7 watts is not in¬ 
scribed in stone as the eleventh command¬ 
ment—suppose that one provision did not exist. 
If we calculate the field strength to which we 
are exposed, just how bad is it? 

The power radiated from a test case of a 
handie with a rubber duckie depends on a host 



How to calculate safety. 

by Paul Danzer N1II 

w of not very well controlled things: the efficien¬ 
cy of the rubber duck, the effective ground 
plane of the body of the handie and the con¬ 
ductivity of our arms, among other factors. 

What Do the Specifications Say? 

Before starting, we have to look at the speci¬ 
fications and sec what they say. When do we 
know we have a problem? For 2 meters, the 
144-148 MHz band, the warning bell rings at 
an average power density of I milliwatt (mW) 
per square centimeter. This is the same as 
about 6.5 mW per square inch. 

This number is calculated by taking the 
power out of an antenna and dividing it by the 
area irradiated by the antenna. If you have 10 
watts coming out of an antenna, and somehow 
all of the power hit an area of one square inch, 
the average power density would be: 

10 watts = 10 watts 

1 square inch per square inch 

How Strong is the Field of a Rubber Duckie? 

Let’s take a six-inch-long rubber duckie as 
our antenna. We know that we are interested in 
distances close to the antenna—in the “near 
field”—and we also know the duckie will radi¬ 
ate in all directions pretty equally. No power 
comes off the ends of 
the antenna; instead, 
the power coming out 
looks like a cylinder, 
six inches high, cen¬ 


tered on the rubber duck. (See Figure 1.) 

Armed with the formula for the area of a 
cylinder—Area = 2 x pi x radius x height (six 
inches)—we can take the total power of 1 watt 
and divide it by this area to get the power den¬ 
sity at various distances from the duckie. 

The curve in Figure 2 does this for us. At 
three inches we are up at 9 mW per square 
inch, and we don’t get below the 6.5 mW per 
square inch level until four or five inches away 
from the duckie. 

Are We OK? 

1 don’t know about you but my rubber duck¬ 
ie is a lot closer than four or five inches from 
my head, so we had better take a little closer 
look. 

The value calculated for three inches and the 
perfect rubber duckie is 8.84 mW per square 
inch. A real rubber duckie is not perfect, and 
we all know that some of them are closer to a 
dummy load than an antenna. But some are not 
bad, and a good guess is that instead of being 
perfect we can claim that the duckie will pro¬ 
duce a field strength that is about 2 dB lower 
than perfect. 

A value of 2 dB reduces the field strength by 
a factor of 1.6, so at three inches we can con¬ 
sider the power density to be reduced to about 
5.5 mW/square inch. Since this is lower than 
the ANSI specification value of 6.5 mW per 
square inch, we are probably OK. 

Three inches is a good guess. Looking at a 



Figure I. The near field for a rubber duckie antenna. 
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real case (as shown in Figure 3). the handie is 
usually at an angle and seems to vary from 
perhaps two inches from the users head at the 
bottom to five inches away at the top. You can 
take your own guess and change the numbers 
accordingly. 

Long-Winded Operators 

The ANSI specifications have another pro¬ 
vision which we should consider. It says that 
the power is averaged for each six-minute peri¬ 
od. In our real case you can take the time that 
the transmitter is on, divide it by the time it is 
off (with six minutes maximum for the total 
on/off period), and use this factor to reduce the 
average of the field strength. Why a six-minute 
period? It is probably related to heating effects 
in meat (your head and my head), but in any 
case we have a practical solution. 

Suppose three of us are on the repeater, with 
a long time-out setting. If each of us talk for 
two minutes, the on time is then two minutes 
out of six, or 33%. Therefore, we can take the 
5.5 mW per square inch calculated before, take 
33% of it. and come out with a nice safe 1.8 
mW per square inch. 

Higher Power Handie-Talkies 
Up until now we were basing our numbers 
on a I-watt handie-talkie. Suppose you are us¬ 
ing a 5-watt unit. This would produce 5 x 1.8, 
or 9.2 tnW per square inch—over the limit! 

Or suppose we are using one of those new 
battery packs that provide 12 volts and maxi¬ 
mum power—8 watts or more. Now we do 
have a real problem. 

All of this was based on general calcula¬ 
tions. Unfortunately, our use of handie-talkies 
is such that we seem to keep them close to a 
very vulnerable organ—our eyes—and this is 
probably one of the worst positions in which to 
put a radiating source. 

Conclusion 

After all of this, what can we say? Sorry, but 
in this increasingly complex world there is no 
single, simple answer. As you have seen, mak¬ 
ing a few approximations by using arithmetic 
comes out with some numbers which strongly 
suggest that a few precautions are in order 
•Keep the antenna away from you. 

•Use the lowest power possible. 

•Keep the duty cycle low—talk little, listen 
a lot. or at least don't be long-winded. 

Is the handie safe? So far as we can tell, it 
can be used within the ANSI limits. As with 
almost anything in this world that you enjoy, 
you can take it too far, abuse it, and get into 
problems. But for now 1 am going to keep us¬ 
ing my rubber duckie on my daily dog walks— 
and cutting it back to the low power position 
whenever possible. 

Credits and Apologies 
The people who put together the ANSI 
specifications had a very difficult task, and we 
can only be grateful for their efforts. To get a 
copy of the specifications (‘‘American National 
Safety Levels with Respect to Human Expo¬ 
sure to Radio Frequency Electromaenetic 
Field.s, 3 kHz to 300 GHz,” ANSI C95.1- 
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1990), contact: The Institute of Electrical and 
Electronic Engineers. 345 East 47th Street, 
New York NY 10017. Ask for the latest revi¬ 
sion available. 

Footnote for other VHF/UHF/microwave 
bands: The specifications provide a limit of 1 
milliwatt per square cm for the frequency 
range of 100 to 300 MHz. For 3000 MHz on 
up the limit is 10 mW per square cm. In be¬ 
tween, from 300 MHz to 3000 MHz. the limit 
is given by the formula f/300 where f is in 


MHz. Therefore, for operation on 450 MHz 
the allowable limit would be 450/300 or 1.5 
mW per square cm. At 900 MHz. the result is 
900/300 = 3 mW per square cm. 

The low power or 7-watt exclusion applies 
to all tran.smitters operating between 100 kHz 
and 1.5 GHz. Additionally, there is some loos¬ 
ening of the requirements for partial body 
exposure. However, these “easier” numbers 
are not applicable when the part of the body 
includes the eyes or testes. Q 


INTERFERENCE^ LOCATION 


★ 50 to 1000 MHZ 
•k Stuck Microphones 
•k Cable TV Leaks 
•k Jammed Repeaters 
& Cell Sites 


New Technology (i»tented} converts any VHF or UHF FM receiver into a sensitive Doppler shift radio 
direction tinder. Simply plug into receiver's antenna and external speaker jades. Models available 
with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz. Call or write 
for details. 


f DOPPLER SYSTEMS, INC 


RQ Bos 31819 (602) 488-9755 

Phoenta, AZ 85046 JAX (602) 488-1295 


a FTlflCOM 

IfVHF 


Let’s Talk Radio 
7 days a week 
6 pm to 12 pm 
Spacenet-3 
Transponder 21 
6.2 Audio 


COMMUNICATIONS 

280 Tiffany Avenue 
Jamestown. New York 14701 _ 


9:00 am - 5:30 pm 
weekdays 

Weekends and evenings 
by appointment. 




Number 91 


■ Feedback card 


Build a LiTZ Decoder 

Touch-tone control your speaker for emergency alerts. 


by Pauli Holmes KA5RZI and Marshall Macy N710B 


A lthough not universal. 
LiTZ (Long Tone Zero) 


appears to be the method being ] 
adopted by most as the amateur 
radio standard for urgent or 
emergency traffic. A number of 
amateur radio clubs, as well as 
the ARRL, have endorsed LiTZ 
as a standard. In many areas, 

LiTZ-equipped receivers are 
monitoring 24 hours a day and 
held silent by a LiTZ decoder 
until a request for help is re¬ 
ceived. When an amateur needs 
help, he/she simply plays a 
DTMF (Dual Tone Multi-Fre¬ 
quency) zero for approximately Photo A. Completed LiTZ decoder and one of the prototype c 
six seconds and the decoders hoards. 


There arc a number of ad¬ 
vantages to the LiTZ signaling 
method. The technology is reli¬ 
able, it docs not require any 
modifications to the receivers 
(or to local repeaters), and it's 
inexpensive. Almost all ama- 



equipped with a standard 
DTMF Touch-Tone pad, hence 
are LiTZ-“ready" to send a re¬ 
quest for help. 

A search through amateur ra¬ 
dio magazines indicates that the 
LiTZ method is not new—we 
found several different con¬ 
struction articles dating back 10 
or more years. As with most 


difficulty of a reliable decoder [_ 

has been sharply reduced in re- Photo B. The LiTZ (Long Tone Zero) decoder in service ttsin}; a flea would allow you to latch the de¬ 
cent years because of the elc- market .scanner and mobile speaker. coder by transmitting the digit 2. 

gance of the ICs available for but this digit 2 tone would not 

.specific tasks. The decoder requires only one non-critical activate other true “LiTZ" decoders in the 

It occurred to us that perhaps one of the adjustment to adjust the timing interval to service area of the repeater. As use of this 

reasons that LiTZ has not been adopted on about three seconds of tone to activate the system grows in a service area, tone assign- 

an even wider scale is the lack of an inex- speaker circuit. ment coordination will probably be required, 

pensive source of the decoders. This con- _ but the the addition or changing of the tone 

struction article is an attempt to make LiTZ Theory and Construction js a simple matter and entails no parts ex- 

more available. A LM324 quad op-amp is used (see Fig- pen.se other than an inexpensive small signal 

Any receiver (transceivers, scanners, etc.) ure 1). One .section (D) amplifies the incom- diode needed for each digit to be decoded, 

can be used as a LiTZ monitor because this ing audio. This amplified signal is fed to an Solder points E5, E6, and E7 are provided to 

decoder is simply installed in the speaker SSI-202 chip which decodes the DTMF to a accommodate diodes to the output pins of 

lead, with absolutely no modifications to the four-bit binary value that passes to the 4515, the 4515 IC which corresponds to the 

receiver. It uses a crystal-controlled decoder which decodes the four bits to one-of-16 that digit(s) that you wish to add to your list. It is 

chip and will decode any of the 16 standard corresponds to each of the 16 possible possible to “strap" as many digits in this 

DTMF tones including the standard 0 tone. DTMF tones, manner as you wish. 


vice, so one output will go low 
when a DTMF tone is decoded. 
When the selected output goes 
low, it is connected through D5 
to pin 3 of the LM324. The out¬ 
put of this section also goes low 
and allows capacitor C7 to be¬ 
gin discharging through the re¬ 
sistor network R9 and RIO. 
When the voltage on C7 decays 
to less than the reference volt¬ 
age on pin 5, the output of this 
next section goes to approxi¬ 
mately 12 volts and applies a 
positive voltage to the gate of 
the SCR (2N5060) which latch¬ 
es it on. The SCR causes the re¬ 
lay which connects the audio to 
the speaker to close. The SCR 
also turns on a red LED (a flash¬ 
ing variety) so that there is also 
a visual indication of the LiTZ 
alarm. 

Other tones may also be con¬ 
nected to E7 through a small 
signal diode (1N914) to the de¬ 
sired tone pin of the 4515 if 
more than one tone should be 
decoded in the LiTZ fashion. 
This might be useful if a “local” 
alert signal as well as the stan¬ 
dard zero is desired. Note that 
the tones are NOT decoded in 
sequence: this arrangement just 
allows the decoder to "listen” 
for more than one tone. 

To expand a bit on the idea of 
strapping the decoder for tones 
other than 0, let’s consider the 
possibility of having your de¬ 
coder respond to some other 


The decoder requires only one non-critical 
of the adjustment to adjust the liming interval to 
led on about three seconds of tone to activate the 
I inex- speaker circuit. 


more available. A LM324 quad op-amp is used (see Fig- 

Any receiver (transceivers, scanners, elc.) ure 1). One .section (D) amplifies the incom- 
can be used as a LiTZ monitor because this ing audio. This amplified signal is fed to an 

decoder is simply installed in the speaker SSI-202 chip which decodes the DTMF to a 

lead, with absolutely no modifications to the four-bit binary value that passes to the 4515, 
receiver. It uses a crystal-controlled decoder which decodes the four bits to one-of-16 that 
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FiS’lire I. Scliemurk for rite LiTZ decoder. 


one of the several kil op¬ 
tions available. A 78L05 
three-terminal voltage 
regulator provides the +5 
volt.s for the SSI-202 and 
the 4515 chips. This regu¬ 
lated +5 volts is al.so used 
to establish the reference 
for the comparitors (sec¬ 
tions A and B of the 
LM324) used for the tim¬ 
ing. A DPDT switch is 
used to bypass or reset the 
decoder. An SPST switch 
would work to reset the 
decoder, but we wanted to 
be able to bypass the de¬ 
coder even if it was not 
powered. 

We built our decoders 
into small Radio Shack 
boxes (270-293) (see 
Photo A). The partition, 
inside the box for the bat¬ 
tery, is scored and re¬ 
moved; the circuit board 
is held by small pieces of 
foam weather strip on the 
sides of the box. The 
board just fits—simply 
place the weather strip 
along the sides of the box 
and press the board into 
Construction is straightforward. The pro- it. It is not possible to use the screws provid- 

jeet can be wired on a small perf board, or cd to hold the box together—we simply u.sed 

you can make your own PC board, or order small strips of electrical tape along the side 



<bl. PC hoard foil pattern for the solder side. 


Finest European Made Antennas 



CIRCLE 83 ON READER SERVICE CARD 



CIRCLE ISO ON READER SERVICE CARD 


Simplex Repeater System 

- Handle Taikie ready - Plugs into spk mtc jacks 

- 32 or 65 Second operation - 32K bit operafon 



US Digital Co US Money Order Prompt Service 

380 Rougeau Ave Certified Cheque Prompt Service 

Winnipeg. MB Personal Cheque. Clearing Time 

Canada R2C 4A2 phone (204) 661 -6859_ 


CIRCLE 190 ON READER SERVICE CARO 
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'^ECTORriNDER 



PHASE SENSE I 
ANTENNAS FOR I 
VHF DIRECTION I 


RADIO ENGINEERS 565-131 9 
/ 3941 MT. BRUNDAQE AVE. 
SAN DIEGO CA.92111 



You can build your whole 
Amateur Radio Station! 

Send for our FREE 28 page catalog of 
Transceivers, Receivers. VFO's, 
Transmitters. Active Antennas, Antenna 
Tuners, Digital Readouts, and moreiil 

Townsend Electronics, Inc. 
P.O. Box 415 
Pierceton, IN 46562 
1-219-594-3661 


GET THE PICTURE 
ATV / SSTV 

NTSC ' PAL Interfaces for PC's 


ur PC and video camera lor high quality Images 


Ventek Corporation 



Figure 3. Parts placement diagram. (If you make your own PC boards, you will need to 
solder leads on both sides where necessary. This won’t be necessary if using the board avail¬ 
able in the parts list since it has plated-through holes.) 


seams of the box. This doesn’t sound very duce a fine-looking decoder, 
elegant, but it seems to work very well and The only adjustment on the decoder is 
even looks fine. Drilling and fitting the RIO, which determines the amount of time 

pieces into the box is somewhat tedious and that the DTMF tone must be received before 

probably takes as much time as the construe- the decoder latches. Normally, the timer is 

tion of the electronics, but the results pro- set for about three seconds: LiTZ users are 

advised to “play” the tone for six seconds to 
make sure the decoders hear it. Pushing the 
0 for the longer time also makes the LiTZ 
receiver sound about three seconds of tone 
as an audible alert signal after the speaker is 
connected. 

When completed, the decoder requires an 
external speaker and a low current source of 
+ 13 volts. We used an old $15 flea market 
scanner that I had on hand as the LiTZ 
receiver (see Photo B). 

This old scanner even has a 13-volt acces¬ 
sory output on the back which has worked 
fine as a power source. Virtually any receiv¬ 
er will work as long as it is capable of re¬ 
ceiving a dependable signal from your local 
repeater. Note: The decoder requires that the 
speaker of the receiver have one side tied to 
a common ground. If the speaker floats 
above ground this decoder will not work. 
Also, an external speaker output must be 
available on the receiver. 

There is a possible trap: I considered 
building my first version of the decoder into 
a mobile speaker box: however, this decoder 
uses a reed relay which would be affected 
by the magnet in the speaker. To use this 
decoder in a speaker box would require 
protecting the relay from the magnetic 
field. 

My own decoder has been active for sev¬ 
eral months, has never had a false decode, 
and has never failed in a test. Even very 
noisy signals through our local repeater have 
decoded flawlessly. 

Fortunately, I have never received a true 
“LiTZ” emergency, but I am ready! I hope 
that many other LiTZ receivers go “online” 
and listen for... hopefully not... me! H 
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lambic Keyer Paddles 

A wide array of choices. 

by John L. Rehak N6HI 


T hese days, the majority of ac¬ 
tive CW operators on the 
bands are using iambic keyers, 
also called squeeze keyers. A 
keyer is an electronic circuit that 
can automatically produce a con¬ 
tinuous string of dots while one 
paddle contact is closed, and a 
continuous string of dashes when 
the other paddle is closed. An 
iambic keyer takes this technique 
a step further: If Iwrli paddle con¬ 
tacts arc closed simultaneously, 
the keyer will produce a string of 
alternating dots and da.shes. What 
this means is that many charac¬ 
ters (those that contain alternat¬ 
ing dots and dashes, such as R 
and C) can be formed by a single 
“squeeze” of the paddle. 



Photo A. lomhic keyer paddles are available ii 


Any paddle simply consists of shapes and sizes. Photo by N7YVK. 
two switches which are used to 


control the keyer. An iambic paddle ii 


Feel This almost goes without saying, but 


that allows the operator to close both switch- if you try various paddles, you will certainly 
es either separately or simultaneously, to al- find that the “feel” of the paddles varies 


low for “iambic” keying. tremendously. Some have a light touch, 

^ some arc stiffer or more sluggish in re- 

Wny Iambic. sponsc, and some even have a “clunky” or 

lambic keying translates into more effi- sloppy feel. A good paddle should feel very 

cient and less tiring operation for the CW smooth and precise, and not ever make you 

operator because some characters can be feel like you arc "lighting” it. 


formed with less movement. If you arc mov- Weight When it comes to the weight of a 
ing up to an iambic keyer from a hand key, paddle, the heavier the better! If a paddle 

bug. or a non-iambic keyer. you may find docs not have a ba.se that is heavy enough, it 

that the new technique will take a little time will tend to slide or “walk” around on the 

to get used to. It is well worth the effort. tabletop as you u.sc it. Many CW operators 

though, because you will be able to send at have been known to use double-sided tape 

higher .speeds and with less elTort. or rubber cement in an attempt to tame a 

Most keyers available commercially today walking paddle! Get a heavy one, especially 

arc iambic. To be able to use the iambic if you are a “heavy hitter.” and you won’t 

mode of these keyers you must have an have to resort to tape or glue to keep your 

iambic paddle, or “squeeze paddle.” Most paddle in place in the heat of a pile-up or 

paddles available today are iambics, but you contest when the going gets fast and frantic! 


will still find non-iambic or “single lever” 
paddles available from Bencher. Vibroplex. 
and others. 1 highly recommend that you in¬ 
vest in a good keyer and iambic paddle. It 


Adjustability Ideally, contact spacing and 
tension (“return force”) should both be inde¬ 
pendently adjustable for each side. As a 
minimum, contact spacing should be sepa- 


will certainly enhance your enjoyment and rately adjustable for both dot and dash con- 

proficiency at working CW . . . and iambic tacts, and tension should al least be ad- 

keying is fun! ju.siablc for both sides together—separate is 

, . ^ „ better! A few paddles also allow adjustment 

What to Look For in a Paddle spacing between the finger pieces. 

There are many iambic paddles available which will allow you to custom tailor the 
today, some better than others, and I highly spacing between thumb and finger levers to 
recommend that you try several if possible your preference. 


before making a purchase. Here are a few 
general suggestions of what to look for in a 
good iambic paddle: 
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Almost all paddles allow you to adjust 
contact spacing and tension, but the range of 
adjustment varies tremendously. The ideal 


I paddle will allow contact spacing 
to be easily adjusted from “way 
too close” to “way too wide,” and 
tension to be adjusted from “way 
too light” to “way too heavy”! 

Another factor to consider is 
the means by which the adjust¬ 
ments are made. Some paddles 
require tools to adjust and some 
do not. The advantage of having a 
paddle that adjusts without the 
need for tools, such as by using 
thumbscrews, is that you can 
make adjustments any time or 
any place. There may also be an 
advantage to having a paddle that 
does require tools to adjust: The 
adjustments would then be con¬ 
sidered somewhat more perma- 
’ariety of jj- ygy would prefer that 

others not disturb your favorite 
settings they arc a lot less likely 
to do so if the adjustment requires an Allen 
wrench which is in your pocket! 

It is important that a paddle not only be 
adjustable, but that the exact settings you 
make will hold their positions well over a 
long period of time. Some paddles will tend 
to drift away from your favorite settings, 
which can be annoying. 

Contact spacing on some paddles can be 
adjusted so close that even the slightest 
touch will activate the contacts. With others, 
you may find that if you attempt to set the 
contact spacing too close, the paddle will ex¬ 
hibit “bounce back”: When you hit one side 
fairly hard, the contact will close, but then 
the other side will bounce back and close its 
contacts, which will cause you to make send¬ 
ing errors. 

Connections Different paddles require 
different means to attach the cable that con¬ 
nects the paddle to your keyer. Some require 
that you solder the cable to the underside of 
the paddle. This method has its pros and 
cons. The plus side is that the paddle cable is 
permanently attached so it won't get separat¬ 
ed from the paddle and lost. On the minus 
side, if the cable develops a problem you 
will need to have a soldering iron available 
to repair it. 

Other models have binding posts or 
thumbscrews which allow you to connect ca¬ 
bles without soldering. At least one model 
has all the connections completely enclo.scd 
inside the paddle’s base. This makes for a 
neat appearance and eliminates the possibili¬ 
ty of shorting the connections if the paddle is 




SCI down on an irregular-shaped conductive 
surface. It will also prevent you from be¬ 
coming pan of the circuit if you are operat¬ 
ing mobile with the paddle on your lap! 

One manufacturer in England provides a 
jack mounted directly on the paddle base to 
simply plug in a cable to connect to the 
transmitter. I think that this is the best ap¬ 
proach as it will allow you to easily change 
cables at any time. If you want to switch to a 
different length cable or if the cable devel¬ 
ops a problem you can simply plug in a new 
one. 

Appearance An iambic paddle is among 
the more expensive accessory items that you 
will purchase for your ham shack, and be¬ 
cause it is going to be prominently located in 
your station it will be noticed by visitors. If 
you have a real "showroom" ham station, 
you may want a real eye-catcher for a pad¬ 
dle. I collect keys, bugs, and paddles, and I 
have a couple of older paddles, long since 
out of production, that can only be referred 
to as “ugly," but they are fun conversation 
pieces! Most of the paddles on the market 
today look pretty sharp, and a few are real 
works of art. 

A Review of Some Specific Models 

In this section we will look at currently 
available iambic paddles. They are listed in 
alphabetical order, and I have included some 
personal observations and comments regard¬ 
ing each model. See the sidebar on p. 46 for 
company addresses. 



Pliaro B. The popular Bencher iambic paJ- 
die offers hi^h (pialiry with an excellent feel. 
Photo courtesy of Bencher. Inc. 


Bencher Iambic Paddle—Black: S72.9?: 
Chrome: $89.95 (Photo B): Cold: S2.V). The 
wide popularity of the Bencher paddle is 
easy to understand: It is a high quality pad¬ 
dle with an excellent feel at a fair price. Al¬ 
so. it is available at almost all amateur radio 
dealers. There are three Bencher iambic pad¬ 
dles. The low-cost model has a black base, 
with the top-mounted parts chromed. The 
black and chrome is a sharp looking combi¬ 
nation. For $17 more you can get the 
Bencher with both the base and top parts fin¬ 
ished in polished chrome. For the ultimate 
Bencher, there is a gold-plated model avail¬ 
able at a premium price. The entire paddle is 
gold-plated, even the spring! It’s beautiful. 

All models of the Bencher iambic paddles 
are identical except for the finish. The 
Bencher is built on a large, thick, heavy base 
that helps the paddle stay put on the table- 
top. The large contacts are gold-plated, 
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which means they won’t need frequent 
cleaning to maintain good conductivity. The 
Bencher paddles have a good crisp feel, with 
just a little “flex.” owing mostly to the 
slightly flexible, triangular-shaped clear 
plastic Finger pieces. 

Cable connections to the Bencher are 
made by soldering to lugs on the bottom of 
the base. A strain relief is provided to keep 
the connections from breaking off if the ca¬ 
ble is pulled. 

There are no thumbscrews or knurled 
locknuts on the Bencher: you must use tools. 
The spring tension can be adjusted over a 
rather narrow range by using a small flat- 
blade screwdriver, and the contact spacing 
can be adjusted using a small Allen wrench, 
provided with the Bencher. 

There is also a special version of the 
Bencher iambic paddle sold by MFJ Enter¬ 
prises that consists of a standard (black) 
Bencher iambic paddle with a Curtis Keyer 
Chip keyer built onto the top of the paddle. 
This makes for a convenient all-in-one keyer 
and paddle assembly that can be handy for 
portable operations because of its small size. 
Although the keyer circuit is simple and 
does not include message memories or pro¬ 
grammable feature, it does include ad¬ 
justable weight and tone and offers front- 
panel speed and volume controls. 

The Bencher is a good paddle with an ex¬ 
ceptionally good feel and a heavy base. 



Photo C. The Ditek paddle is nearly silent in 
operation. Photo courtesy of Ditek Indiis- 


Ditek Industries Iambic Paddle—$100 
(Photo C). The Ditek is a newcomer to the 
market, and it is a very nice paddle. The 
construction and appearance are similar to 
the old Brown Brothers paddle (no longer in 
production) but the base is considerably 
larger, thicker, and heavier. The weight, at 
approximately three pounds, is one of the 
heaviest on the market. The base is large— 
very thick and very heavy. The ba.se and Fin¬ 
ger pieces are black, with the other parts pol¬ 
ished stainless steel or chromed. The feel is 
excellent, very snappy and precise, with no 
bounce—and it stays put! 

This paddle is very quiet in operation. 
One reason for that is the fact that the 
chrome thumbscrews that adjust contact 
.spacing include a small nylon tip that almost 
completely eliminates any sound when a 
paddle is released. When it returns to the 
neutral position, rather than metal against 
metal it is metal against nylon. The support 


piece that holds the stationary silver-plated 
contacts is also made of nylon, which helps 
to quiet the sound when the contacts are 
closed. The result is that this paddle is near¬ 
ly silent in operation. 

The Ditek’s appearance is really sharp, 
with clean lines and parts that are held to¬ 
gether with stainless steel cap screws, giving 
the paddle a nice Finished look yet allowing 
for complete disassembly if desired. All 
contact spacing and tension adjustments can 
be made without tools by adjusting the extra 
large knurled thumbscrews and locknuts. 
Cable connections are made to a terminal 
strip on the bottom with a flat blade screw¬ 
driver. A strain relief is provided. 

The base surface is a powder coat, which 
is a process that provides a durable, long- 
lasting Finish with an excellent appearance. 
Each Ditek paddle has its own distinctive se¬ 
rial number engraved, which is often viewed 
as a plus by us key collectors. Ditek also 
plans to offer a version of their paddle with 
a built-in iambic keyer mounted on the top 
of the paddle base. The keyer will feature a 
message memory that can be used for send¬ 
ing CQ or contest exchanges. If you always 
wished that you had bought a Brown Broth¬ 
ers paddle back when they were still being 
made, then Ditek is the one for you! I rec¬ 
ommend it highly. 



Photo D. EasyTech imports this Model 
MK706 from Japan. Photo courtesy of 
EasyTech. 


EasyTech Model MK706 Iambic—$6430 
(Photo D). This paddle is manufactured by 
the Hi-Mound company in Japan, and im¬ 
ported by EasyTech in the Li.S.A. 

The MK706 weighs only 1.9 lbs., but in 
spite of its low weight it seems to hold its 
place on the tabletop quite well. The paddle 
is also available without a base. If you have 
the means to make your own base, you 
could save about $17 by getting the Model 
MK704 and adding a base of your own 
crafting. 

The paddle comes with a clear plastic 
cover that snaps over the entire key, leaving 
only the paddle Finger pieces and the three 
binding posts for the connections accessible. 
This keeps the paddle clean, and may dis¬ 
courage other operators from tampering with 
your favorite adjustments! 

The Finger pieces are large and smooth, 
but are very close together (less than 3/8" 
between your finger and thumb when the 




contacts are closed). They are made out of 
thin plastic that has a lot of flex to it. which 
gives this paddle a “soft" feel, which some 
operators may prefer. 

Contact spacing and tension adjustments 
for each side are made by knurled nuts 
which are difficult to adjust, although they 
probably hold their settings well. Contact 
tension is on the high side, even at its lighest 
setting. 

EasyTech also sells another model 
(MK831) which is a high-end model includ¬ 
ing both an iambic paddle and a straight key 
mounted on a common base. This model 
was not available for review, but it looks in¬ 
teresting. 



Photo E. The unusual looking Green Lake 
paddle from Electron Processing. Photo hv 
N7YVX. 


Electron Processing Green Lake Paddle — 
Wood: $89.95 (Photo E); Aluminum: $99.95. 
The “Green Lake” paddle is probably the 
most unusual looking paddle you will see. 
The base and top parts are both made from 
polished brass. The paddle is available with 
a choice of aluminum or wood linger pieces. 
Contact spacing is adjustable, but tension is 
not. In the model that I tried the tension was 
about right for my tastes, so 1 don’t consider 
it a serious drawback that the tension is not 
adjustable. 

The contacts on this paddle arc simply 
pointed screws that make contact with the 
brass arms of the paddles—not true “con¬ 
tacts” in the normal sense, but probably per¬ 
fectly adequate for use with the low keying 
voltage and current of today’s modern key- 
ers. This paddle has a nice feel, but it has a 
rather small base that is only about S/32” 
thick so it will tend to slide around on the 
operating desk. This paddle has the most 
unique appearance of all I have seen, and 
would be a nice addition to a collection. 

G4ZPY Paddle Kevs International Model 
VHS—SI35 (Photo F). G4ZPY makes sev¬ 
eral models of handmade iambic paddles. 
The VHS (“Very High Speed”) is their top- 
of-the-line iambic paddle. It is an excellent 
paddle. The paddle is similar to the Bencher 
in appearance. The standard model has pol¬ 
ished brass top parts mounted on a glossy 
black base. The contacts are silver, and the 
finger pieces are the best I have seen on any 
paddle. They are made from polished plastic, 
thicker than any I have seen on any other 
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Photo F. The G4ZPY Model VHS paddle 
from England. Photo hy N7YVX. 


paddle, and are sculptured to provide a ta¬ 
pered shape that feels great. This paddle has 
almost no flex at all, owing to the thick brass 
arms and the extra-thick finger pieces that 
have no “give,” resulting in a very positive 
“stop” upon contact closures. 

Both contact spacing and tension on the 
VHS are adjustable without tools. The pad¬ 
dle adjustments are among the best I have 
seen, due to the fact that the adjusting 
thumbscrews use extra-fine threads which 
allow adjustments to be easily made in very 
small increments. The contact adjustment 
thumbscrews also include a small rubber 
washer which makes the process of making 
small adjustments and locking them into 
place smooth and easy. 

The G4ZPY paddles include another nice 
feature that I have not seen anywhere else: 
The connections to this paddle are made via 
a small jack that is mounted directly on the 
paddle base. This allows you to easily plug 
in cables of various lengths. I wish others 
would do this! 

The G4ZPY VHS paddle has only one 
drawback: The base is a bit small and light, 
although it seems to hold its place on the 
tabletop fairly well. 



Photo G. K7SRA makes each paddle hy 
hand. This one includes a memory keyer. 
Photo hy N7YVX. 


K7SRA lamhic Paddles—$50 to $195 
(Photo G). Don Leibrand K7SRA is retired 
and spends some of his time making iambic 
paddles on a custom order basis. His paddles 
are machined from brass and mounted on a 
wood base. He has produced several differ¬ 
ent-looking paddles, some with electronic 
keyers built right into the base. These days 
he is building some with the sophisticated 
CMOS Super Keyer II built into it. This 


keyer has four message memories and a lot 
of clever programmable features. K7SRA’s 
paddles have a home-built look. He person¬ 
ally builds and tests each one in his home 
shop. 

Contacts, like the rest of the key, are made 
from brass and require tools to adjust for 
spacing and tension, both of which can be 
adjusted over a good range. The paddle 
“arms” are made of rather thin brass, which 
gives the paddle a “flexy” feel. 

Over the years there have been several 
different all-in-one keyer/paddle combina¬ 
tions produced by Ten-Tec, Vibroplex and 
others, but I have not seen any that have in¬ 
corporated built-in keyers with all the fea¬ 
tures of the CMOS Super Keyer II that 
K7SRA is using in his. The keyer has pro¬ 
grammable speed, weight, messages, tone, 
pauses, and more, and offers automatic seri¬ 
al number generation for contest exchanges. 

Because K7SRA custom makes each pad¬ 
dle and paddle/keyer combination, he can 
handle special requests if you want some¬ 
thing that is a little different. 



Photo H. K8XF imports this Model MK705 
from Japan. Photo hy N7YVX. 


K8XF Telegraph Key Import Company 
MK-705—$129.95 (Photo H). This iambic 
paddle is also imported from Hi-Mound in 
Japan. It appears to be identical to the 
EasyTech paddle, with the exception that 
this version is mounted on a marble base. 
The base looks nice, and the additional 
weight of the marble helps keep the paddle 
from sliding around on the tabletop. Like the 
EasyTech. the K8XF paddle has high ten¬ 
sion and knurled contact and tension nuts 
that are difficult to adjust, but should hold 
their settings well. It has a “soft, flexy” feel 
which some operators may prefer. 

Mercury Paddle hy N2DAN—$389.95 
(Photo 1). Each Mercury paddle is hand¬ 
made to order by master craftsman and ma¬ 
chinist Steve Nurkiewicz N2DAN. To the 
best of my knowledge, he does not ever ad¬ 
vertise his paddles anywhere, although he 
will gladly send you a brochure describing 
the Mercury if you send a request. 

I might as well start right off by saying 
that of all the paddles that I’ve seen, the 
Mercury is the clear winner, hands down. 
The Mercury paddle is built from solid 
brass. It’s first nickel-plated, then chrome- 
plated, with a resulting finish that must be 
seen to be appreciated! This paddle has the 








Photo I. The Mercury paddle by N2DAN 
with optional memory switches. Photo h\ 
N7nO{. 


best plating that I have ever seen on any¬ 
thing that is chrome-plated! The paddle’s ap¬ 
pearance is second to none. 

It is also without question the best per¬ 
forming paddle of all that 1 have tried. With 
this paddle it is possible to set the contacts 
so close that you can almost cause the con¬ 
tacts to clo.se by just thinking about it! And 
even with the contacts set extremely close, 
the paddle exhibits absolutely no bounce- 
back. The contacts on the Mercury are ex¬ 
ceptionally large, massive contacts that line 
up and fit together perfectly. They are solid 
silver, and rhodium plated. 

The paddle uses rotary bearings that have 
absolutely no play or “slop," thus allowing 
absolutely no vertical movement of the pad¬ 
dle arms. The arms themselves are solid, 
massive metal in a modified L-shape, with 
extra-thick plastic finger pieces. 

The Mercury paddle uses magnets to pro¬ 
vide the tension for the return force. There 
are no springs to get stretched, lost, or slow¬ 
ly change your adjustments. Once set, the 
adjustments hold well, yet all adjustments 
for contact spacing and tension are easily 
changed without tools, using thumbscrews 
and knurled locknuts with extra-fine threads 
to allow for adjustments in extremely fine 
increments. 

The Mercury has a massive solid brass 
ba.se weighing nearly four pounds! The bot¬ 
tom of this heavily polished chrome-plated 
base is covered with a thin piece of cork. 
Between the sheer weight and the anti-slip 
cork, this paddle definitely will not slide 
around on the tabletop. 

Cable connections for the Mercury must 
be soldered to lugs on the underside of the 
base. No strain relief is provided, although 
the size of the hole for the cable to enter the 
ba.se is such that strain relief can be provided 
by simply tying a knot in the cable inside the 
base. 

Because each Mercury paddle is custom 
built to order, Steve N2DAN will do Just 
about anything feasible to customize your 
paddle to your liking. Options include en¬ 
graving your callsign and allowing you to 
choose the color of your finger pieces from 
over 100 available colors, including several 
metallics, translucent/flex, and solids. He 
even offers four different shades of pink for 
the ladies! 


A nice plus for the Mercury paddle is the 
availability of a custom chrome-plated re¬ 
mote memory bracket that mounts directly 
onto the Mercury. This provides four small 
push-buttons to control the message memo¬ 
ries for keyers that provide memories, such 
as the Kansas City Keyer, the CMOS Super- 
Keyer II, the Accu-Memory, and others. It 
really is a nice convenience to be able to hit 
a button on the paddle to call CQ. change 
keyer speed, send a contest exchange, etc. 

At nearly S400. the cost of the hand-made 
Mercury paddle is probably the highest of 
any paddle available today. Is it worth it? 
Well, that depends ... if, like most of us, 
your paddle budget is limited, the Mercury 
may well be beyond reach. On the other 
hand, if you must own the very best, or if 
you are in a mood to splurge. I doubt if you 
will ever regret the purchase. The Mercury 
has a feel and quality unmatched anywhere, 
and should last a lifetime. That's a lot of CW 
contacts! 



Photo J. Nye Company SSK-OOl paddle with 
top cover in place. Photo by N7YVX. 


Nye Company SSK-OOl Master Squeeze 
Key—$5! (Photo JI The William Nye Com¬ 
pany Model SSK-OOl iambic paddle is the 
lowest priced of all the iambic paddles cur¬ 
rently available on the market. Its construc¬ 
tion is quite different from others, and so is 
the feel. This paddle has a U-shaped cover 
assembly that acts as a dust cover, and will 
probably help to keep others from tampering 
with your adjustments. 

The base is die-cast, with a black wrinkle 
finish, and is heavy enough to hold its posi¬ 
tion on the tabletop. The top parts include 
two small metal angle brackets that support 
the contacts, which are gold-plated solid sil¬ 
ver, and resemble the contacts that you 
would see on an open frame relay. 

The contact tension is set by adjusting the 
compression of a single screw that is backed 
by two nuts, one to lock the other in place. 
Contact spacing is set by actually moving 
the entire metal angle bracket—one for each 
side—by loosening the bracket with a 
Phillips screwdriver, sliding the whole 
bracket over, then tightening the bracket 
down again. This procedure is imprecise, 
and the bracket will usually move during the 
tightening process, requiring you to start all 
over! 

The cable connections require soldering to 
three internal solder lugs. A strain relief is 
provided. The finger pieces on the Nye pad¬ 
dle are very long—almost three inches from 


the pivot point to the fingertip ends, and are 
made from thin, hollow plastic with a lot of 
“give,” resulting in a very “soft” feel. 



Photo K. The Palomar Engineers Jones Key 
iambic paddle is made in England. Photo 
courtesy of Palomar Engineers. 


Palomar Engineers Iambic Paddle — SI35 
(Photo K). Palomar Engineers has Just in¬ 
troduced a new iambic paddle, the Jones 
Key. imported from England. This model is 
new, and at the time of this writing, in short 
supply, but is expected to be available in 
quantity by the time this article appears. I 
have not had the opportunity to try the Jones 
Key myself, so 1 cannot comment on its feel, 
but I have obtained some information about 
its construction that may help you to get an 
idea of what it is like. 

The base is bright red, with polished brass 
top parts. The paddle uses four rotary ball 
bearings embedded inside the brass block, 
which will prevent possible damage from 
coffee spills, etc. The paddle is reputed lo 
have a solid “non-flexible” feel. The rear of 
the plastic finger pieces are rounded and, af¬ 
ter you loosen their mounting screws, they 
can be rotated up or down to suit individual 
height preference. 

The brass post between the two paddle 
arms at the rear of the key is oval and can be 
rotated to change the spacing between the 
paddle's finger pieces. Contact spacing and 
tension are each individually adjustable for 
dot and dash sides, using thumbscrews and 
locknuts that allow these adjustments to be 
made without tools. Each Jones Key has a 
unique serial number engraved in the brass 
block. 

R. A. Kent Iambic Paddle — Kit: S70: As¬ 
sembled: $85 (Photo L). This paddle is 
manufactured in England but is available di¬ 
rectly from the manufacturer’s sales office 
in the U.S.A. The Kent paddle is available 
as a kit or assembled. The paddle is made 
from machined brass and has a black painted 
base with brushed brass top parts. It is simi¬ 
lar to a Bencher except that the Kent paddle 
uses rotary ball bearings, giving the paddle a 
good solid feel. The paddle pieces do not 
move up and down at all as they are restrict¬ 
ed by the rotary bearings. 

Spring tension and contact spacing are ad¬ 
justable by thumbscrews. These are located 
such that they are easy to reach and adjust. 
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Photo L. The R. A. Kent iainhic keyer puddle 
comes in kit form or assembled. Photo cour¬ 
tesy ofR. A. Kent. 


The adjuslmenl range is wide, allowing 
plenty of room for personal preference. The 
paddle pieces are made from plastic that is a 
bit thin and has a lot of flex to it. resulting in 
a rather soft feel. 

Connections to this paddle are made via 
solder lugs on the bottom of the base, with a 
small cable clamp provided for strain relief. 
The weight is a little low at 2.6 pounds, so 
this paddle may tend to slide on the tabic a 
bit if you are a “heavy hitter.” 

The paddle is ruggedly constructed and 
might be a good choice for a mobile paddle. 
It’s a good choice if you have a light touch. 



Photo M. The Schtirr PROF I paddle is hand 
made in Germany. Photo by N7YVX. 


Schtirr PROF! Paddle—SI SO (Photo M). 
Schurr Keys are handmade in Germany and 
are available only direct from DL7NS in 
Germany. It is my understanding that they 
arc very popular in Europe. The PROFl is 
their top-of-the-line iambic paddle. The 
craftsmanship and feel of this paddle is ab¬ 
solutely first class. 

The entire paddle is solid brass, with a 
unique diamond ground finish protected 
from corrosion by a process that the Ger¬ 
mans call “Zaponierung.” The base is heavy, 
with a weight second only to the N2DAN 
Mercury paddle. Even the bottom of the 
base is beautifully finished, with the same 
diamond ground “brushed" appearance as 
the rest of the paddle. This base rests on 
three rubber feet—the best rubber feet 1 
have ever seen on a paddle—their bottom 
surface is slightly concave which provides a 
slight “suction cup” effect which, with the 
extra heavy weight of the base, insures that 
this paddle definitely will not slip or slide 
around during use. 
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The thick brass paddle arms are mounted 
on precision polished hardened steel pivots, 
permanently lubricated with molybdenum 
disulfide. The polished clear plastic finger 
pieces are rounded triangles. This paddle 
comes with a replaceable cable already at¬ 
tached so that the user need only supply the 
appropriate plug to interface with his keyer. 
Cable connections are soldered, and a strain 
relief is provided. The PROFl includes a 
clear plastic dust cover that snaps into place 
on the paddle and can be tilted up to allow 
access to the paddle adjustments. 

Contact spacing and spring tension set¬ 
tings are adjusted with extra large knurled 
thumbscrews, using fine threads that allow 
for very precise adjustments in small incre¬ 
ments. The contacts are solid silver. 

This paddle is expensive, but the crafts¬ 
manship and quality are exceptional. It car¬ 
ries a three-year warranty, but with proper 
care it should last a lifetime. 



max be mounted in your own keyer. Photo by 
NTf\'X. 

Schurr Mini Paddle—$95 (Photo N). This 
is a miniature version of the Schurr PROFl 
paddle, and is sold without a base. You can 
mount the paddle on a wood, plastic, or met¬ 
al base of your choice, or you may wish to 
build this little gem into a keyer. All that is 
required to mount the paddle is to drill two 
holes. The mounting base of the paddle is 
lapped for two mounting screws, which are 
provided. The finger pieces are large, pol¬ 
ished clear plastic in an unusual inverted L 
shape. 

This paddle is very small, almost what 
one might think of as a "spy" paddle! The 
paddle is made of the same beautiful dia¬ 
mond polished brass as the PROFl. and has 
an almost identical feel. Connections are 
made via three solder lugs, although if you 
mount this paddle on a base you may choose 
to include alternative cable connectors or a 
jack. Despite its small size, the Mini has a 
quality feel equal to that of the laiger PROFl 
model. 

Vibrople.x Brass Racer Paddle—$65 (Pho¬ 
to O). There are actually two Brass Rac¬ 
ers—the regular Brass Racer, and the Brass 
Racer EK-I. which is the same paddle with 
a Curtis 8044 Keyer Chip keyer built into 
the base. 

The Brass Racer is solid brass on a hard 
wood base. One unique feature of this pad¬ 
dle is that the connections are inside the pad¬ 
dle base so that once your cable connections 



Photo O. The Vibrople.x Brass Racer, shown 
with optional built-in Curtis keyer. Photo 
courtesy ofVihrople.x Co. 


are soldered to the paddle and the paddle is 
screwed down on its base, there are no ex¬ 
posed connections on the bottom of the pad¬ 
dle. This makes it a good choice for a mo¬ 
bile operator because you can lay the paddle 
on your lap or even on a metal surface with¬ 
out worrying about the electrical connec¬ 
tions shorting out. 

The tension or “return force” for the Brass 
Racer is provided not by springs, like most 
paddles, but by magnets. The magnets slide 
back and forth to provide more or less ten¬ 
sion. I consider this to be a big plus because 
there are no fragile or delicate spring mecha¬ 
nisms. and because this feature allows the 
paddle to be easily set for a precise amount 
of tension, varying from “way too light” to 
“way too heavy.” 

My only surprise with the Brass Racer is 
the physical appearance of the paddle. The 
large triangular brass baseplate and top- 
mounted brass parts are only “brushed 
brass,” not the highly polished or chrome- 
plated brass I would have expected from Vi- 
broplex. Although its appearance is not that 
of the gleaming, jewel-like finish of the Vi- 
broplex lambic model (or several of their 
bugs), it is functionally one of the best. 

Overall, construction is similar to the 
Bencher paddles, with solid-silver contacts 
mounted at the sides, and black plastic fin¬ 
ger pieces. The finger piece spacing is ad¬ 
justable on this model, as is contact spacing 
and tension, all over a very wide range, 
making it easy to customize the paddle to 
your personal preferences for spacing and 
sensitivity. 

Because of the rugged construction and 
“sealed inside” contacts, the Brass Racer is 
my favorite for mobile CW operation. I 
think that functionally this is one of the best 
low-priced paddles on the market. It has a 
feel much like the Bencher but has the addi¬ 
tional advantages of magnetic tensioning, 
sealed off cable connections, and rugged 
construction. 

Vibrople.x lambic — Standard: S95; 
Dehexe: $115 (Photo P): Presentation: $160. 
The Vibroplex lambic carries on the tradi¬ 
tional look of the Vibroplex bugs in an 
iambic paddle that is available in three ver¬ 
sions. identical in all respects except for the 
fini.sh of the base; The “Standard” has a tex¬ 
tured gray base; the “Deluxe” has a highly 








Photo P. The Vihroplex Iambic Deluxe. Note 
the resemblance to their bugs. Photo cour¬ 
tesy of Vihroplex Co. 


polished chrome base; and the “Presenta¬ 
tion” has a 24K gold-plated brass plate 
mounted atop the same polished chrome 
base as the Deluxe. All three models have 
highly polished chrome-plated top parts. 

If you are familiar with the “bugs” (semi¬ 
automatic keys) that Vihroplex has been 
building for many years, you will notice 
how similar this paddle appears lo their 
bugs. The base is large, thick, and heavy so 
this one definitely won’t “walk” around on 
your tabletop! 

The contacts are heavy gold-plated. The 
contact spacing and tension are both ad¬ 
justable with thumbscrews and knurled lock¬ 
nuts, and the adjustment range is excellent 
for both spacing and tension, which is pro¬ 
vided by compressed springs. 

The finger pieces are the familiar polished 
plastic, oval-shaped finger pieces that Vibro- 
plex has used for years as the “thumb” piece 
bn their famous bugs. The plastic is thick 
and solid, contributing to the .solid feel of 
this paddle. Contacts may lx; set very close 
and still exhibit no “bounce-back.” 

Connections are made via three thumb¬ 
screws located at the back edge of the base. 
All connections and all adjustments on this 
paddle can be made without any tools. 

The overall appearance of Ihe Deluxe and 
Presentation models of the Vihroplex lambic 
is hard to beat ... the quality of the work¬ 
manship and the heavy chrome plating give 
those models a trophy-like look that any CW 
operator would display with pride in his ham 
shack! 

The Vihroplex lambic may be the ideal 
choice for you ex-bug operators who have 
switched to an iambic keyer—it has a feel 
similar to a bug but is more precise. This 
paddle is beautifully built and has the classic 
Vihroplex look. 

WB4F.U Model 3-R Paddle—$80 (Photo 
Q). Mike March WB4FJJ offers a hand¬ 
made iambic paddle that is similar to the 
Bencher but has a new twist that I have not 
seen elsewhere: The paddle uses magnets 
rather than springs to provide return force, 
but in a configuration that returns the pad¬ 
dles to the open contact position by utilizing 
magnetic repulsion. All other magnetic re¬ 
turn paddles that I have seen use magnetic 
attraction, “pulling” the paddle back to the 
neutral or open position. This paddle uses 
two pairs of magnets, arranged such that 
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Photo Q. The WB4FJJ Model 3-R iambic- 
paddle uses magnetic repulsion return force. 
Photo by N7YVX. 


they “push” the paddles back to the neutral 
or open position. 

The round base of this paddle is heavy 
steel, with a choice of glossy black or black 
wrinkle finish. Top parts are polished brass 
with aluminum pivots. The finger pieces are 
rounded triangles with a choice of plastic, 
ebony or pearl. Contact tension and spacing 
is adjusted with thumbscrews, with no tools 
required. Connections are made with three 
screwposts. requiring a flat-blade screwdriv¬ 
er. The paddle has a feel much like a 
Bencher. 


CW Key Siberia—Price TBA (Photo R). 

As this article was going to press, an in¬ 
triguing new Russian paddle was introduced 
to the U.S. Called the CW Key Siberia, this 
paddle comes with a built-in keyer in its 
chrome base. It has solid silver contact 
points and was produced from a former mili¬ 
tary factory. 

This unique paddle is being imported by 
Novosibirsk-Seattle International, Ltd. in 
Federal Way, Washington. 

Before You Purchase a Paddle 

I cannot emphasize enough how impor¬ 
tant it is to try before you buy if at all possi¬ 
ble. The all important “feel” of a paddle can 
only be determined by trying it out. Many 
ham dealers have paddles set up with keyers 
(sometimes even plugged into rigs) that you 
can try for yourself. If your dealer does not 
allow you to try a paddle out in the store 
(hooked up to a keyer with a monitor tone) 


before you buy, then find another dealer who 
will! If you have some ham friends who 
have various models, see if you can get them 
to let you try out their paddles, preferably 
adjusted to your preferences. Try a few be¬ 
fore you make a decision, and choose your 
paddle carefully! 

Prices vary, so take your time and shop 
around a bit before you choose which paddle 
to purchase. The current selection of iambic 
paddles available to you provides enough 
choices so that you should certainly be able 
to find one that fits your budget and your 
“fist.” If you find that your enthusiasm for 
working CW has faded, a shiny new paddle 
may be just the thing to renew your interest 
in the historic art of Morse code! 

My personal thanks to all those who 
helped in the preparation of this article, in¬ 
cluding several manufacturers who loaned 
paddles for review and answered my unend¬ 
ing questions. Thanks to Jim N7YVX for his 
expert photography, to Gene N9SW who 
kindly loaned paddles from his personal col¬ 
lection and thanks most of all lo my wife 
Shelly, who patiently put up with my be¬ 
coming a “computer hermit” during the writ¬ 
ing of the article, and for her personal time 
spent in proofreading and suggesting many 
worthwhile improvements. I’ll see you all 
on the CW bands! ES 


MANUFACTURER LIST 

Bencher, Inc., 333 West Lake Street Chicago IL 
60606; (708) 238-1186. 

Ditek Industries Inc., 796 Merus Ct., Fenton MO 
63026; (800) 762-9328. 

EasyTech, 2917 Bayview Drive, Fremont CA 
94538; (800) 582-4044. 

Electron Processing, P.O. Box 68, Cedar Mi 
49621; (616) 228-7020. 

G4ZPY Paddle Keys International, 41 Miii Dam 
Lane. Bursoough Ormskirk, Lancs., England L40 
7TG;011 44 (704)894299. 

K7SRA—Don Leibrand, 360 Sheridan, #311 
Paio Aito CA 94306; (415) 327-5654. 

K8XF Telegraph Key Import Company, 9929 
Fox Squirrei Drive, New Port Richey FL 34654; 
(813) 862-6328. 

MFJ Enterprises Inc., Box 494 Mississippi State 
MS 39762; (800) 647-1800. 

W2DAW—Steve Nurkiewicz, 1385 Abner Street. 
Port Chariotte FL 33980; (813) 743-3139. 

Nye Corporation, 12031 Northup Way, Beiievue 
WA 98005; (206) 454-4524. 

Palomar Engineer, P.O. Box 462222, Escondi¬ 
do CA 92046; (619) 747-3343. 

R A. Kent Engineers, P.O. Box 809, ML ida AR 
71957-0809. 

Schurr Key, Kiaus Gramowski Kaiserin-Augus- 
ta-Aiiee 91 D-IOOO Beriin 10 Germany; 011 49 
(303) 447826. 

Vihroplex Company, Inc., 98 Eim Street, Port- 
iand ME 04101; (800) 262-8387. 

WB4FJJ—Mike March, 1415 Greystone Ter¬ 
race, Winchester VA 22601; (703) 662-4279. 

Novosibirsk-Seattle International, Ltd., 429 So. 
321st Place #E10, Federal Way WA 98003-8511; 
(206) 661-1197, FAX: (206) 946-2719. In Russia: 
630092 Novosibirsk-92, P.O. Box 4. Tel: (383 2) 
46-2765, FAX: (383 2) 46-0301. 



Photo R. The CW Key Siberia. This unique 
key (with built-in keyer) is imported from 
Russia. Photo courtesy of Yuri M. Sushkin of 
Novosibirsk-Seattle International, Ltd. 




The Beach Brawley Boomer 

QSOs made in the shade. 

by Dean Frazier NH6XK 



Photo A. The beach umbrella antenna in action. 


H aving had a lot of fun building antennas. 

it occurred to me that my back-yard 
beach umbrella was an antenna waiting to 
talk. Some time ago I had loaded up the liv¬ 
ing room window frame, an old Toyota radi¬ 
ator. a photographic tripod, and a "77 Pinto 
bumper, all via a random wire tuner (L/C 
Box) and the tuner in my TS-440S. with 
some success. In none of these instances, 
however, had I done any real antenna calcu¬ 
lations or trimming. Large impedance mis¬ 
matches were “covered up” by the double- 
tuner arrangement, and it is questionable 
how much power was actually being radiated 
by these “antennas." From my QTH in 
Hawaii I made contacts to JA. VK, ZL, 
South America and the continental U.S. 
mainland during the peak of Solar Cycle 22. 
when propagation was so good on most 
bands that one could virtually yell out the 
window and be heard by DX. Now. with the 
solar cycle markedly on the decline, contacts 
while running power (the previous contacts 
having all been barefoot) were becoming 
more of a challenge. So what better time to 
test one’s skill/knowledge of antennas? And 
by what more incongruous vehicle than a 
beach umbrella? 

The Beach Brawley Boomer 
So named by Tony Thomas ZL2ANT 
(“brawley” is G-land Speak for umbrella), 
the Boomer measured 82 inches tall and was 
made of I-I/4-inch diameter tubing in two 
sections, which were electrically bonded 
with self-tapping screws, scrap braid and 
wire. The umbrella’s canopy measured 68 
inches in diameter. Rough calculation indi¬ 
cated that the vertical section had about 274 
ohms characteristic impedance, and its 
length translated into a range from 62 elec¬ 
trical degrees on 12 meters to 18 degrees on 
40. The canopy, a disguised capacitance hat, 
seemed to have about 40 pF capacitance, al¬ 
lowing for the open structure of the ribs and 
the fact that the ends were not electrically 
hooked together. This capacitance translated 
into a range from 61 electrical degrees on 12 
meters to 27 degrees on the 40 meter band. 
Surely there was an antenna here, what with 
the vertical tube and canopy capacitance hat 
just staring at me. 

Further calculation showed that the um¬ 
brella should load up on 12 and 17 meters as 
is, fed at the base, but that some inductance 
would be required on 20 or 40 meters. As it 
turned out, base inductance loading was not 
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needed on 12 or 17. and tuning was poor on 
10 and IS meters and marginal on 20 and 40 
without a coil. Sixteen turns of #12 AWG 
copper wire wound on a 2-inch PVC pipe to 
a length of 3-1/4 inches provided almost 7 
jiH of inductance which, with that provided 
by the L/C box, allowed for tuning on 20 
and 40 meters with a good match. The coil 
was attached to the base of the vertical tube, 
along with an S0239 connector, and a small 
pigtail of wire was soldered to the braid side 
of the connector to make provision for alli¬ 
gator-clipping quarter-wave counterpoise 
wires. After all. this was to be a temporary 
endeavor, subject to much fiddling ... a 
crude blending of theoretical and empirical 
experimentation. 

Although the Boomer was “stuck” on the 
roof for only one day and night (I didn’t 
want the neighborho<^ association to con¬ 
demn me as totally loony). I made contacts 
on 12, 17, and 40 meters, to ZL (Tony 
ZL2ANT). California (Fred N60HH. Ron 
KD6FZ. Earl W6CPG. Marvin W2AH). Ari¬ 
zona (Link N70AY), Kwajalein (Val 
V73DO), and Utah (Paul WA6EW). Also 
Grant VK2AXB and Cathy VK4FG joined 
in the fun. Contacts on 20 meters were not 
even tried due to the QRM, QRN, and QRC 
(crowding). Signal reports ranged from 4/1- 
5/1 on 12 meters, to 5/3-5/6 on 40, to 5/5- 
5/7 on 17. And all of this was during a very 


noisy period on the bands: 8/24/92 . . . Solar 
Flux 111, Boulder A index 40, K index 2. 

Despite the poor band conditions, we had 
fun. Everyone seemed to enjoy talking to 
“that guy in Hawaii using a beach umbrella 
for an antenna.” 

Matching/Feeding/Counterpoise 

The Beach Brawley Boomer was fed with 
50-ohm coax through a random wire tuner. 
SWRs experienced were 1.1:1. 1.1:1. and 
1.4:1 on 12, 17, and 40 meters respectively. 
During the contacts power ranged from 
about 70 watts to 400 watts. The cloth 
canopy suffered no damage at 400 watts. 

I had only enough scrap wire on hand for 
one quarter-wave counterpoise on 40 meters, 
about 33 feet. I initially tried two 13-foot 
lengths, each a quarter wave, on 17 meters 
without much effect. Using this wire plus 
some other odd bits and pieces soldered to¬ 
gether gave me one 33-foot length which 
helped greatly on 7 MHz as well on the 
higher bands. It’s amazing to me that the 
Boomer worked as well as it did with just 
one counterpoise. No umbrella trimming was 
done ... I still needed it for the back yard! 

So what was the point of all of this? To 
have a bit of fun, of course. The Beach 
Brawley Boomer doesn’t compare with my 
R5 (12/17 meters) but it did about as well as 
my 40 meter dipole. Very unscientific “test- 









Photo B. The beach umbrella antenna feedpoint. 



Figure I. Diagram of the beach umbrella antenna system. 


ing" was done, if any was done at all. The 
poini was to have fun and to demonstrate 
that almost anything can be loaded up and be 
made to "talk.” 

Of deeper significance, however, was the 
demonstration of "Antenna in an Emergen¬ 
cy." To me. and I think to many 
hams, when your antenna is 
"down” that is indeed an 
emergency. I know of one particu¬ 
lar ham. a good friend of mine, who 
is very dependent on the weather 
for operation. When the wind 
blows, down comes the tower, 
down comes the beam antenna, and 
my friend goes QRT. But a good 
stout vertical will stand all but the 
most ferocious of winds (Hurricane 
Andrew?) and allow some degree 
of operation. So, although it would 
seem that the exercise with the 
Beach Brawley Boomer was purely 
for fun, the real ulterior motive be¬ 
hind it all was to show that an 
emergency antenna, even an um¬ 
brella, can allow operation to con- 


while I'm on the soapbox) that a vertical of 
some kind, if only used as an emergency 
standby antenna, is fundamental, a prerequi¬ 
site to any ham’s family of antennas. Why, 
even a beach umbrella will do in a down¬ 
pour. Q 


It is my opinion (please allow me 


BEACH BRAWLEY BOOMER DATA 


Band (meters) 

Frequency (MHz) 


12 


24.985 


17 


18.113 


40 


7.163 


ELECTRICAL LENGTHS, 


DEGREES* 


Vertical 

Canopy Coil 

Total 

Approximate 

Tube 

Hat 


Total 




Wavelength 

62 

61 15 

138 

3/8 

45 

53 17 

115 

1/3 

18 

27 42 

87 

1/4 

•Note: For calculations ar 

Id lormuiae, 

see OST, September 

1978 (Walter Schulz K300F). regarding capacitance hat 
loading: and The ARRL Compenclium Vol. t (Bruce Brown 

W6TWW) regarding the bi 

ase loading coil design. 
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Number 12 on your Feedback ( 

Carr’s corner 


Joseph J. CarrKAlPV 
PO. Box 1099 0099 
Falls Church VA 22041 

We would like to welcome our newest 
cotumnisl. Joe Carr K4IPV. lo 73. Joe 
has been a ham since 1959 and is the 
author ol over 80 books, including 
Secrels ol RF Circuit Design and the 
Practical Antenna Handbook. He has 
written over 450 articles, mostly about ra¬ 
dio and electronics. 

A New 73 Column! 

Guess what? I'm backi Readers who 
remember my long-running column, 
“Practically Speaking," that appeared in 
the now delunct Ham Radio magazine 
will. I hope, be pleased to see that my 
column Is now In 73 under a dlllerent ti¬ 
tle. This column will deal with a lot of dll¬ 
lerent topics, but all will have some tech¬ 
nical aspeci ol ham radio as the central 
theme. Some columns may Include a 
product review or two, while others will 
be small construction projects. 

There will also be a lew tutorials on 
one technical aspect of radio or another, 
although the general thrust will be practi¬ 
cal rather than material laden with math 
and deep theory. From time to time we 
will take a look at antennas. 

I welcome your suggestions. You can 
send recommendations lor topics, com¬ 
plaints. kudos, brickbats and whatever to 
me either care ol the editor, or directly at 
P.O. Box 1099, Falls Church VA 22041- 
0099. Or just come up lo me at a ham- 
lest if you see me ... I’m friendly enough 
and love to rag-chew. This month, we will 
take a look at how to use the MAR-x se¬ 
ries ol silicon monolithic microwave inte¬ 
grated circuit chips (MMIC) available 
from Mini-Circuits Laboratories, Inc. 

The MAR-x Series 

The MAR-x series ol devices are 
small ICs that will operate at frequencies 
from DC to either 1,000 MHz or 2,000 
MHz. depending on the type number. 
The actual type number will be MAR-x. 
with Ihe “X" replaced by 1.2, 3.4, 6. 7, or 
6. Table 1 shows the characteristics ol 
MAR-1 through MAR-8, including maxi¬ 
mum operating frequency, noise figure 
and the gain at 500 MHz (gain is slightly 
higher at 100 MHz. and less at the high 
end ol each device s range). 

Figure 1 shows the package of the 
MAR-x devices. Note that it looks a bit 
like a small-signal RF or microwave tran¬ 
sistor. even though It is an integrated cir¬ 
cuit. There are only lour leads, labeled 1 
through 4: RF INPUT (lead 1), GROUND 
(lead 2). RF OUTPUT (lead 3) and an¬ 
other GROUND (lead 4). The RF input 
(lead 1) is marked by two keying devices: 
a color dot and a beveled tip on the lead. 
The color ol the color dot indicates the 


type number ol the dot (also tabulated in 
Table 1). 

An interesting feature ol the MAR-x 
devices is that their internal circuitry 
makes both RF input and RF output a 
good match to 50 (3hms. Because ol this 
feature, the MAR-x devices can be used 
lor both tuned and wideband applica¬ 
tions. depending on ^e input and output 
circuitry selected. For a wideband ampli¬ 
fier. it is only necessary lo capacitor- 
couple the input and output leads directly 
lo the input and output jacks. 

Figure 2 shows the basic circuit lor 
the MAR-x devices. The input and output 
circuits consist ol capacitors Cl and C2, 
respectively. These capacitors can be 
0.001 pF disk ceramics in Ihe 80 meter 
to 6 meter range, but should be chip ca¬ 
pacitors if the desired upper frequency 
band Is 2 meters or higher. For amplifiers 
that operate only from 2 meters and up, 
use 100 pF chip capacitors. 

The DC power lo Ihe MAR-x devices 
is passed to the chip via Ihe RF OUTPUT 
terminal, lead number 3. The MAR-x 
devices operate from low voltages. The 
MAR-x device wants lo see •l■5 volts, 
while other types demand from -1^.5 to 7 
volts. In order to operate the MAR-x de¬ 
vices from higher voltage DC power sup¬ 
plies. use a senes resistor (R1) lo drop 
some ol the voltage. The value ol Ihe re¬ 
sistor is determined by the supply volt¬ 
age (Vdc) and the set current, which is 
a function of the device type. For the 
popular MAR-1 device, which operates 
to 1.000 MHz. the usual current drain is 
15 mA, or 0.015 amperes. The value ol 
the resistor (R1) is: 

R1 = ^ (1) 

For example, consider a case where 
the MAR-1 is lo operate at 15 mA from a 
voltage source ol •i-12 volts DC. The re¬ 
sistor should be: 

P (12)-(5) volts (2) 

" 0.015A 

aO^SA =467 Ohms (3) 

Ol course, a 467-ohm resistor is a lit¬ 
tle hard to come by. so use a 470-ohm 
resistor Instead . . . besides, it is likely 
that a 5% tolerance 470-ohm resistor will 
have some value closer to 467 ohms 
anyway. 

Sometimes, an optional RF choke 
(RFCl) is used between Ihe resistor and 
Ihe MAR-x device. This choke should 
have a value between 1 uH and 1.000 
pH. depending on ihe desired frequency 
range. Many people might prefer to use 
a ferrite bead (F.B.) slipped over the lead 
of the resistor instead ol the RF choke 
(see inset to Figure 3). These beads are 
available from Amidon Associates (P.O. 
Box 956, Torrance CA 90508). 

Figure 3 shows a typical layout lor a 
printed circuit board. I built a couple ol 


sample circuits while preparing lor this ar¬ 
ticle. not with PCBs but with perforated 
board and adhesive-backed copper foil 
(the kind used to make pseudo “printed" 
circuit boards). In order lo make 50-ohm 
siriplines lor the input and output lines on 
G-10 Epoxy/Fiberglas"* board, use a 
width (“VtO of 0.108 inches. 

The MAR-x devices are a very handy 
way to obtain either wideband RF ampli¬ 
fiers or tuned amplifiers. Tuning is ac¬ 
complished by adding either bandpass 


filters In the input and output networks, 
or a single-frequency LC-tuned tank cir- 

The really neat thing about Ihe MAR-x 
device is its low cost. The price ol the 
MAR-1 (1000 MHz) device is about $1.25 
(quantity ol 10). Mini-Circuits, Inc. also of¬ 
fers a designer's amplifier kit (product 
number DAK-2) that oilers five ol each 
model, lor a total ol 35 devices, at 
S59.95. Plenty ol devices lor experi¬ 
menting! y 


Tabid.The MAR-x Series. 


1.000 MHz 
2.000 MHz 
2,000 MHz 
1,000 MHz 






li 

R1 Jvri 

5 RFC 1 

3 (optional) 





Figure 2. Basic MAR-x circuit. 


0\ Qi 



Figure 3. Typical MAR-x circuit board layout 
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73 Review 


Number 13 on your Feedback card 


by BUI Brown WB8ELK 


The Tigertronics 
Packet Modem 

Just add one computer for instant packet 


Tigertronics, Inc. 
400 Daiiy Lane 
P.O.Box 5210 
Grants Pass OR 97527 
(800) 822-9722 
Sales: (503) 474-6700 
Tech Support: (503) 474-6702 
Fax: (503) 474-6703 
Price Class: BP-1 with BayCom vers. 1.4, $49 
BayCom vers. 1.5, $20 option 
C-64 Adaptor, $20 option 




H ow wouid you like to get on pack¬ 
et radio for under $50? If you 
have an IBM compatible computer 
laying around, you only need to add 
the BayPac model BP-1 Packet Mo¬ 
dem and run a software packet pro¬ 
gram. It's that easy! 

The folks at Tigertronics have de¬ 
signed their BP-1 packet modem to 
operate with the popular BayCom 
program (written by DL8MBT and 
DG3RBU in Germany). Essentially, 

BayCom (and others such as SofT- 
NC) takes all of the functions of a 
packet terminal node controller (TNC) 
and does it in software. You only 
need an external modem to operate packet with 
a computer running the BayCom program. 

With the addition of a very small interface be¬ 
tween the computer and the real world (your 
VHP rig), you now have a full-featured packet 
station. 

The BP-1 Packet Modem 
The BP-1 modem comes in a case no bigger 
than a DB-25 connector housing. The top of the 
case Is clear and allows you to see the inner cir¬ 
cuitry (a nice touch that is certain to elicit a few 
admiring comments from your fellow packe- 
teers). 

The BP-1 is designed to plug into your com¬ 
puter’s serial port You can use any COM port 
by changing a configuration file in the BayCom 
(or SofTNC) program. For those of you with 9- 
pin serial ports (AT machines or laptops), you 
will need to use a 25-pin to 9-pin adaptor or ca¬ 
ble (available as an option). 

Your HT or home station hooks up to the BP- 
1 via a telephone-style cable with an RJ-11 tele¬ 
phone jack. Since the BP-1 was designed to 
minimize RF radiation from its circuitry, you can 
use unshielded telephone line (up to six feet) 
with no iil effect. This allows you to make up 
several cables for different radios using inex¬ 
pensive telephone cables, and to quickly 
change them via the BP-1 quick-connect socket. 

Also, lor those of you with Commodore C- 
64s, the BP-1 modem wiil work with the Digi¬ 
com packet program through the use of a $20 
adaptor. 

No Batteries! 

The BP-1 uses a custom modem 1C that 
draws a fraction of the current of the other pop¬ 


ular modem ICs (less than 2 mA). As a result, 
you can power the BP-1 directly from the volt¬ 
age present on your computer’s serial port. 
Even laptops with low serial port current han¬ 
dling capabilities provide enough power to op¬ 
erate the BP-1. 

Interfacing to Your Rig 

The BP-1 manual shows the proper method 
to hook up the interface cable from the BP-1 to 
your HT or home rig. Since a number of HTs 
use a PTT keying resistor on the audio line, 
the BP-1 includes a built-in keying resistor that 
you can activate through the use of a plug-in 
shorting jumper. This eliminates the need to 
wire up the keying resistor in the wiring har¬ 
ness or jack. Although the 3.0k value works for 
most HTs. yours may require a higher value. In 
this case you will have to wire an external re¬ 
sistor in line and leave the jumper shunt un¬ 
plugged. 

The program disk included with the BP-1 
has a file called "Hints.doc" which contains pin¬ 
outs and wiring examples for most pop¬ 
ular radios. Tigertronics also has a support line 
that you can call to get you up and running. It’s 
manned by a live technical staff from 1:00 to 
5:00 p.m. Pacific Time. At other times they 
have an automated tech support line with 
recorded messages that you can select from a 
touch-tone menu. These messages contain 
wiring diagrams and pinouts for most radios 
and answers to some of the most common 
questions. 

Some folks may be concerned about the 
use of unshielded telephone cable between 
the BP-1 and the radio (see Figure 1 for a sug¬ 
gested connection to an HT). The BP-1 was 


designed to minimize RF interfer¬ 
ence to your rig from both the mo¬ 
dem and your computer (it's even 
FCC emission-certified). The mo¬ 
dem crystal frequency was chosen 
to put harmonics outside of any 
packet frequencies. The only prob¬ 
lem area is Ihe situation where you 
have your transmit antenna too 
close to the BP-1 (such as using an 
HT with its rubber duck antenna). 
Tigertronics strongly recommends 
that you use a remote antenna (at 
least six to 10 feet away from your 
radio). This will prevent RF from get¬ 
ting into the interface or your com¬ 
puter. In extreme cases running higher power, 
you may need to use shielded cable for the in¬ 
terface leads (the manual shows a wiring ex¬ 
ample). 

On The Air 

There are only two adjustments necessary 
to set up the BP-1 for your particular radio. 
First, you may have to adjust the "Level" con¬ 
trol for a transmitter deviation of 4 kHz. The 
Level control is a small pot recessed In the end 
of the BP-1. The factory level setting should be 
already be correct for the majority of rigs; I 
didn’t have to adjust it during my tests. Finally, 
you need to set up your receive volume to a 1- 
volt p-p output (about two-thirds volume on 
most rigs). 

Of course, the first on-the-air test I per¬ 
formed was to operate the BP-1 packet system 
with my HT (with rubber duck) operating next 
to my computer (not recommended). Even with 
the unshielded phone cable interface, I didn’t 
notice any problems with RF getting into the 
modem or the computer. However, my comput¬ 
er produces a lot of interference in the 2 meter 
band so only the strongest local packet sta¬ 
tions could get through. I did some tests com¬ 
paring a shielded interface cable vs. Ihe un¬ 
shielded telephone cable and could detect no 
noticeable difference in performance. 

Next, I tried three different remote antennas: 
a Pico-J by Antennas West, my Larson quar¬ 
ter-wave mag-mount (sitting on my refrigerator 
for a ground plane) and my rooftop vertical. 

The Pico-J is a J-pole attached to about 
six feet of miniature coax. Getting the antenna 
that far from my computer and rig really helped 
a lot. Only a small amount of computer hash 


52 73 Amateur Radio Today December, 1992 




was detectable and packet operation was 
possible with all but the weakest stations. My 
refrigerator-mounted mag-mount (use a good 
ground plane when using a quarter-wave mag- 
mount), as well as the rooftop vertical, eliminat¬ 
ed virtually all of the hash and I was able to 
make packet connects with just about any sta¬ 
tion I could hear. 

The BayCom Packet Program 

The BP-1 comes with shareware version 1.4 
of BayCom. This is a full-featured packet pro¬ 
gram that offers three different windowed 
displays on the main screen: the top window 
is the outgoing keyboard buffer; the middle 
window shows the current conversation; and 
the bottom window shows status lines and 
frame info. BayCom allows you to establish 
eight different conversations at a time, gives 
others the ability to use you as a digipeater, 
and has an excellent help screen function to 
guide you through all of the different fea¬ 
tures. You can also easily capture any files to 
disk. 

The BayCom manual comes on disk. When 
you print it out, make sure you have a lot of pa¬ 
per in your printer as it’s a real doozy! Since 
most people initially find the BayCom manual 
overwhelming, Tigertronics includes a file 
called “Commands.doc’ on the program disk 
which contains a summary of all the important 
BayCom commands, what to do with them and 
how to get started with your “first connect.' The 
BayCom team has spent a lot of time and effort 



Figure 1. Suggested wiring diagram for a 
typical HT interface using the telephone-type 
cable supplied with the BP-1. 


to make this a versatile program. The updated 
version 1.5 is now available as a commercial 
product (also available from Tigertronics). 

SofTNC 

The BP-1 modem is also compatible with 
another program designed for the BayCom 
style modem. One such example is SofTNC by 
j«Com. SofTNC is a streamlined program de¬ 
signed to get you up and running with mini¬ 
mum fuss and bother. It allows one connect at 
a time and has good text capture and storage 
capabilities. Although it doesn't have the bells 
and whistles of the BayCom program. It is very 
easy to understand and use. Those of you fa¬ 


miliar with the popular PMP program (see 
“Poor Man's Packet,” 73 Amateur Radio 
Today. August 1991, p. 8) will recognize that 
SofTNC has the same command structure and 
configuration parameters. SofTNC was written 
by Andy Payne N8KEI (the author of "Poor 
Man's Packet’) specifically for I'COM for use 
with BayCom-style modems. 

Conclusions 

Operating packet with the Tigertronics BP-1 
and either of the software packages was a lot 
of fun. It was amazing just how well this minia¬ 
ture interface worked. I couldn’t tell that there 
wasn't any TNC in the system at all. I tried the 
BayCom program on several different types of 
PC compatibles (and original IBMs) with no 
problems. The ultimate test was getting the 
program to work on my speed-demon 4.77 
MHz AT&T 6300, although there was some 
random snow zipping across the menu screen. 
I’ve heard that there are some laptops and 
some 386SX machines that will not work prop¬ 
erly with one or both of the programs. Usually, 
if your computer will not operate with BayCom, 
the SofTNC program will work (or vice versa). 
Although rare, I can’t rule out the possibility 
that there may be some machines that won't 
function with both programs. 

I really enjoyed the capabilities of both 
programs. The combination of BayCom (or 
SofTNC) with the BP-1 modem gave me a ver¬ 
satile packet station with the ultimate in porta¬ 
bility. H 


CB-TO-10 METERS 
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Rttyloop 


Amateur Radio Teletype 


Marcl. Leavey. M.D.. WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

SS-50 

It should be snowing now In many 
parts of the country. Other areas have 
their snowbirds arriving. Here in Balti¬ 
more. well, we haven't had a white 
Christmas in many years. Nonetheless. I 
do pass along greetings for the season, 
with Channukah and Christmas wishes 
to each and every one of you. 

Here's a letter from Roy Baumlller. 
Jr.. WB3HDZ of Everett, Pennsylvania. 
He relates that It has been a while since 
he last wrote, dating that back to the 
time I was rabble-rousing for a 6809 pro¬ 
gram for RTTY. He also seconds the 
suggestion that those hams using VIC 
computers ‘stay vnth if and not Immedi¬ 
ately jump ship to larger systems. 

The most Impressive story told in the 
letter, though relates to mechanical 
teleprinters. It seems that this past year. 
Roy had an opportunity to attempt to 
copy the Armed Forces Day RTTY test 
in an 'all computer mode.” He describes 
being helpless, then a voice signal came 
up on frequency (this Is quite common 
with some of the MARS frequencies). 
There was no margin for distortion. "If I 
had had my 390A, Dovetron, and a 
Model 28RO, I would have had It. But I 
couldn't use narrow bandwidth with the 
RTTY program, so on wide I lost signal 
at each static crash, etc. Disappointed 
and frustrated to say the least." 

I guess that's the same reason I keep 
a typewriter in the office, and why I drop 
to DOS routines when there are Win¬ 
dows versions of the same program. II It 
ain't broke, don't fix Itl 

Roy also says he Is looking for any¬ 
one who still sells, uses, or services SS- 
50 computers. As a "diehard 68xx'er on 
SS-50," Roy is becoming frustrated look¬ 
ing for suppliers. For those of you who 
have no Idea what SS-50 is, early home 
computers were built on a mother¬ 
board/bus design. While the most popu¬ 
lar of these was the S-100 bus, around 
which the popular Altair, Imsai, and oth¬ 
er 8080 or Z-80 systems were designed, 
systems using Motorola architecture, be¬ 
ginning with the 6800 CPU, used a 50- 
line bus, commonly called the SS-50. 
Why "SS"? The originator ol the system 
was a company called Southwest Tech¬ 
nical Products. Inc., but the first practical 
accessories were from a company 
called Smoke Signal Broadcasting. 
Smoke Signal = SS! Anyway, the SS-50 
computers created an active side spur of 
personal computers. At its peak, we 
were running a multi-tasking, multi-user 
operating system on 6809 computers, 
called “OS9.' Hmmm ... I wonder if that 
name ever spawned any offspring? Any¬ 
way. if any of you out there are still run¬ 
ning SS-50 systems (mine is in the 
basement gathering cobwebs), or OS9. 
or know what happened to SWTPC, 
SSB. 68 Micro, or others of the time, 
drop us a note. Both Roy and I are inter¬ 
ested to hear the tales. 

ARC, ZIP, and Other Oddities 

For several months now, I have been 
offering a collection of programs for IBM 
compatible programs for RTTY, packet, 
and other ham functions. I supply these 


programs in archived form. Apparently, 
quite a few ol you are not familiar with 
these types of programs, and have ex¬ 
pressed this to me in quite a few letters. 
So. to help explain what I'm talking 
about, and how to use these and many 
other programs you might download 
from a BBS or obtain on a "shareware" 
disk. I herewith provide the following in¬ 
troduction to archives. 

In the dim. dark, past of computer 
communication, back when we all corth 
municated at 110 baud, or an adventur¬ 
ous few at 300 baud, sending a program 
might take quite a bit of time. Moreover, 
if you had a set of programs that worked 
together—say a program, data file, and 
documentation file—you might be inter¬ 
ested in a way to combine them into one 
file for transfer. 

Many such techniques have been de¬ 
veloped over the years. One ol the earli¬ 
est was the "library" concept (denoted 
by a filename with the extension ".LBR"). 
Following this lead, all current archiving 
utilities use the filename extension to in¬ 
dicate the type ol archive in use. So. lor 
example, if you had a word processor, 
called WRDPRC.EXE, and a document 
file, called WRDPRC.DOC. you might 
join them together in a library called 
WRDPRC.LBR. 

While the library concept was one ol 
the first, if not the first, practical 
archivers In use. it has been supplanted 
by and large by three major, and several 
minor, protocols. The ARC extension in¬ 
dicates a file compressed by either the 
ARC program, produced by Software 
Engineering Associates, or an older pro¬ 
gram written by Phil Katz, called PKPAK. 
Well, PKPAK was originally called 
PKARC, but SEA, the inventors ol the 
ARC format, objected, and Phil first 
changed the name ol the program, then 
devised an entirely new scheme, ZIP. 
Files with the .ZIP extension have been 
encoded with Phil Katz's PKZIP routine, 
perhaps the most popular compression 
and archiving utility in use. Another ma¬ 
jor player comes from Japan. Originally 
called LHARC. and now just LHA, files 
compressed with this powerful program 
may be identified by a .LHZ extension. 

As I Indicated, there are some other, 
less often seen, programs out there as 
well. A .PAK extension relates to a pro¬ 
gram of the same name, as do the .ZOO 
extension and .ARJ extension. Each 
scheme has its proponents and fa¬ 
vorites, and each one may have some 
advantage, even slightly, over the oth- 

No matter which routine you are us¬ 
ing, decoding the programs is pretty 
much the same thing. You should type 
the name of the decoding program, any 
required switches, and the filename, 
without the extension, of the archive to 
be decoded. So. it you wanted to de¬ 
archive a file (lets call it RTTY.ARC. or 
RTTY.ZIP. or RTTY.LHZ) lor the three 
major programs, you would type the fol- 
lovring command (shown in bold); 

For RTTY.ARC use ARCE RTTY 

or PKUNPAK RTTY 

For RTTYZtP use PKUNZIP RTTY 

For RTTY.LHZ use LHA E RTTY 

Now, command-fine switches and the 
like can be daunting to anyone. There¬ 
fore, there are programs that isolale you 
from the program itself and lake care of 


all the compression for youl One of the 
most useful of these Is called SHEZ. 
Once configured, a procedure performed 
by answering questions the program asks 
at first startup, SHEZ will dearchive any of 
these programs. It does this in a 
«shudder» user-friendly, point and 
shoot environment. 

One last hitch in all of this. Sometimes 
archived programs are distributed in "self- 
extracting." also called SFX, formal. Here, 
a small int^ral decoder has been added 
to the archive, and the file extension has 
been changed from ARC, ZIP. LHA. or 
the like, to EXE so that a big archive 
called RTrY.ZIP can be transformed into 
an SFX archive called RTTY.EXE. Typing 
RTTY will then lead to automatic extrac¬ 
tion of the archive, no decoder needed. 
Yes. SHEZ can handle those, too. 

Hopelully. this will give you the base 
information to deal with the variety of 
archived programs out there. To facililale 


this, I will go ahead and pul together a 
collection of these archiving programs for 
you and make them available per 
the usual offer. Simply mall me a high 
density disk, either 5" 1.2 Mb or 3.5" 1.4 
Mb, a self-addressed, stamped disk mail¬ 
er for its return, and two dollars In US 
funds, and I'll send you the archiving utili¬ 
ties. Be sure to specify now, when you 
mail me a disk, whether you want the lat¬ 
est RTTY programs or archive utilities, 
otherwise who knows what you'll gel 
back! 

In the meantime, I look forward to 
your questions and comments. Please 
send them via US Mail to the above ad¬ 
dress; CompuServe at ppn 75036.2501; 
Delphi at username MarcWA3AJR; 
or America Online at screen name 
MarcWA3AJR. I read them all, look for¬ 
ward to them all, and who knows—you 
might just find your name here in "RTTY 
Loop." H 
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Send to: HAM Jewelry Co.. 26 Edgecomb Rd., 
Binghamton. NY 13905 or call 1-800-285-8587 
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We accept VISA and Mastercard » Call tor our tree catalog 
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Atv 


I your Feedback card 


Ham Television 


Bill Brown WBBELK 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

ATV Repeaters 

A lot ol folks ask me lor mio aboul 
pulling up an ATV repealer system. As a 
result. I'll be periodically featuring different 
repeater systems and bow they are put to- 

Recently I dropped In on an ATV re¬ 
peater system that we can actually work 
from the 73 hamshack, even though It is 
aboul 60 miles away (mountains are a 
great place fora repeater lower). 

The KC1RH ATV Repeater 

Located atop a 1230-loot foothill near 
Leyden, Massachusetts, this repeater cov¬ 
ers the trl-slate area ol western Mas¬ 
sachusetts, southeastern Vermont and 
soulhwestern New Hampshire. With a 
good wew ol the Connecticut River Valley, 
the KC1RH machine has been received as 
far south as Connecticut. 

Ed Skutnik KC1RH Installed the re¬ 
pealer at the site of his commercial FM ra¬ 
dio station (WRSI-95.3 MHz). The re¬ 
pealer has an input on 434.0 MHz wilh two 
outputs on 421,25 and 1241 MHz. The re- 
ceive/lransmit sections are all PC Electron¬ 
ics repealer modules (ATVR-4. RTX-70 
and RTX-23). He has a pair ol four-bay 
Sinclair SRL 310C-4 vertically polarized 
antennas at the 170-lool level ol the tower 
(receive) and 120 feet (421.25 MHz trans¬ 
mit). In addition, a Diamond BDY-1218 om¬ 


ni-directional vertical was Installed at 145 
feet lor the 1241 MHz output. With the ex¬ 
ception ol the 1241 MHz transmitter, all 
coax runs are Cablewave 7/8* hardline 
(see the repealer block diagram in Figure 

1) . Input llltering is performed using an In¬ 
ternational Crystal VSB lilter (model 
FL407) and output filtering is done with 
Spectrum International VSB fillers lor both 
421 25 (PSF-421-ATV) and 1241 (PSF- 
1241-ATV) MHz. The output power on 
421.25 MHz IS 100 watts (using the re¬ 
peater version of the Mirage D-100 amplili- 

MHz. ^ 

When video sync is detected by the PC 
Electronics VOR-2 (video operated relay). 
DC power Is applied through a bank ol re¬ 
lays to the transmit modules. Through a 
touch-lone decoder (Hamtronics TD-2) 
and relay board, different transmitters and 
video feeds can be selected (see Figure 

2) . The delaull selling turns both the 
421.25 and 1241 MHz transmitters on 
whenever a received video signal trips the 
VOR In the future. Ed plans lo install a 
second receive frequency lo link up with 
the W1HGJ ATV repeater on Soapstone 
Mountain, Connecticut (426.25 MHz out¬ 
put). 

Local Activity 

The WBIGUY 2m repeater on 146.985 
(-600) Is used as the local ATV talk fre¬ 
quency. A PL tone (4Z) is sometimes re¬ 
quired when Interference is severe from 
distant repeaters. Since the 2m repeater is 
co-located wilh the ATV repeater, a toucft- 



\ 

. \ 



Photo B. Close-up view of the neatly arranged ATV repeater modules. Lett side 
(lop lo txillom): 434 MHz receive, video operated relay/video ID and 421.25 MHz 
transmit. Right side (top to bottom): touch-tone controller/relay control box and 
1241 MHz transmit A 50-amp Astron power supply and the Mirage D- 100TVNR 
100-watt repealer amplitier are shown on the bottom of the rack. 











Figure I. Block diagram of theKClRHATV repeater. 
ran nrliisllv link Ihn nuriin Let’s Hear From YOU! 


lone command can actually link the audio 
Irom the 2m repealer through to the ATV 
subcarrier. Usually a call lor ATV acti¬ 
vity will net you one ol the local ATV oper- 

Some ol locally active ATVers are Bill 
Boutwell N1EWK and Perry Cole N1EWL 
In Greenfield, Massachusetts; Ken Helle 
W1GZT in Guillord, Vermont; and. ol 
course, Ed Skulnik KC1RH in Sunderland. 
Massachusetts. II you'd like more informa¬ 
tion about the KC1RH repealer or aclivily 
in the area, feel free to contact Ed Skulnik 
KC1RM, 58 Reservation Rd.. Sunderland 
MA 01375. Please endose an SASE tor a 
reply. 


Dealer directory 


DELAWARE 
New Castle 

Factory authorized dealerl Yaesu, ICOM, Ken¬ 
wood, Ten-Tec, AEA, Kanironics, DRSI Mlg., 
Amerilron, Cushcrall, HyGain, Hell Sound, Stan¬ 
dard Amateur Radio, MFJ, Hustler, Diamond, 
Butternut. Astron, Larsen, and much more. 
DELAWARE AMATEUR SUPPLY, 71 Meadow 
Road, New Castle DE19720. (302) 328-7728. 
NEW JERSEY 


North Jerse/s newest Two Way Radio and Bec- 
tronics Dealer is now open. Sales ol Ham. Bu^ 
ness. Marine and C.B. two way equipment as 
well as Scanners, Shortwave, Electronic Kits. 
Antennas, Books, Cable Boxes and more. 
Friendly service and low prices. Advanced Spe¬ 
cialties, 114 Essex Street, Lodi NJ 07644. 
(201) VHF-2067. 

Park Ridge 

North Jersey's oldest and finest Shortwave and 
Ham Radio Dealer. 1 1/2 miles Irom Garden 
Slate Parkway. Authorized Dealers lor AEA, 
Kenwood, Japan Radio Company, ICOM, Yaesu, 
etc. Ham Sales, Lee WK2T. GILFER SHORT¬ 
WAVE. 52 Park Ave., Park Ridge NJ 07656. 
(201)391-7887. 


Manhattan's largest and only ham and business 
Radio Store. Featuring MOTOROLA, ICOM, 
KENWOOD, YAESU, UNIDEN BENDIX-KING, 


B4^ •- 

R1,. System 
, * On/Off 

VOR-2 

' 70cm 

! R2 On/Off 

/^ocm 

1 

1 23cm 

1 R3 On/Off 

I VOR-21- - r"r' 

n23cm I 

To Xmtrs 


Block of System Controller/Switcher 


I’d like to hear Irom some ol the ATV 
repealer groups out there. Send me some 
photos, a block diagram ol your system 
and some into about your group's activities 
and I’ll be happy to share this with 73 
readers. Let me know It you’ve come up 
with a circuit or a technique to solve a nag¬ 
ging repealer problem. 

It your ATV group is involved in an 
event, emergency or some unique activity, 
send in a writeup and photos lor possible 
use in a future column. Also, feel free to 
share any drcuils or antennas you’ve de¬ 
signed or modified that you leel are partic¬ 
ularly useful for ATV. Q 

Number 28 on your Feedback card 


.^Controll UhFll 

Tones | Rcvr{ ^ 
■ Audio fori ,M [| 
Cross Rcvr 
Band 

Link 2m 

_^Audio onto 

^ Aural 
Subcarriers 


*' 70cm On/Off Chop; 


Audio/Video Audio/Video 


Figure 2. Detail of the touch-tone decoder/relay switcH}ox. 

1-800-4-A-HAM-TV 

: 1-800-424-2688 (orders only plba^b) 


ASTRON, AEA, SONY. PANASONIC, MFJ, 
CCTV CAMERAS AND MONITORS, BIRD 
WATTMETERS, OPTOELECTRONICS 
FREQUENCY COUNTERS, AOR SCANNERS, 
JRC RECEIVERS. KANTRONICS. LARSEN, 
etc. Full stock ol radios and accessories. Repair 
lab on premises. Open 7 days M-F, 9-6 p.m.; 
Sal. & Sun.. 10-5 p.m. We ship Worldwide. 
For speclllc Information call or write: BARRY 
ELECTRONICS. 512 Broadway, New York 
NY 10012. (212) 925-7000. FAX (212) 925- 
7001. 

OHIO 

Columbus 

Central Ohio's lull-line authorized dealer lor Ken¬ 
wood, ICOM. Yaesu, Alinco. Japan Radio, Stan¬ 
dard. AEA, Cushcrall. Hustler. Diamond and 
MFJ. New and used equipment on display and 
operational In our new 10,000 sq. It. facility. 
Urge SWL Department, loo, UNIVERSAL RA¬ 
DIO, 6830 Americana Pkwy., Reynoldsburg 
(Columbus) OH 43068. (614) 8684267. 
PENNSYLVANIA 

Authorized factory sales and senrice. KEN- 
WOOO. ICOM. YAESU. featuring AMERITRON, 
BSW. MFJ. HYGAIN, KLM, CUSHCRAFT. HUS¬ 
TLER. KANTRONICS, AEA. VIBROPLEX HEIL 
CALLBOOK, ARRL Publications, and much 
more. HAMTRONICS, INC., 4033 Brownsville 
Road, Trevose PA 19047. (215) 357-1400. FAX 
(215) 355-8958. Sales Order 1-800426-2820. 
Circle Reader Service 298 tor more information. 



58 73 Amateur Radio Today • December. 1992 


CIRCLE : 





























An Expanded-Scale Voltmeter 

For accurate battery monitoring. 

William Call KJ4W 


L ike many amateurs, I use a 12-voll 
deep-discharge lead-acid storage bat¬ 
tery to power my base station radio equip¬ 
ment. This method has the advantage of 
providing emergency operation in case of a 
power failure without having to connect 
and start a generator immediately, and 
without having to reset computer-based 
equipment. It also partially isolates the bat¬ 
tery-powered equipment from the power 
line, reducing the chances of damage dur¬ 
ing thunderstorms or from other line tran¬ 
sients. Battery operation allows the u.se of 
a comparatively low-amperage 12-volt 
power supply or battery charger. High cur¬ 
rent demands during transmit can be sup¬ 
plied by the battery, which is then gradual¬ 
ly recharged during receiving periods. The 
battery can be constantly recharged using a 
floating-type power supply, or a higher- 
current charger can be manually or auto¬ 
matically switched in and out. (An auto¬ 
matic charging controller described in 
7.^ Amateur Radio Today. Mav 1992. bv 
WB0TCZ.) 

It is desirable to constantly monitor the 

condition of a storage battery, i.e. its termi- _ 

nal voltage, when it is used this way. to Photo A. Front 
make sure that the battery is not over¬ 
charged or too deeply discharged. It is dif¬ 
ficult to use a standard voltmeter with a 
moving pointer for this task be¬ 
cause the useful voltage range be¬ 
comes compressed into a small 
portion of the meter's scale, mak¬ 
ing reading the meter difficult. For 
example, if a 0- to 15-volt meter is 
used, the useful portion is from 
about 10 or 11 to 15 volts: the bot¬ 
tom two-thirds of the meter's 
range is not used (it would damage 
a lead-acid battery to discharge it 
below 10 volts, besides the fact 
that little useful power would be 
left). Trying to di.stinguish precise 
values in that useful upper third of 
the scale is difficult. One solution 
to this situation is to use a digital voltmeter, but 
even though these are dropping in price they 


the scale easily modified by placing a “1" 
before each digit of the O-to-5 scale, thus 
relabeling the scale 10 to 15 volts, with no 
other meter modifications needed. 

Though apparently easy to accomplish, 
this method is disappointingly inaccurate. 
The weak point is the drop across the zen- 
en it won't be a constant 10 volts, or prob¬ 
ably 10 volts at any time. Since most volt¬ 
meters are high-resistance by design, the 
zener current will be much lower than its 
"test current,” which is the point where its 
voltage drop should be equal to 10. In this 
example, for the Ik ohm/V meter used, the 
meter’s internal resistance will be its full- 
scale rating of 5V times Ik ohm per volt, 
or 5k ohm; or, 1 mA full-scale current. 
The maximum zener current will be this 1 
mA, far below the lN5240B’s test current 
of 20 mA, and of course the current varies 
by a large factor over the meter’s range. 
Therefore, the zener voltage will probably 
be below 10, and will vary .some. In addi¬ 
tion to these problems, the zener has a tol¬ 
erance. or stated initial accuracy: The 
1N5240B is rated as 5%, or plus or minus 

_ 0.5V. from lOV. Most other lOV zener part 

of a completed expanded-scale numbers have even worse accuracy, per- 
•oltmeter. mounted in a metal case. The original 0-5 haps 10 or 20 percent. 

•olt DC meter ttw modified hy inking a “I” before 
’ach digit. 




are still fairly expensive, particularly if there is 
a mostly-junk-box solution available. Indeed 
there is—a standard analog voltmeter can be 
convened to an "expanded-scale" meter using 
the methods outlined in this article. 

Converting a Standard Analog Meter 
An established way of making an expanded- 
scale voltmeter is to place a zener diode in se¬ 
ries with a voltmeter of smaller range. For e.x- 
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ample, see Figure 1: A 1N5240B 10-volt zen- 
cr is placed in series with a 5-volt full-scale 
voltmeter. The meter will not respond at all 
until the input voltage reaches at least 10 volts 
and the zener starts conducting, so the left- 
hand end of the meter’s scale represents 10 
volts or below. Any input voltage above 10 
produces a proportional increase in meter 
reading; full scale deflection occurs with 15 
volts input, which produces 5 volts across the 
voltmeter. This is a particularly easy conver¬ 
sion to make: The meter can be opened up and 


Testing 

To determine how well, or how 
poorly, the simple expanded-scale 
meter worked, 1 selected three new 
1N5240B zeners at random and 
breadboarded the circuit and 
checked the zener drop and meter 
readings with a good-quality digital 
multimeter (the 5-volt meter was 
first checked and found to be quite 
accurate). Over the meter’s range, 
the actual zener voltages varied on¬ 
ly by 10 mV on the best zener, by 
40 mV on another, but by 120 mV 
on the worst. However, all zener 
drops were well below 10 volts, 
with an average of 9.46 volts at 
mid-scale. This would produce an average er¬ 
ror of over half a volt. The worst zener’s drop 
was 9..24 volts, for a mid-scale error of 0.66 
volts. There’s no easy way to reduce the error 
because a zener isn’t adjustable. The scale 
could be painstakingly recalibrated using the 
DMM. but that’s no fun. nor would it be at¬ 
tractive. 

To improve accuracy and provide for easy, 
precise adjustment, 1 developed the circuit 
shown in Figure 2. Two inexpensive three-ter¬ 
minal 1C voltage regulators are used, provid- 








ing accurate scale expansion and a trimpot for 
calibration. The “trick” in this circuit is the un¬ 
usual way ICl is used: This is a negative-sup¬ 
ply regulator, used in an inverted fashion. Its 
output voltage is negative 5 volts with respect 
to its common reference, which is connected 


to the positive input voltage, while its negative 
input is connected to the negative side of the 
input voltage. The upshot of this is that ICl’s 
output with respect to circuit common (the 
negative input voltage) is always 5 volts be¬ 
low the positive input. In other words, as the 


input varies from +10 to +15VDC, ICl’s out¬ 
put varies from +5 to +10 VDC with respect 
to circuit common. IC2 provides a constant +5 
VDC with respect to circuit common; the volt¬ 
meter is connected between the regulator out¬ 
puts, so it “sees” 0 to 5 volts as the input 
varies from 10 to 15 volts. Therefore, the ex- 
panded-scale meter results. 

It is tempting to consider eliminating IC2 
and changing ICl to a 7910, producing a 10- 
volt drop directly. The problem is that ICl, 
like many regulators, requires a minimum of 
1.7V more input than output, so then the meter 
wouldn’t be accurate below 11.7 volts input. 
1C2 provides an inexpensive reference at +5V 
to solve the problem, with the additional 5- 
volt offset of ICl adding up to the lOV drop 
needed. Since both ICs are operating as 5-volt 
regulators, the accuracy is fine to well below 
10 volts input. 

IC2 is shown as an adjustable regulator, 
rather than fixed, to allow precise trimming at 
the zero, or 10-volt, end of the meter scale. 
The data book says that a minimum load cur¬ 
rent for a LM317 of 3.5 mA typically is re¬ 
quired to maintain accuracy; the meter will 
usually draw less than this. However, I experi¬ 
enced no problems. A load resistor could be 
added if needed. 

ICl could be changed to an LM337 nega¬ 
tive-voltage variable regulator, if desired, to 
provide a full-scale trim as well; or the me¬ 
ter’s dropping resistance could be varied to ac¬ 
complish calibration at full-scale. Using a 
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partly-variable meter dropping resistance to 
provide full-scale trim is discussed in the sec¬ 
tion on selecting meters. In the example pic¬ 
tured, the 5-volt meter’s accuracy was so good 
that full-scale trimming was unnecessary. 

Measured error was less than one minor divi¬ 
sion (O.IV) anywhere in the meter’s range. 

Since the meter current is low. the regulator 
ICs can be either the low-current types or the 
more common TO-220 package types: no heat 
sinks are needed. Since any of .several regula¬ 
tor packages might be chosen, a pictorial 
wiring diagram has not been .shown. Point-to- 
point wiring on a perf-board is very practical; 
just make sure you have the proper pin config¬ 
uration for your regulator packages, and fol¬ 
low the wiring shown in Figure 2. Photo B 
shows a completed meter, mounted in a cabi¬ 
net. with the circuit of Figure 2 mounted on a 
perf-board attached to the meter terminals. 

This unit was built using one low-power (TO- 
92) package and one TO-220 package (what I 
had in the parts drawer). The zero-adjust pot is in serious trouble very quickly! The meter can good candidate, a hamfest flea market surely 

visible on the lower left. be left on continuously; its current consump- will. Again, the easiest approach is to use a 0- 

The front view. Photo A, shows the slightly tion is about 7 mA using a 1 mA meter move- to 5-volt DC voltmeter, as has been discussed, 

modified scale to the original 5-volt meter (the ment. If you can’t find one one of those, often you 

hand-inked “1 ’s" were added before the origi- Photo C shows another unit that was built can modify another meter. For example, what 
nal numbers), as discussed earlier. Though not with an ammeter included for monitoring ei- if you have a 0-150 VDC meter (see Photo D). 

shown in the picture, an inline fuse (1/2 amp ther charging current or load current, as de- Useless, right? Nope: carefully take it apart 

was used) is in the circuit wiring between the sired. Again, note that a fu.se is installed. and look for the series dropping resistor. Short 

battery and the meter. Always provide a fuse ... it out and it is back to the basic milliamp or 

in any circuit attached to a storage battery; if Finding and Choosing a Meter microamp meter movement. Then replace it 

anything shorts and you don’t have one, that Finding a suitable meter shouldn’t be hard with a new dropping resistor of proper size for 
battery’s high current capability will get you or expensive. If the junk box doesn’t yield a 5-volt sensitivity (outside the meter, probably, 
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Photo B. Rear view of a completed expanded-scale voltmeter. The cir- Photo C. Another example of an expanded-scale voltmeter. This unit 
cuit of Figure 2 is mounted on a perf-hoard which is attached to the includes a series ammeter to monitor charging current, 
meter terminals. 


where il can be conveniently mounted on the 
perf-board). Often, either the meter's current 
sensitivity or its ohms-per-volt rating is stated 
in a lower comer of the meter scale; if not. 
calculate meter full-scale current sensitivity 
from full-scale voltage rating divided by scries 
resistance. In a few cases the original resistor 
may be mounted outside the meter, on a board 
on its terminals; in some cases the resistor 


might be inside the meter but made harder to 
identify and access. 

Keep in mind that the meter’s scale will 
have to be renumbered; ideally, look for a me¬ 
ter with five major scale segments so that the 
1-volt divisions will fall in place. Watch out 
for sealed meters that can’t be opened, for 
non-linear-scale meters, or for AC meters. 
These are much harder, if not impossible, to 


modify. Look for meters that have scale divi¬ 
sions that would ideally divide each volt- 
spread into tenths. 

A basic milliamp or microamp meter move¬ 
ment can also be used; a series resistor doesn’t 
have to be removed in this case. Use a move¬ 
ment of not more than a few milliamps, 
though, or it will be a power-waster, and the 
dropping resistor may have to be high-power. 


Ilent Solar Power 
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Photo D. Left: This high-voltage DC voltmeter can he modified for 
low-voltage expanded-scale use. Right: Internal view of the high-volt¬ 
age meter. The dropping resistor is the large cylinder located in the 
middle of the horsehoe magnet. This resistor can he replaced with the 
proper value for low voltage use (see text). 


loo. For example, suppo.sc you 
have a 200-microamp meter with 
only four scale segments. It 
could be modified to a 4-voli 
full-scale voltmeter with a series 
resistance of 20k ohm (series re¬ 
sistance is approximately the 
full-scale meter voltage desired 
divided by full-scale current sen¬ 
sitivity). Using the circuit shown 
in Figure 2, an expanded-scale 
display of 10 to 14 volts would 
result. If an II- to Ll-voll range 
is preferred. ICl could be 
changed to a 7^06, or IC2 read¬ 
justed for a 6-voli drop. The 
original scale divisions would be 
fine for the 4-volt range, and the 
original numbers and microamp 
label could be covered with while paint or 
gummed labels and the meter face then rela¬ 
beled. Full-scale trim can be provided by 
making about 10 to 20 percent of the total 
dropping resistance variable with a irimpot: 
Figure 3 shows a possible meter circuit. If a 
high-voltage voltmeter is being modified to 4 
or 5 volts full-scale, these same considera¬ 
tions apply, once the basic full-scale current 
sensitivity is found. 

The Voltmeter in Use 

Once the expanded-scale voltmeter is built, 
what should be observed? For manual 


recharging when the battery is low. the ex¬ 
panded-scale voltmeter shows precisely when 
to begin recharging. With either an automatic 
charging system like WBOTCZ's, or with a 
float-charger, the expanded-scale voltmeter 
allows constant monitoring to assure that all 
is well. The terminal voltage of a fully- 
charged lead-acid storage battery in a constant 
stale, being float-charged with a recharge cur¬ 
rent barely more than load current to allow for 
slight trickle charge, should be in the range of 
13 to 13.8 volts, depending on temperature, 
battery design, age. etc. .\ battery hydrometer 
can be used to determine full charge, then the 


voltage checked and the floal- 
charger set; my unit worked out 
at 13.3V. Under high-current 
recharge from a partly dis¬ 
charged stale, terminal voltage 
can safely be higher, perhaps 14 
to 14.4 volts or so for a few 
minutes to a few hours. During 
a deep discharge, the battery 
terminal voltage quickly drops 
to about 12.6 and then gradually 
decreases from there: recharg¬ 
ing should begin, or operation 
cea-sed, if the terminal voltage 
drops below 10.5 to 11 volts. 
Readings outside these ranges 
indicate a problem that must be 
investigated. 

When using a storage-battery' 
setup, remember to lake sensible precautions 
for ventilation and protection against acid 
spills, and use fuses and other precautions 
against short circuits. The water level should 
be periodically checked and adjusted as need¬ 
ed; float-charging causes a gradual loss of wa¬ 
ter, and if the lead plates become exposed to 
air the battery’s lifetime will be shortened. 
The deep-discharge marine-type batteries are 
far more suitable for this service than are au¬ 
tomobile batteries, and arc worth the higher 
cost. Use of the expanded-scale meter, as dis- 
cus.sed in this article, will help to maximize 
the lifetime of this expensive investment. Q 


MULTIPLE REPEATER-LINK-REMOTE BASE 
CONTROLLER 

Finall y a controllef mat liaa aolved control and audio Interconnect problema between 
multlpleradloe. Your radio syatem can grow to multiplealtea and atretch for hundreds 
o( miles • and yet any radio can be fully controlled from any designated Input. 
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HOW YOU GAN 
AFFORD THE BESTI 


Engineered for the Ham, the finest In Crank-Up, 
Free-Standing or Guyed Towers Is from TrI-Ex. For 
over 30 years, the INDUSTRY standard-backed with 


attached at first section 
will hold normal Tri-Band 
beam; 25', 33’. 50’. and 
65' heights. 

W SERIES 

Aerodynamic 
tower designed 
to hold 9 sq. ft in 
a 50 MPH wind at 36' and 


LM SERIES 

■W brace motorized 
tower. Holds large 
antenna loads. Models at 
37'. 54", and 70’ heights. 

TM SERIES 

Tubular construction for 
larger antenna loads at 
70'^ orv nnH IfW hol/,hte 



TOWER CORPORATION 

_ Quality Strvetures since 1954 
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Number 18 on y 

New PRODUCTS 


Compiled by Hope Currier 


I C ENGINEERING 

No more guessing about antenna 
performance comparisons! The new 
‘DIGI-FIELD” from I C Engineering has 
an extraordinary frequency response. 
DIGI-FIELD can be used as a sniffer for 

tensity detector of microwave oven leak¬ 
age. It has a 3-1/2-digit LCD display with 


DIGI-FIELD is S79.95. For more in¬ 
formation. contact I C Engineering. 
16350 Ventura B/vd . Suite 125. Enema 
CA 91436: (B18) 345-1692. (800/ 343- 
5358. Fax: (818) 905-3374. Or circle 
Reader Senrice No. 203. 




line of amateur television equipment The 
flagship of their new offering is a unique 
dual-receiver ATV transceiver. This unit 
transmits in the 420 to 450 MHz band, 
and receives in the 1.2 GHz and 420 
MHz bands. It Includes four-channel 
transmit, video monitor of the detected 
RF, built-in transmit/receive change over 
relay, a dual-gate GaAsFET front end 
In the 420 to 450 MHz downconverter, 
4.5 MHz audio subcarrier on trans¬ 
mit. power and TX indicators, and dual 
camera inputs. A spare set of audio/ 
video RCA-type jacks are provided on 
the rear panel. The cabinet is manufac- 


silk-screened with a black matte-finish 
cover. Another unique feature is a 
choice of red or gray front and rear panel 

The single-band transceiver can be 
ordered with the 450 MHz downconvert¬ 
er or with the 1.2 GHz downconverter In¬ 
stalled. The single band unit may at a lat¬ 
er time be upgraded to a dual-receive 
system with an upgrade kit. For prices 
and more Information, contact ATV 
World. 3713 W, Charleston Ave., Glen¬ 
dale AZ 85308: Technical Info: (602) 
978-4348, Orders: (800) 424-2688. Or 
circle Reader Service No. 201. 


ENTERPRISE RADIO APPLICATIONS 


The MK2 Microreader from E 
Radio Applications Is a self-cr 
system lor the reception and d 
CW, RTTY. AMTOR, SITOR ai 


tapes or special leads associate 
other systems. Just plug Ihe Micr 
into Ihe headphone or speaker s( 


your receiving equipment and you are 
ready to go. The Microreader was de¬ 
signed primarily to receive hand-set 
Morse; its ability to copy poorly-sent 
Morse under noisy band conditions is 
unique. It incorporates extensive filtering, 
carefully engineered to provide the right 
amount of processing lor these real-life 
conditions. Decoding automated signals 


such as RTTY is easy in comparison. allows dec 
you are The forward error correcting inherent ibie print* 
was de- in the SITOR and NAVTEX modes gives Plus, it hai 

land-set excellent performance, even under poor price and 

>rly-sent band conditions. Fully automatic detec- terprise i 

litions is tion. polarity sensing and lock-on makes Clarendoi 
! filtering, operation on this mode simple. i¥ick Qua] 

the right The MK2 Microreader has been de- land; Tek 


>n. allows decoded text to be sent to compat- 
iherent ibIe printers, terminals or computers. 
5 gives Plus, it has a built-in Morse tutor. For the 
it poor price and more information, contact En- 
detec- terprise Radio Applications, Unit 5, 
makes Clarendon Court, WInwick Court, Win- 
wick Quay, Warrington WA2 8QP, Eng- 
en de- land; Telephone: (0925) 573118, Fax: 


ELECTROMAGNETIC FIELD METER 


Fast & Fun G5RV QuicKits 


eiectromagnetic fieids. AiphaLab's handheid TriField”“ 
Meier measures AC eiectric fieids, AC magnetic fields 
and radio/microwave power density. Find ground faults, 
AC current wires or measure high-fieid generators with 
the Magnetic setting (.2 - 100 miiilgauss, 60 Hz); identify 
pooriy grounded or shieided equipment, high VDT or 
fiuorescent iight fieids, distinguish hot vs. ground wires 
with Electric setting (.5 - 100 kV/m, 60 Hz); measure 
antenna radiation patterns, ieaky microwave ovens, etc. 


laLab, 1272 Alameda Ave, Salt Lak( 
(801) 532-6604 for speedier i 
ature on electromagnetic radiation h 



We have what you’re looking for 

BRIGHT NEON QSLs„ 


You'll love our numbers 

$36.95 per 1000 

plus S3.95 shipping U.S. 
Bright Neon QSLs that lump off the wall. 
Black ink on 65# Postcard Stock with six 
Neon colors to choose from: Neon Blue, 
Neon Purple, Neon Lemon. Neon Orange, 
Neon Red, and Neon Pink. Printed in format 
shown, state outline & logo included at no 
extra charge. (Please indicate if you want 
ARRL logo when ordering). Save the hassle 
and money, order these QSLs TODAY! 
Knowing you'll be hard pressed to beat the 
pnee while creating such STAND OUT 
quality. 


j|N90KK| 


Send your check or money order along with 
(Printed or Typed) Name, Address, (including 
County). Call Letters and Color of Stock to: 
BB&W Printing 
803 N. Front Street 
McHenry. IL 60050 

Custom job or Different Stock. No Problem. 

Call (815) 385-6005_ 


•OdHUrSiwO^^’ S 
Kfl JMODirol. 

' ICii(ta5RV s 


PerfeyttiiancG 

SOFTIAMRE 

KaGOlD for Kantronks w/VS rom 
PkGOlD for AEA PKr88,232,2232 

Invest in the GOLD standard today! 
Easy operation with incredible power! 

• Conferencing • Background File Transfers 
• Robot CQs • Logging • Macro Files 
• Automatic QTH/QSL Exchange 
• Advanced Text Handling 
• 95 page Manual 

• Extensive Help System 

• Quick Reference Guide 

• Nothing Else Comes Close 

• Only $79.95 plus $5 s/h 

-T-: -- 


lOlT^ol 

Phone 714 496-6639 
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PRO»AIVWALOR 

PRO'AM, a division of Valor Enter¬ 
prises, has announced the new D270 
duplexer for 2 meters and 70om, This 
versatile item is used to connect a mod¬ 
ern VHF/UHF dual-band antenna with a 


NOVATECH INSTRUMENTS 


Novatech Instruments is now offer¬ 
ing the DDS-3, a direct digital synthe¬ 
sizer kit that can be used to output sig¬ 
nals up to 12 MHz with excellent spec¬ 
tral purity. The DDS-3 can be pro¬ 
grammed to output sine and 
TTL/CMOS signals from 2 Hz to 12 
MHz in 2 Hz steps. The output frequen¬ 


cy is determined by setting a 23-bit bi¬ 
nary word using either a DIP switch or a 
parallel ribbon cable input. The output 
amplitude is 1.4 Vpp into an open cir¬ 
cuit. The user can obtain fast switching 
of the output frequencies since the tran¬ 
sition time for changing frequencies is 
less than 250 ns. Spectral purity is bet- 



AEA 


The DSP-1232 multimode data 
controller featuring digital signal pro¬ 
cessing is now available from AEA. A 
single-port version of the the DSP- 
2232, this controller features packet, 
AMTOR, Baudot, ASCII, Morse code, 
NAVTEX, WEFAX and more. It has all 
satellite digital modes. 9600 bps 
K9NG/G3RUH, 2400 bps, automatic 
identification of most types of digital 
signals, software DSP modems (future 
upgrades will be Installed on EPROM 
chips) and software-switchable port 
selection. New modems can be up¬ 


loaded into RAM from disk or tele¬ 
phone BBS. It also offers a complete 
18K byte personal mailbox. This new 
controller eliminates the need for ex¬ 
ternal modems for satellite work or 
high speed data. 

The suggested list price is $799. 
For a product data sheet and a list of 
authorized dealers, contact Advanced 
Electronic Applications, Inc., P.O. Box 
C2160, 2006 196th St. SW, Lynwood 
WA 98036; (206) 774-5554, (800) 
432-8873. Or circle Reader Service 
No. 204. 


ter than -90 dBc phase 
noise at 1 kHz offset, -45 
dBc spurious and -40 
dBc harmonic. Stability 
Is better than 10 ppm. 

The DDS-3 Is priced 
at $119.95 plus$5S&H 
(WA residents add 8.2% 
sales tax). For more in¬ 
formation, contact No- 
vatecti Instruments, Inc., 
1530 Eastlake Ave. E., 
Suite 303, Seattle WA 
98102; (206) 328-6902. 
Or circle Reader Service 
No. 206. 



/here's the Beam? 

^ Unobtrusive DX Gain Antennas for 80 thru 10 
• Easily hidden • Install Fast • Fixed or Portable • 



CIRCLE 132 ON, 


SERVICE CARD 



Micro Video Camera 


Small size 1" X 2" X 3" 

Light Weight < 4oz. Low 
Power 7 - 15 volts. @ 

85ma. Low Light @2 
Lux. Camera comes com-,| 
plet in metal case with 
RCA plug for video out 
and two pigtaled power 
wires. Camera is presently in use in R/C 
airplanes, helicopters, cars, tanks and 
robots. Camera output is standard 
NTSC at Iv p-p, 240 line resolution with 
electronic iris. Jf^ull stock on hand. 

Satisfaction Guaranteed! 
Factory New, only $ 229.95 $6 
S/H For product information and 
ordering. Call 1 (800)473-0538 

MICRO VIDEO PRODUCTS 

1334 So. Shawnee Dr. Santa Ana, 
California, zip 92704 FAX (714) 545-8041 


CIRCLE 30 ON READER SERVICE CARD 


AMATEUR RADIO EQUIPMENT 

CALL W 800-942-8873 

Mute Mnc For Your Best Price 

Authorized dealer for Icom, Kenwood, Yaesu, 
ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF 
Concepts, Hustler, Kantronics, Wilson, Diamond, 
Ham*10, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron, 
Epson, Farr Corner, DTK 

1057 East 2100 South, Salt Lake City, UT 84106 
801-467-8873 




















Hamsats 


Number 19 on your 


Amateur Radio Via Satellites 



Andy MacAllister WA5ZIB 
14714 Knighlsway Drive 
Houston, TX 77083 

The AMSAT Annual Meeting 

The 1992 AMSAT Annual Meeting 
and Space Symposium was heid Oc¬ 
tober 9-11 at inteisat Headquarters in 
Washington, DC. Hundreds of sateiiite 
enthusiasts from around the worid iis- 
tened to the presentation of over two 
dozen papers, examined sateiiite 
models on display, watched as exotic 
devices were demonstrated and made 
contacts from a compieteiy operationai 
sateiiite station. For aii participants, it 
was a great weekend. 

Friday 

The AMSAT activities in Washing¬ 
ton began at high noon Friday, Octo¬ 
ber 9th. Two concurrent seminar ses¬ 
sions were heid that afternoon. One 
was the AMSAT and ARRL Education 
Workshop. Severai topics were cov¬ 
ered, aii with the common theme of 
sateiiites in education. 

The paraiiei program started with a 
presentation by Doug Loughmiiier 
K05I and Mr. Kim of the Korean Ad¬ 
vanced Institute of Technoiogy on the 
progress of KITSAT-A, now known as 
Kitsat-OSCAR-23. Bob Bruninga 
WB4APR discussed packet radio ex¬ 
periments via sateiiite and HF at the 
U.S. Navai Academy. He presented 
detaiis on a location system using a 
GPS (Giobal Positioning System) 
sateiiite receiver coupied with a iap- 
top, AX.25 TNC (Terminai Node Con- 
trolier) and radio. These systems de¬ 
termine the position and course of a 
vehicle and broadcast the data using 
automatic “BTEXT” packet transmis¬ 
sions. A suitabiy equipped base sta¬ 
tion receives the transmissions and 
updates its database. Bob dispiayed a 
basic receive station at the sympo¬ 
sium. 

AMSAT Director Tom Ciark W3iWi 
provided expianations of the recent 
changes to AMSAT’s internal commu¬ 
nications system on the internet. A 
computer system in Southern Caiifor- 
nia is responsible for processing and 
distributing AMSAT buiietins to packet 
networks, other internet addresses 
and CompuServe. Recent upgrades 
for more efficient operation were out- 
iined along with proposais for future 
enhancements. 

Kent Darzi KD4MKD and Dennis 
Wingo KD4ETA updated the audience 
on the status of SEDSAT-1. This is a 
microsat-ciass sateiiite that wiii be fiy- 
ing as a secondary payioad as part of 
NASA's Smaii Expendabie Depioyer 
System (SEDS). SEDSAT 1 wiii be 
piaced in a circuiar orbit with a mean 
attitude of 730 km at 39 degrees incii- 
nation. Severai amateur radio systems 
for analog and digital communications 


wiii be included with an array of scien¬ 
tific experiments to study orbital me¬ 
chanics, the dynamics of tethered 
sateiiites and remote sensing. 

AMSAT Director Joe Kasser 
W3/G3ZCZ provided an update on the 
French ARSENE project with informa¬ 
tion from Bernard Pidoux F6BVP. The 
ARSENE satellite will carry a Mode S 
(70 cm up and 13 cm down) analog 
(voice) transponder and a mode B (70 
cm up and 2 meters down) AX.25 BBS 
running 1200 BPS AFSK. No special 
modems will be required to work the 
sateilite’s BBS, just a standard TNC. 
The satellite will have a slightly ellipti¬ 
cal orbit around the equator with an al¬ 
titude ranging between 20,000 and 
36,000 km. Each orbit will take 16 
hours. 

Other Friday talks included a satel¬ 
lite gateway discussion by John Han¬ 
son WA0PTV. efforts on the AMSAT 
deep space exploration antenna pro¬ 
ject in Colorado by Jim White WD0E 
and a discussion of recent balloon ex¬ 
periments by our own 73 editor Bill 
Brown WB8ELK. 

Saturday 

Saturday morning started with a 
welcoming from AMSAT Director and 
President Bill Tynan W3XO. He was 
followed by Jim White WD0E and his 
description of microsat engineering 
test results. Bob Diersing N5AHD con¬ 
tinued with information on microsat 
downiink error rates and file server op¬ 
eration. Before the day's first break, 
AMSAT-UK Secretary Ron Broadbent 
G3AAJ discussed the European per¬ 
spective on worldwide amateur radio 
satellite efforts. The remainder of the 
morning sessions and some of those 
in the early afternoon were dedicated 
to the Phase 3 D program. AMSAT Di¬ 
rector Dick Daniels W4PtJJ moderated 
the pre-lunch talks while providing his 
own input on the system overview. 
Phase 3 D is an extremely ambitious 
international project to provide a satel¬ 
lite covering ham bands from 10 me¬ 
ters to 10 GHz. Signal levels from the 
spacecraft are planned for levels 10 
times stronger than AMSAT-OSCAR- 
13. Receive capabilities are similar. 

Dick Jansson WD4FAB provided 
details of the spacecraft structure and 
antenna efforts. Jack Colson W3TMZ 
described further endeavors with an¬ 
tenna designs, including patch anten¬ 
nas, short helix arrays and “backfire" 
systems. When complete. Phase 3 D 
will bristle with antennas. 

Bob Twiggs of Weber State Univer¬ 
sity presented data on the student 
construction of the spaceframe. The 
structure will weigh nearly 1100 
pounds and have a solar panel and 
main body span of over 23 feet. 

Tom Clark completed the Phase 3 
D sessions by reporting on the results 


Photo C. A Mode S receive system, a 
spaceframe and a Phase 3 D scale m 

of his GPS receiver experiments. In 
addition to accurately determining lo¬ 
cation, the GPS units can be used to 
establish spacecraft orientation and 
locking onboard frequency standards. 

David Liberman XE1TU brought the 
group up-to-date on the status of UN- 
AMSAT-1, This microsat, built at the 
Autonomous University of Mexico, is 
scheduled for a December 1992 
launch on a converted Russian ICBM. 
In addition to a 1200 bps store-and-for- 
ward system similar to current mi- 
crosats, this unit carries a 40 MHz me¬ 
teor radar. The satellite uses DSP 
techniques to analyze echoes from 
meteor trails. The information is re¬ 


layed to the ground using AX.25 pack¬ 
et telemetry transmissions. Dave de¬ 
scribed the effort in Mexico to finish the 
satellite and complete final testing. 

Lou McFadin W5DID and Frank 
Bauer KA3HDO presented information 
on SAREX, the Shuttle Amateur Radio 
Experiment. Recent activities have 
been very successful and as many as 
five shuttle flights may carry SAREX 
equipment in 1993. One of these ama¬ 
teur radio missions is scheduled to 
have Sergei Krikalev U5MIR on board. 

Other Saturday talks included an 
operations report from AMSAT Vice 
President of Operations Keith Pugh 
W5IU and a description of the AMSAT 
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Antenna 


Layout 




the symposium. He oescrioeo nis lo 
cost Mode-S equipment for OSC/ 
13 operation. Mode S uses a 70 c 
uplink coupled with a 2.4 GHz dov\ 
link. Although this combination m 
seem difficult to use. Ed's results ha 
been exceptional. He has tried diffi 
ent antennas lor his experiments to 
downconverter Irom Down East N 


A tour ol the Goddard Space Flight 
Center followed for those who did not 
wish to attend the Board of Directors' 
meeting. Most participants took off lor 
home late Sunday while those attend¬ 
ing the Board meeting went to the AM- 
SAT offices in Silver Spring, Maryland 
3n Monday lor continued discussions. 

Symposium Committee Chairmen 
<en Nichols KD3VK and Steve Todd 
<2IYQ worked with AMSAT-NA Secre- 


e Proceedings of 
h Space Sympos 
from AMSAT or 
< is 8 1/2' by If. 


from 

'•^BARKER & WrLLrAMSON 

BWD 1.8-30 ANTENNA 


Continuous coverage 
from 1.8 - 30 MHz 

• S.W.R. - less than 2:1 from 2-28 MHz (may be 
slightly higher lx‘low 2 and above 28 MHz 
depending upon installation). 

• Completely assembled. Baiun terminated with 
SO-2J9 connector. 'N' type supplied on special order. 

• Power: 1 KW - 2 KW PEP ICAS 
Higher power models available 

.50 Ohm Input MAPf l\-USA 


$ 198.00 


am by AMSAT Director 
er WA5ZIB. 

ished with the AMSAT 


le out from a Cub Scout camp- 


n inspirational talk from Sunday 

Ion Parise WA4SIR. Ron Sunday began with a beginners' fo- 


& BARKER & WILLIAMSON 

Quality communicaiions products since 1932 
At your Distnbutors Write or Call 

to Canal Street. Bristol. PA 19007 | \//SA 
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Homing IN 


Joe Moell. PE.. KOOV 
PO. Box 2508 
Fullenon CA 92633 

Crowning the Champs 


Radio Direction Finding 


ARRL conventions host the only 
area-wide T-hunt competitions in the 
USA right now. A worfdclass mobile 
hunt has been a feature of every 
Southwestern Division convention lor 
many years, complete with prizes lor 


the best. In ham radio, Field Day is the 
biggest annual club QSO competition. 
But hidden transmitter hunters (called 
loxhunters or T-hunters) hold their mo¬ 
bile radio direction linding (RDF) con¬ 
tests only on a local basis. 

Is it time to start thinking about re¬ 
gional loxhunting tournaments, or per¬ 
haps national championship matches? 

I think plenty ol RDFers would be 
interested. Southern Calilomia hunters 
claim that there are no tougher hunts, 
and no better T-hunters, anywhere in 
the world. (No one ever called them 
humble.) I'm sure that their counter¬ 
parts in other parts ol the country feel 
they are )ust as good. 


“Is it time to start thinking about regional 
foxhunting tournaments, or perhaps 
national championship matches?” 


Hams in Great Britain test their mo- FRC to invite everyone 
bile foxhunting abilities with a tourna- the stops. The hunt h 
ment each year. There are qualifying lenging, but fun. 
rounds in various cities, followed by FRC designed the t 
the National Final Championship in abilities ol 2 meter DF< 
September. out of their cars. The t 

Countrywide championships are settled on a three-s 
practical in Britain because the nation with prizes lor first. 



























les National Forest, running live watts. 
The beam was pointed at a nearby 
mountain, in hopes of giving mislead¬ 
ing bearings. 

No Wimps Allowed 

From an international standpoint, 
our mobile T-hunts are the exception, 
not the rule. Only in Britain. Japan, 
and North America will you find reg¬ 
ular opportunities to hunt in your car. 
Everywhere else, it’s all done on fool 
and the participants consider them¬ 
selves lo be amateur athletes. There 
are no big-dollar prizes to be won, 
but plenty of lame, glory, and nice 


in the schools. It's also active and well 
organized in Scandinavian countries, 
and in Japan and China. National on- 
loot foxhunt championships take place 
annually. The International Amateur 
Radio Union Region 1 Championships 
provide inter-country competitions ev¬ 
ery two years. 

Stateside hams got Involved In Eu¬ 
ropean/Asian style foxhunting lor the 
first time in 1989, when the first 
Friendship Radiosport Games (FRG- 
89) were held In Khabarovsk, a city in 
Asiatic Russia. Five hams from Port¬ 
land. Oregon, traveled to Khabarovsk 
lor a foxhunt, a CW contest, and an 
HF QSO contest. 

The Games grew out of a Sister 
Cities International exchange pro¬ 
gram. The hams of both countries had 
so much fun that they formed the 
Friendship Amateur Radio Society 
(FARS). One goal of FARS was to put 
on the Games every two years. 

Portland hams reciprocated by 
holding FRG-91 in their city. (See 
“Homing In" for September 1991 and 
“Showdown In Portland" in the Novem¬ 
ber 1991 issue of 73 Amateur Radio 
Today.) This was the first international¬ 
ly sanctioned foxhunt competition on 
US soil. It drew entrants from the 
USA. Japan, and Russia. 

As good-byes were exchanged in 
Portland, every participant was eager 
to begin planning the next Friendship 


Just alter the 1991 Games, Evgeny 
Stavicky UW0CA, Chairman of FARS- 
Khabarovsk, sent an open letter to the 
hams of Victoria, British Columbia, an¬ 
other sister City of Khabarovsk. He 
told them that they had much to gain 
by becoming Involved in the activities 
of FARS. 

The hams of Victoria jumped at the 
chance. They met with FARS-Portland 


the Russians. When UW0CA came to 
Oregon lor a convention in June of 
this year, the planning for FRG-93 be¬ 
gan in earnest. 

Perry Creighton VE7WWP picks up 
the story: "Alter meeting the Russians 
in Seaside, we brought UW0CA and 
two others to Victoria and spent three 
days with them. We agreed that we 
would host the 1993 games up here. 


and extended an invitation to 14 of the 
Khabarovsk hams to come over. 

•While the Russians were in Victo¬ 
ria, we were very fortunate to get them 
involved with Camosun College. The 
college agreed to co-sponsor the 
Games and provide logistical support." 
FARS-Victoria was formed, with Martin 
Dunsmuir VE7BDF as president. Mar¬ 
tin Is the electronics instructor at 
Camosun College. 

The Games are now scheduled lor 
June 24 to 27, 1993, which happens 
to coincide with Field Day week¬ 
end. FARS-Victoria Vice-President 
VE7WWP says. “Our intent is to run a 
special events station, a Field Day sta- 


When I asked if Field Day activities 
would detract from the Games. Perry 
old me, “Field Day is not that big a 
hing in this part of the world. We have 
i thousand hams in the greater Victo- 


Canada Day weekend. But internally 
we have a lot ol problems with avail¬ 
ability of people who can do the vari¬ 
ous things that we need to have done 


around the world are invited to take 
part in the Games. Japanese fox- 
hunters scored well at FRG-91. and 
will be invited back. VE7WWP says, 
“The more the merrier. The college 
wants us to bring people in from 
around the world. The Russians will 
be transported and housed by local 


So here is your chance lo partici¬ 
pate in an international foxhunt com¬ 
petition. Many of the Russians will be 
bringing their families, so be sure to 
include yours. You won't need over¬ 
seas plane tickets, because Victoria is 
only 75 miles by ferry boat from Seat¬ 
tle. 

It's a beautiful British city where 
you can find both cricket matches and 
totem poles. Plan some extra time for 
Victoria's traditional high tea at the 
Empress Hotel and a visit to Bulchart 
Gardens. Find out what a “rockery" is. 

For more Information, or to register 
lor FRG-93, write to FARS-Victoria. 


Foul Bay Road. Victoria. British 
Columbia V8P 5J2. Remember that 
the letter rale for mail from the US to 
Canada is 40 cents per ounce. 

Membership in FARS-Victoria is 
open to anyone, ham or non-ham. So 
even if you can’t participate in the ! 

Games, you can join this non-profit or¬ 
ganization and support the program. piece of 
Write lor a membership form. QQ see it? 



ot hooked up. The actuat emitter wi 
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Number 21 on your Feedback card 

rACKET A COMPUTERS 


JelfSIoman N1EW0 
5937 Carvel Avenue 
Indianapolis IN 46220 

Good News About the 
Internet 

My request for help in locating an 
lnternel-to-AX.25 gateway certainly 
caused some activity. I received sever¬ 
al Internet mail messages with infor¬ 
mation about the N0ARY gate- 
way/(P)BBS in Sunnyvale, California— 
and It is good news indeed. Those of 
you who are looking for a way to get 
packet messages to and from the In¬ 
ternet will find what you need, plus an 
unexpected bonus. 

Bob Arasmith NQARY wrote the 
code that drives the BBS and gateway, 
which runs on a Sun SPARCstation 
under UNIX. He says, “It started out to 
be a PBBS, because I was disappoint¬ 
ed with the network—rather than us¬ 
er-orientation of the popular PBBSs, I 
tried to include lots of user friendly fea¬ 
tures I didn't find on the other sys¬ 
tems" Borrowing from his UNIX expe¬ 
rience, Bob included user profiles in 
his code. This allows each user to cus¬ 
tomize the way the BBS behaves 
when they connect. Message list order 


and lines per screen are a couple of 
examples of user-settable parameters. 
But it grew from there. Bob added 
AX.25 to Internet mail forwarding ca¬ 
pabilities. That’s right, registered users 
can use N0ARY as their home BBS. 
and have the SPARCstation forward 
packet messages they receive there to 
any valid Internet address, even Com¬ 
puServe. 

Pretty impressive, but his user ori¬ 
entation wouldn't let Bob stop there. 
The Internet mail capabiitty was line, 
but it didn't let users choose reply' to 
answer packet-originated messages 
they had received; I had to add the 
gateway in the other direction,' Bob 
told me. So now BBS users can send 
and receive packet messages from 
their Internet mail accounts. Users of 
CompuServe, MCI Mail, or another 
service that has an Internet mail con¬ 
nection can use NOARY to work all of 
their packet traffic, without ever keying 
a radio. The BBS has about 700 users, 
and a large portion of these never ac¬ 
tually connect to it. 

You say you don't have an Internet 
mail account, and you don't live in 
Sunnyvale, but you sure like the sound 
of the N0ARY machine? Well, don't 


worry. Bob hasn’t left you out. You can 
reach the NOARY BBS by telephone 
modem. In addition to the two TNC us¬ 
er ports. NOARY supports a dial-up 
connection that behaves exactly like a 
local TNC connect. You can reach the 
BBS at (408) 749-1950. When you 
connect, you'll see the prompt: 

N0ARY/BBS (type bbs) login: 

Do what it says: Type “bbs" at the 
prompt. The BBS will prompt you lor 
your call, and then look it up on a CD- 
ROM-based Callbook database and 
prompt lor confirmation of the informa¬ 
tion. NOARY also maintains a local 
copy of the White Pages database, 
and will probably know your current 
home BBS. Once through the login 
process, the BBS treats you just like 
one of the "local* users connected by 
radio. If you happen to be Ime of-sight 
to Sunnyvale, you might try connecting 
on one of the two TNC user ports— 
144.930 in the 2 meter band and 
433.370 in the 70 cm band. 

Two Types of Access 

NOARY supports two types of user 
access. Local users are those who 
connect directly, whether by radio or 
by land line. The use profile main¬ 
tained by the BBS keeps track of the 
user's preferences, including several 
■macros" that can be used to automati¬ 
cally list new messages when connect¬ 
ing—or almost anything else that can 
be done from the keyboard. The sec¬ 
ond user type is "remote.* users who 


access the BBS via Internet mail. Re¬ 
mote users can send and receive mes¬ 
sages from their Internet mail account. 

done first: registration and enabling 
email forwarding. 

Regisiration and Enabling 

Registration is simple. From the 
host you want to use, send a message 

gateway-request@arasmith.com 
The text of the message needs to 
include: 

CALL: (your call®your home BBS) 
FIRST NAME: (your first name) 
CITY & ST: (your city and slate) 

ZIP; (your zip) 

Note: If you omit a specific home 
BBS on the call line, you will be as¬ 
signed NOARY as a home BBS. If you 
do supply a home BBS. make sure 
people who want to send you mail that 
ends up on the Internet address it to: 
yourcall@N0ARY 
(e.g.:N1EWO@N0ARY) 

That's all there is to it. NOARY then 
adds the information from the mes¬ 
sage’s “from" field and the call in the 
body in its registered user list. From 
then on the BBS will use that call when 
an Internet message—bound lor pack¬ 
et—comes from that host and user. If 
the host and user are not registered, 
Ihe message is "bounced*—returning it 
to the user with a one-line message 
indicating that registration Is required. 
The second step is to enable email 



CIRCLE 262 ON READER SERVICE CARD 


WEFAXToTheMax 



PC GOESAVEFAX 3 0 »s a professional fax receptfon sys¬ 
tem for the IBM PC. It includes an AM/FM demodulator, 
software, cassette tutorial and 325 page manaul Check 
this partial list of our advanced features 

Res. up to 1200x800x256 APT Ut/Lon Grids 
Unattended Operation Orbital Predotion 

Colonzation Frame Looping 

Zoom. Pan. Rotation PCX & GIF Export 

Contrast Control Grayscale Printing 

Tuning Oscilloscope infrared AraiyS'S 

Photometry/Hisiograms Vanabie IOC & LPM 


PC HF FACSIMILE 6.0 $99 



CIRCLE 250 ON READER SERVICE CARD 


1691 MHz Weather 
Satellite System 


1691 MHz Hemt Pre-amp. 

model TS-1691-P. Amp $299 

1961 MHz Receiver 

model TS-1691-Recvr $450 

Decoder Board & Software 

model TS-VGA-SAT4 $399 

Low Loss (microwave) Coaxial Cable (65ft) 
with connectors. 

model 1691-coax ass y $55 

Track II Satellite Orbital Program. Tracks ALL 
satellites, world map, print out $50 

1691 MHz Loop Yagi Antenna 

model 1691-LY(N) $99 

1691 MHz Loop-Yagi Extension 

model 1691-LY-XTN $85 


Demonstration Disc (IBM-PC VGA compatible) 
of signals recorded from WX-SAT system. $5 


Shipping: FOB Concord. Mass. 

Prices subject to change without notice. 



SPECTRUM INTERNATIONAL, INC. 
• Post Office Box 1084, Oept. S 
Concord, Mass. 01742, U.S.A. 
Phone: (508)263-2145 
Fax: (508)263-7008 


CIRCLE 183 ON READER SERVICE CARD 
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forwarding. Do this in one of two ways. 
The first is by connecting as a local us¬ 
er and Issuing two commands: 
email (your Internet address) 



N0ARY will respond to the last 
command with: 

Automatic EMAIL forwarding is ON 
. . . and you are done. Beware that 
If you enable forwarding, the BBS will 
delete each message as it is sent on to 
the Internet address you specify, so be 
sure you have it right or you risk losing 


The second method is to send the 



packet messages via the Internet mail 
system. Pretty neat, huh? 


Sending and Receiving Messages 


from any PBBS, or from the dial-up 
connection to N0ARY. 

Additional Features 

There are more features on the 
N0ARY BBS than I can possibly de¬ 
scribe here—the current user's manual 
is more than 130 pages long—so I’ll 
just go over some highlights. 

First of all, N0ARY is a UNIX-based 
system and supports some commands 
that will be familiar to experienced 

“There are more features on the N0ARY BBS 
than I can possibly describe here—the current 
user’s manual is more than 130 pages long^ 
so I’ll just go over some highlights. ” 

UNIX users. For example, the file sys- you with a “canned” message you 
tern—which contains text files of inter- compose. This lets the sender know 


abling (see above). The fact is, pretty 
much any command that does not 
require interaction can be done via 
the Internet, with the result coming by 

Signature: 

N0ARY can store a “signature" for 
each local user, which it will attach to 
each message sent. 

Vacation: 

When you set vacation mode, 
N0ARY will reply to messages sent to 



To send a message from the Inter- est to hams—is accessed with the fa- 
net to packet just send it to: miliar CD (Change Directory) and DIR 

(call)@bbs.arasmith.com or LS (list directory), 

or, if the user might not be known Users familiar with W0RLI PBBS 
by N0ARY (pretty unlikely, but...); software will find that many of the stan- 

(call)%(BBS)@bbs.arasmith.com dard commands work just as expect- 

To send mall in the other direction ed—the List command, for example, 

(that is, AX.25 to the Internet), send There is a help file available fhat lisfs 
the message to: translations of W0RLI commands. You 

IPGATE@N0ARY can access it with the command: 

and, on the first line: INFO W0RLI 

To: (Internet address) Keep in mind that this can be done 

The subject line can be anything via the Internet with the same method 
you want. You can send the message described for remote forwarding en¬ 


that you will not be able to answer for addresses where you can contact me. 

a while. The BBS also holds the mes- The preferred address is jsloman 

sage for longer than it would other- ©mcimail.com on the Internet. My 

wise. packet address is NIEWO® 

Voice: N0ARY.#NOCAL.CA.USA.NA, and 

If you are lucky enough to be in the least desirable is CompuServe at 

Sunnyvale area, you will be able to 71221,1143. Remember, if you want to 

check for mail by using a 440 radio. talk to me about the column, with a 

The voice synthesizer will tell you the question or suggestion, don’t use the 

status of your mail account. packet address. Instead, use the Inter- 

Keystroke Macros: net or CompuServe. Feel free, though. 

Local users—via phone or radio— to use any of the addresses to test 

can store keystroke macros that allow your packet station—I am happy to 

frequently used keystroke combine- help. Q 



Enjoy NEVER 
CLIMBING^ 
YOUR TOWER 
AGAIN 



h 

I 
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• Number 22 on your Feedback card 

Above & BEYOND 


C. L Houghton WB6IGP 
San Diego Microwave Groi 
6345 Badger Lake Ave 
San Diego CA 92119 

Filters for 2 Meters 

This month I would like to finish up 
covering filters by offering details for a 
few different designs for a 2 meter filter. 
This filter is used to help prevent RF de- 
sensiiization or RF saturation on your HT 
or similar transceivers when they operate 
near commercial high power VHF radio 
facilities. The design details that I will pre¬ 
sent are another attempt to construct sim¬ 
ple fillers out of readily available compo¬ 
nent parts for home construction. The 
construction of filters, and for that matter 
almost any electronic project, can be 
quite intimidating if you do not have a 
well-stocked junk box. Most of us, myself 
included, have spent many hours trying to 
come up with components to construct a 
seemingly simple project, only to put it on 
hold for lack of malerials. 

Here are a few designs for 2 meters 
that should be easy to construct. What 
makes these filters nice is that they can 
be constructed out of components from 
your plumbing or hardware store, or even 
your own kitchen, I have provided several 
basic designs to simplify the filter's con¬ 
struction. They can be adapted to your 
HTs as well as mobile rigs to reduce or 
eliminate desensitization when operating 
near commercial installations. 

2 Meter Filters for HTs 

The first filter was actually constructed 
for a low power 2 meter HT (5 watts) that 
could be used with a rubber ducky or con¬ 
ventional antenna. It can be used in line 
with a mobile transceiver but was built to 
be small and therefore is more suitable 
for low power HTs. In either case, the fil¬ 
ter is used to provide attenuation higher 
in frequency where the offending signals 
lie. Operation without this type of filter 
near high power transmitters could shut 
off (or bias, active AGO, etc.) the front 
end RF stage of your receiver. If this is 
the case, your receiver will be dead when 
mountaintopping or contesting near high 
power VHF RF. 

For example, during the ARRL 10 GHz 
microwave contest this year, filters of this 
type made the difference in being able to 
communicate from some of the more pop¬ 
ulated RF microwave mountaintop sites. 
The filter provides attenuation to signals 
above 150 MHz and very low loss to sig¬ 
nals in the 144 to 148 MHz 2 meter band. 
This provides the needed filtering and at¬ 
tenuation to make operation quite man¬ 
ageable near high power RF sources. 
Most newer VHF radios do not have ade¬ 
quate filtering to prevent this type of out- 
of-band influence. 

This first filter, constructed by N6IZW, 
uses two large ceramic adjustable coil 
forms half an inch in diameter and about 
two inches long, A coil is wound on each 
form with #12 enamel wire, almost filling 


VHF And Above Operation 

Leave some room for pruning and varying 
the turn spacing on the form. Initially, the 
coil is wound tightly and then can be 
spread out to resonate as needed. The 
adjustable core makes this much easier. 
Each coil is taped at exactly one turn 
above ground, the 50-ohm point of con¬ 
nection. The tviro coils are positioned half 
an inch apart adjacent lo each other, 
within a metal box approximately 2-3/4'' x 
2-1/8" X 1-1/4" (the box size isn’t critical). 
BNC coaxial connectors serve as 
input/output connections to the taps on 
each coil on our model, but you can use 
any connector you desire. 

You need some means of injecting a 
signal through the two coils to determine 
just where resonance is, pruning, stretch¬ 
ing or adjusting the slug-tuned coil form 
until minimum SWR or resonance is 
found. One method of adjustment is to 
couple a low power HT through the filter 
with an SWR meter coupled to a power 
meter and adjust for minimum SWR. Loss 
through the coils runs about 1 dB at 2 
meters. Then check where the coil rolls 
off—it should start to give higher attenua¬ 
tion near 150 MHz and increase rapidly 
as frequency is increased. This coil and 
adjustable slug will not take a large 
amount of power, so limit it to less than 
20 watts. Different designs and construc¬ 
tion techniques are required for higher 
power. See Figure 1 for design details. 

A variation of the slug-tuned coil de¬ 
sign developed by N6IZW is to wind the 
coils out of #12 wire on a 5/8-inch man¬ 
drel and mount them without the coil 
form. The coils are positioned much the 
same as with the form but are now sus¬ 
pended in air and rigidly grounded at the 
bottom of the coil. Adjustment is more 
critical as we do not have any adjustable 
core to help in tuning. The coils must be 
adjusted entirely by stretching and adding 
or removing turns to bring them to reso¬ 
nance. Note: The metal chassis is the 
same size as the coil form version. 

The colls are placed adjacent to each 
other, spaced the same half inch apart, 
and are resonated by the proximity to the 
metal case and tight coil-to-coil turn spac¬ 
ing and length of each coil. The RF input 
and output is placed at the one-tum point 
from the grounded end of each coll. Make 
this connection as direct as possible to 
the solder pin on the BNC connector. Ex¬ 
cess length at this point will increase loss 
and reduce efficiency of the filter. See 
Figure 2 for design details of the air- 
spaced coil filler. 

If your coil section does not resonate 
at the desired frequency you might have 
to add a turn or two; however, we have 
found in our container that 12 turns 
seems about right. The test results for 
this filter are as follows; 1 dB insertion 
loss; 10 dB rolloff frequencies at 119 MHz 
and 154 MHz. The 20 dB rolloff points are 
at 110 MHz and 164 MHz. The filter ex¬ 
hibits 1 dB ripple between 130 and 144 
MHz. See Figure 6 for the frequency re¬ 
sponse curve of this filter. 

Make sure that your coil structure 


the entire coil length with aboul 12 turns. 
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cults that are con¬ 
tained in the same 
metallic enclosure. 
This enclosure can be 


structed out of PC 
board material, or 
even some suitably- 
sized chassis or box. 

When using PC board 
material be sure to 
use the double-sided 
variety. Ground both 
sides together at sev¬ 
eral places. I con¬ 
structed one for 2 me¬ 
ters and had some 
very funny things hap¬ 
pen because one side 
of the copper foil was 
not grounded. It gave 
some weird results— 
just ground the two 
sides together for min¬ 
imum problems. 

/Viother filter circuit 
for 2 meters using air 
variables can be contained in a box 
slightly larger than 2’ x 4" x 1-1/2". The 
small size is due to bulk coil and small air 
variable capacitors in the 10 pF region to 
resonate the circuit. The ground end of 
the coil is a straight section of wire about 
an inch long with an 8- to 10-tum coil 
(half-inch diameter, spaced one wire turn, 
#12 wire) to bring the circuit to resonance 
with the trimmer. Tap the straight section 
at about the 3/4 to one inch above ground 
for impedance matching. Mount the coax¬ 
ial connectors near the tap above ground 
on both coils. The taps are adjusted for 
proper match on the straight portion of 
the coil above the ground end of the coil. 
See Rgure 3 for air space coil construc¬ 
tion. 

Proper position of the coil taps can be 
determined by operating the filter in the 
receive mode and adjusting for best re¬ 
ceive performance on both input and out¬ 
put taps. Since you can verify filter opera¬ 
tion in this manner, and because of the 
air variable capacitors, this filter can be 
used on other nearby frequencies, either 
higher or lower. This eliminates the need 
for the test equipment normally required 
to align the circuit (allowing operation with 





I . 

A 


- 

-2 3/4 in.-- 



Rgure 2. Alternate air-spaced coil for 2 meters. 


a scanner, for instance). After this basic 
alignment, check it out with an SWR me¬ 
ter for final settings. 

Normally for 2 meter use we mea¬ 
sured 10 dB attenuation at 150 MHz, and 
at 152 MHz it ran near 20 dB loss. The 
purpose of the straight portion of the coil 
circuit near the ground end is to remove 
the lumped coil circuitry and provide a 
portion of transmission line length for a 
short section to facilitate matching and al¬ 
low room for the coaxial connectors for 
short connections. 

The coil with a section of transmission 
line attached is similar in construction to a 
limited-space antenna—for instance, if 
you constructed a dipole “slinky” antenna 
by distributing the coil of the slinky out in 
each direction for the desired dipole 
length. This type of antenna, constructed 
entirely out of a coil for its entire length, 
would not give good performance. Now, if 
you spread out a few turns of the slinky 
coil (end section), producing a near 
straight section on each end of the dipole, 
the “slinky” antenna will now show better 
resonances and vastly improved opera¬ 
tions vs. a bulk coil design. This is a limit¬ 
ed-space antenna; the filter is a limited 








Figures. Variable capacitor designs. 


space coll—Ihe principle Is nearly Ihe 

Component RF Heating 

If you think component healing due to 
RF Is not much ot a concern, let me tell 
you about a 6 meter amplifier I built. This 
amplifier depicts heating to an extreme. 
The circuit was a single-stage amptifier 
using a half-turn Input and output Inductor 
for the tank circuit. Initial tests showed 
very low output power. I made adjust¬ 
ments but there wasnl any particular Im- 


Soon I realized where my errors were. 
Due to long key up. the output coupling 
capacitors were squirming about Ihe PC 
board in a pool of molten solder! The ca¬ 
pacitors were dissipating so much RF 
current they conducted heat to their leads 
and melted the solder. The trouble turned 
out to be that the half-turn Inductor was 
just too short. The cure was simple: In¬ 
creasing the Inductance a small amount. I 
changed the total length by adding 1/8 
inch of #12 wire, making the total Inductor 
length now 3/4 Inch long for Its half-turn 
loop. 

Testing after this change produced 


of a single capacitor hat to bring the cavi¬ 
ty to resonance. Several cavities can be 
grouped together to form a diplexer. The 
cavities in a diplexer configuration will 
isolate receive and transmit frequencies 
from a repeater, connecting them both to 
a common antenna. Diplexers usually 
consist of four to six cavities for a single 
pair ot frequencies. There are two sides 
to any diplexer, with half the cavities split 
between receive and transmit. 

As shown previously, simpler cavities 
can be constructed more compactly by 
replacing the end element with an ad¬ 
justable capacitor fixed between the end 
element and ground. You just have to re¬ 
member that Ihe capacitor is the power- 
limiting component here. See Figure 4 lor 
a single cavity lor high power use. Addi¬ 
tional multiple matching lines and cavities 
can be used to construct a diplexer that Is 
not unlike most repeater diplexers in use 
today. 

As shown in Figures 1, 2 and 3, the 
length of a cavity/tuned circuit can be re¬ 
duced by using bulk components. This 
allows small tuned circuits to act as fil¬ 
ters, with Ihe limitation of lower power op¬ 
eration. Use small 1 to 10 pF variable ca¬ 
pacitors. I limit this type of design I 


variable capacitor, sol¬ 
dered to a central copper 
rod or pipe. Ground the 
bottom end of the pipe to 
a plate that connects 
common to the end of the 
open can. Taps for the in¬ 
put/output are construct¬ 
ed out ot #12 buss wire 
one inch high and placed 
in close proximity to, then 
routed directly to, ground, 
next to but not touching 
the central element. The 
two connections or loops 
are placed 180 degrees 
apart. Adjustment is also 
simple: Connect to an ex¬ 
isting system and adjust 
for maximum signal 
strength through the filter. 

Please note that this Is a 
sharp bandpass filter and 
will be limited to a couple 
of hundred kHz. This type 
of filter is intended for spot frequencies 
only. See Figure 5 for details. It is a very 
non-critical filter to construct. Adjust all fil¬ 
ters on receive for best performance and 
then test on low power with an SWR me- 



Figure 4. High power cavities (quarter wavelength). 



mance. It's quite a simple project, with 
the noise head having less that five parts. 

Well that's it for this month. I hope you 
and yours have a very merry Christmas 
and a happy New Year. As always. I ' 
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Hams with class 


Carole Perry WB2MGP 
Media Mentors, Inc. 

P O. Box 131646 

Staten Island NY 10313-0006 

The Art of Grantsmanship 

If you are a teacher in a public 
school, sooner or later you will find 
yoursell in the position ol needing or 
wanting more money (or your classes. If 
you are a teacher using amateur radio 
in the classroom, you will definitely dis¬ 
cover the benefits of having a cash (low 
at your disposal. While there are many 
grants and scholarships specifically 
aimed at the amateur radio community, 
you should not limit yoursell to applying 
(or only those offerings. When it comes 
to bringing funding into your school (or 
your program, you should leave no 
Slone unturned. In this column I'll pass 
along some basic tips (or good proposal 
writing, and give you some resources to 
help you get started. 

Private Sources 

With all the budget cuts going on m 
government today, the trend (or fund¬ 
ing IS shifting from the public to the 
private sector. The list of foundations 
awarding grants to elementary and 
secondary schools and community and 
nonprofit organizations continues to 
grow. Sometimes, finding a starl¬ 


ing place is the most difficult task. 

As an aid in finding that starting 
place. Government Information Services 
and the Education Funding Research 
Council have compiled a list of 60 foun¬ 
dations to contact (or funding (or your 
program. I'll list a few ol the founda¬ 
tions. along with the general type ol 
support they offer. This information is in¬ 
tended as a starling point only. Anyone 
interested in specific foundations should 
contact them individually by mail. Ad¬ 
dress query letters with the contact 
name, followed by the name of the foun¬ 
dation and the address listed. 

Alcoa Foundation: Awards (or educa¬ 
tion, arts and cultural programs, com¬ 
munity development, and youth. Uses: 
special projects, seed money, equip¬ 
ment, budgets, research, emergency 
funds. Contact; Earl Gadbury, Pres.. 
1501 Alcoa Bldg., Pittsburgh PA 15219; 
Telephone: (412) 553-2348. 

Coca-Cola Foundation: Awards (or 
school improvements, literacy pro¬ 
grams. arts and culture. Uses: scholar¬ 
ship funds—commitment to $50 million 
over the next 10 years. Contact: Mar¬ 
garet Cox, Vice President and Execu¬ 
tive Director. 310 North Avenue. Atlanta 
GA 30301; Telephone: (404) 676-3740. 

Exxon Foundation: Awards (or ele- 
menlary, secondary, and higher educa¬ 
tion Uses: special projects and bud¬ 


gets. Contact; Dr, Arnold Shore, Exec. 
Dir. P.O. Box 101, Florham Park NJ 
07932; Telephone: (214) 444-1104. 

Allred P. Sloan Foundation: Awards 
lor science and technology. Uses: seed 
money, research, special projects, gen¬ 
eral. Contact; Albert Rees, Pres., 630 
Fifth Avenue. 25lh floor. New York NY 
10111-0242; Telephone: (212) 582-0450. 

Amateur Radio Sources 

Many amateur radio organizations 
offer scholarships and grants to young 
people involved in the hobby. The Quar¬ 
ter Century Wireless Association and 
the Dayton Amateur Radio Association 
are two of the more well-known groups 
that can be contacted for specifics 
about their awards. 

The ARRL Foundation has estab¬ 
lished the Victor C. Clark Youth Incen¬ 
tive Program, with the objective of pro¬ 
viding support lor the development ol 
amateur radio among high school age 
youth. The Victor C. Clark award is 
funded by an endowment, and will be 
awarded as a mini-grant to groups who 
are high school radio clubs, youth 
groups, and general interest radio clubs 
sponsoring subgroups (or young people 
or otherwise making a special effort to 
get them involved in club activities. For 
further information about this grant, con¬ 
tact: Mary Schetgen N7IAL, The ARRL, 
225 Main St.. Newington CT 06111; 
Telephone; (203)666-1541. 

Government Funds 

Let's not forget that our Congress 


wants to help improve math and science 
instruction, as demonstrated by the 
$125 million allotment (or the fiscal year 
1990. Funds are allocated to each State 
Educational Agency annually, and at 
least 90% ol these monies filter down to 
the Local Educational Agencies (LEAs) 
requesting them. 

Teachers should first make their 
needs known to their curriculum director 
or department head. District supervisors 
review all teacher ‘wish lists" in commit¬ 
tee, with some districts determining a 
priority list through the use of collabora- 
tives that include university, museum, 
and local business representatives. 

From a prioritized list, the LEA can 
apply (or the Eisenhower funds in the 
form of a specific grant. LEA Title 
ll/Eisenhower funds can focus on the lo¬ 
cal community but must support ac¬ 
tivities related to statewide priorities. 
Because the purpose of these funds Is 
to improve the quality of math and 
science instruction, other disciplines 
cannot request grants from this allot- 


Keep Trying 

I’d like to caution you not to be dis¬ 
couraged if your amateur radio project 
doesn't seem to fit Into a pre-existing 
category (or grants. Many times the 
grant will be awarded because ol its 
unique approach In teaching and Its ob¬ 
vious value to the community lor good 
will and assistance. 

Don't forget to inquire Into possible 
grants from your local utility companies. 



ffc 12 


MS-DOSharddisksy; 

Faiita$t?cT2 Program Collection 


□ Lan-LInksensational packet program Hin vara 2.i 
U LOG-EQF iiltl ktW logger with Kenwood rig control 
U GeoClock superb gray line program- IIJW vers 4.B 

□ BANOAIO III temfic propagation forecaster & more 

□ HyperLog great logger with Cluster & rig support 

□ PC-TRACK full color graphics satelllte/oscar tracker 
□CT V614 best known contest logger Outstanding! 
□mapper comprehensive DX propagation forecaster 
□HAMCLOCKget local time around the world instantly 
□SuperMotse learn or improve CW skills - EwIImi 
□PACKETS super HEW packet program from Australia 
□RF TOOLBOX easy menu driven amateur calculator 
TO ORDER Send chock or money order, specify 5’/. or 
35S disks Foreign orders add $5 shippina. VisaiMC OK 
Texas residents add $1 8i tax - Fufi 30tlay Warranty 

P.O.Box 92877 - Southlake, TX - 76092 

817-4210560 

Writ! ir Ctil ftr ttr frM •iftwiri eiiilii 


CIRCLE 46 ON READER SERVICE CARO 


Si^read S|3ectrviiTi Sceixe 


Learn About the Exciting 
World of PCS, LANs, Digital 
Cellular, TDMA and CDMA. 

Tune in to Wireless LANs, MANs, WANs, PCNs. digital comm, 
CDMA systems and amateur radio spread spectrum: 

Tutorials • Columns on: Antennas, DSP, Networking 

Regulatory News Software, Secret Signals & Technical Education 

Holidax Special! IS Issues only $29.95 US/$45.00 Foreign 

■ Free sample issue: S. 75 postage on 9" x 12" SASE 

RF/SS, P.O. Box 2199, El Granada CA 94018 

SUBSCRIPTIONS: 800-524-S285 


’ New products ' 
’ Construction Articles ' 


*v!s^i 
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CIRCLE 97 ON READER SERVICE CARD 


CABLE T.V. CONVERTERS 

Jerrold". Oak, Scientific Atlantic, Zenith, & 
many others "New" MTS stereo add-on 
mute & volume. Ideal (or 400 & 450 owners 

1-800-826-7623 SE — 

B&BINC. ■ 

4030 Beau-D-Rue Drive, Eagan MN 55122 


CIRCLE 21 ON READER SERVICE CARD 


STRIP COAX PERFECT 
EVERY TIME with 
E-Z Strip" Coaxial Tools 


Tired of installing coaxial conncclort over and over be¬ 
cause of a short circuiL bad strip, or poor solder job'^ Now, 
with our revolulionar>* new tools >*ou can perfectly install 
connectors in 60 seconds without anyoflheusual problems 
E-Z Strip arid E-Z Crimp make it so fast, efTortless and 
totallyfoolproofwcgiar- P 



antccyoo-satisfaction! If 
our tool doesn't g,\vc the 
best strip you have ever 


PRICE S&H 


MODEL 

E-Z Stripper/58 S15,95 S2.95 

E.ZCnniper/58 S19.95 S^95 

C5) Crimp-on PL259/58 S8 95 S.95 

E-ZSlripper/8/213 S21.95 S2.95 

E-Z Crimper/8/213 S21,95 S4.95 

(5lCnmp-onN/8/213 S19.95 S2.95 

We accept ViSA/MASTERCARD/CHECK/MO/COD orders. 
Delivery in 4 • 6 weeks, credit evd not charged till product stuped 
Phase Two Technologies 
P.O. Box 971, Media, PA 19063 
” Order Unc: (215) 891 -8822 


Send SASE for FHEE data sheet. 


CIRCLE 43 ON READER SERVICE CARD 





Doing creative lessons with amateur radio in your classroom gives you an extra 
“slant" In writing your grant proposal. Eighth graders Jason and Jo Ann gain valu¬ 
able operating experience at the ham station. 


Public utilities often offer many free 
materials and are receptive to sponsor¬ 
ing educationally sound programs. 

In our community on Staten Island, 
New York, we have been very success¬ 
ful in convincing the McDonald’s and 
Burger Kings to be supportive of our 
radio programs in the schools. 

Another good idea is to approach lo¬ 
cal businesses, especially electronics 
companies, and offer to publicize their 
names if they can offer assistance, ma¬ 
terials, or equipment. 

You can request through your lo¬ 
cal school district office to receive the 
“Office for Sponsored Research,” a 
biweekly update of available grants for 
education. 

Writing the Proposal 

Some helpful hints to keep in mind 
when you write your proposal: 

Pay attention to the appearance of 
your paperwork. The reader will defi¬ 
nitely be Influenced, pro or con, by the 
readability (font and size of type used) 
and neatness of the proposal. 

Be very specific about the objec¬ 
tives in your proposal. Although many 
funding sources do not require a Pro¬ 
gram Overview or Abstract, It Is impor¬ 
tant to write one and place It before the 
narrative. In one page, the Program 
Overview or Abstract should briefly de¬ 
scribe your project. It should state who 
Is developing the project, the specific 
goals of the project, the problems or 
needs the project will address, the tar¬ 
get population, the activities you have 


selected to solve the problem ad¬ 
dressed by the project, and what you 
expect to accomplish. 

Follow all agency guidelines. Make 
sure you have included everything that 
is asked for. 

Double-check for spelling, gram¬ 
matical or typing errors. 

Include appropriate statistics and 
research. Refer to recognized studies 
and research programs. 

Have other people review and cri¬ 
tique your proposal before you hand 
it in. 

Be persistent. 

Some good resources for writing pro¬ 
posals can be found at your local library. 
Among them are: Ammon-Waxler and 
Carmel, How To Create A Winning Pro¬ 
posal (Santa Cruz: Mercury Communi¬ 
cations Corporation, 1978); Stewart, 
Proposal Preparation (New York: John 
Wiley & Sons, Inc., 1984); and Manning 
& Rugh Associates, Proposal Manage¬ 
ment Using the Modular Technique (Los 
Altos; Peninsula Publishing, 1973). 

Using amateur radio in the class¬ 
room as a highly motivational tool for 
teaching other curriculum gives you a 
unique and innovative slant in your pro¬ 
posal. Take advantage of the “special” 
way you approach education, and ex¬ 
plore the opportunities for bringing 
funds into your classroom. Be sure to 
write to me and let me know how you 
did with your amateur radio proposal: 
Carole Perry WB2MGP, P.O. Box 
131646, Staten Island NY 10313-0006. 
Good lucki Q 


MORSE CODE MUSIC? 


New-Powerful-Breakthrough, All 43 
Morse Code characters sent with a 
rhythmic beat. A fun & easy way to 
learn or retain Morse Code skills. 
Now the secret is yours! order "THE 
RHYTHM OF THE CODE"™ Version 
II cassette today I 

Send $9.95 and we'll pay the shipping to; 

KAWA PRODUCTIONS 

P.O. Box 319-ST. 
Weymouth, MA 02188. 

Check or money ortjer only. We ship all orders within 


>N READER SERVICE CARD 


ONV SAFETY BELT CO. 

P.O. Box 404 • Ramsey, NJ 07446 
800-345-5634 
Phone & FAX 201 ■327-2462 


ONV Safety Belt With Seat Harness 


We Ship 
Worldwide 
Order Desk Open 
7 Days/Week 

ONV Tool Pouch $15.95 I 

Id $4.00 For Handling VISA M/C CHECK I 


ONV Bell W/0 Seat 

$74.95 



BAHERIES 

Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 

YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 

CALL US FOR FREE CATALOG 

E.H.YOST&CO. 

V V\ 7344TETIVARD. 

SAUK CITY, Wl 53583 
(608)643-3194 
FAX 608-643-4439 





CIRCLE 114 ON READER SERVICE CARD 


•/ Full Duplex Autopatch 

✓ 911 Emergency Access 

✓ Reverse Autopatch ✓Toll Restriction 

✓ Voice Mail ✓Voice ID's ✓BSRX10 
✓Voice/Tone/DTMF Paging ✓Scheduler 
✓Links ✓Programmable Courtesy Tones 
✓Hardware Logic I/O ✓Real Time Clock 
✓Morse Code Practice ✓Remote Base 

PCRC/2 Combines the power of your 
XT/ATplatform with a high quality play and 
record voice digitizer creating the ultimate 

I repeater controller. ,, . __ 

^ Voice: 516-563-4715 

ISBS; 516-286-1518 Fax: 516-563-4716 
CIRCLE 198 ON READER SERVICE CARD 


THE 

GREAT 

The 

Texas 

BugCatcher 

HF Mobile Antenna System 


MOBILE 

• Hi Q air-wound coils 

146/220/446 MHz 

PEAR 

mance on all HF bands 
■ Easy assembly to meet almost any 

Tho first VHFAJHF 

/ 

^ • Fits standard a^8-24 SAE mounts 

GAIN: MHZ 

'Ti 

SEND FOR A FREE BROCHURE! 

446 MHzS.5dB 


Henry Allen WB5TVD 

300-LUV*BUG-1 Toll Free order line 
903-527-4163 For Information 

the Kenwood 1^-741 A 
and loom IC-901A 


GLA Systems / 

1 PO Box 425 1 

i 


*-£4 Caddo Mills, TX 75135 C 

CIRCLE; 
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102 ON READER SERVICE CARD 
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Qrp 


Number 24 on your 


Low Power Operation 



Mike Bryce WB8VGE 
2225 Mayflower NW 
Massillon OH 44646 

The “Oscillator from Hell” 
Returns 

Another year is about to bite the 
dust, so this month we’ii tie up whatev¬ 
er ioose ends are laying about and dig 
into the mail bag. 

One of the columns that brought a 
ton of mail (including some hate mail) 
to my house was the “Oscillator from 
Hell” column. Seems even though the 
soldering iron lays cold, that oscillator 
continues to cause me trouble. 

First things first: The schematic 
shown in the column had a missing 
ground connection on the tuned cir¬ 
cuits. Many of you may be thinking to 
yourself, "It's no wonder it did not work, 
he had no ground on the tuned cir¬ 
cuits," Well, there was a ground con¬ 
nection; in fact, several ground con¬ 
nections, to be triple sure the tuned cir¬ 
cuits were not floating above ground. 

Oh yes, I did manage to get the os¬ 
cillator to work. I had to remove the 
1N914 diode from the FET That diode 
seemed to clamp the oscillator so 
much as to inhibit it from working. Re¬ 
moving the diode caused the damn 


thing to start working. 

The original circuit came from a 
Doug Demaw QRP notebook. I talked 
with Doug at the 1992 Dayton 
Hamvention about the trouble I was 
having and he told me he encountered 
no trouble getting the circuit to work. In 
fact, he had a finished version of the 
DC receiver using the very same oscil¬ 
lator. I’m still not sure why I've not 
been able to get it to work as it should. 

But, I’ve had quite a few really good 
answers to my question of why it did 
not work. For those who did take the 
time to write, thanks! I replied to all the 
letters and sent along a complete 
schematic of the project I was trying to 
get to work. Many of the letter writers 
suggested a different type of circuit al¬ 
together. The oscillator circuits were 
split about half and half between using 
an external active device in a VFO cir¬ 
cuit or using the on-chip oscillator of 
the NE602. A good example of using 
the internal oscillator of the NE602 as 
a direct conversion receiver can be 
seen in both the Sudden and the Neo¬ 
phyte receivers. Both use the NE602 
mixer as an oscillator for the VFO and 
front end (mixer) of the receiver. 

I’ve included some of the better 
schematics for those wishing to build 


up a working VFO for their projects. 
I’ve not had the time to reproduce 
them, so it’s builder beware! There is 
no guarantee they will work and exper¬ 
imentation will be needed. I hope this 
is the last I hear from the oscillator 
from hell! 

QRP Frequencies 

I’ve received requests for the QRP 
frequencies, too. I’ve had these in the 
column many times, but here they are 
again. You’ll find QRP operators on or 
near these frequencies: 3,550, 7.040 
(and look for G-QRP members on 
7.030) 7.060. 10.105, 10.115, 10.123, 
14.060, 21.060 and 28.060 MHz. 
There seem to be no special QRP fre¬ 
quencies for the WARC bands, and the 
ones I have listed for 30 meters are not 
backed by any group or club. 1 don't 
know of any QRP calling frequencies 
on the 18 and 24 meter bands. 

If you’re really into milliwatting with 
the FireBall transmitters (November 
1990), then look for others chirping 
away on 28,060. 28.322 (CW or voice) 
and 28.636 MHz. The Fireball transmit¬ 
ters run about 50-60 milliwatts. You’ll 
be surprised how far you'll be able to 
talk with that much power on 10 me- 


A Simple Audio Amplifier 

I've been asked by several readers 
for a simple general purpose audio 
amplifier. I’ve got just the thing you 
needi (See Rgure 1.) It's simple, easy 
to build and works like a champ. You'll 
be able to get all the parts from Radio 
Shack. There is no PC board, but you 
should have no trouble putting this cir¬ 
cuit together on a small piece of perf- 
board. I use the stuff the shack has 
hanging on the wall; it has a copper 
pattern on one side of the board, mak¬ 
ing it very easy to solder 1C sockets 
and other parts to the board. 

A LM386 is the heart of this project. 
I know, why use the 386 when there 
are so many different (and better) au¬ 
dio amplifier chips available? Well, 
number one. Radio Shack has this part 
hanging on the wall! The 386 is nor¬ 
mally easy to tame and you'll get about 
500 mW of audio from it. It won't rattle 
the front windows, but it provides more 
than ample audio for most projects. 

A low value capacitor couples audio 
into the 10k pot. This is the gain con¬ 
trol (volume) and should be a panel- 
mounted part. The speaker is coupled 
from the output of the 386 via a 100 pF 
capacitor. Don’t forget to add the 0.01 


cap and the 10-ohm resistor on the 
output of the 386. Also, don’t forget the 
de-coupling capacitors on the VCC line 
either. If you are using an external 
power source for the amplifier and the 
amplifier breaks into oscillation, you 
might want to increase the value of the 
220 pF capacitor. Doubling or even 
tripling the value of the 220 pF capaci¬ 
tor may be needed to tame the 386 au¬ 
dio amplifier. 

Construction is so simple, we’ll 
keep it very short. Use a socket for the 
LM386 and keep the leads short to 
and from the chip. After you have as¬ 
sembled the circuit, test it before you 
put it in a box. Apply -i-8 to -1-12 volts 
and check to be sure there is voltage 
on pin #6 and nothing (GND) on pin 
#4, You can use a standard 9-volt bat¬ 
tery to run the amplifier, but it won’t 
last too long. A better way would be to 
use a 12-volt supply. Steal this from 
any source you might have In the 
shack. But, watch out for the wall suck¬ 
er transformers. They're usually not 
very well filtered and may cause the 
entire circuit to oscillate and hum bad¬ 
ly- 

Testing is simple. Turn the gain con¬ 
trol all the way up and, using your fin¬ 
ger as a noise source, touch the audio 
input jack. This should produce a loud 
hum in the speaker. Button the unit up 
In a cabinet of your choice. I installed 
my unit in one of the plastic project 
boxes from Radio Shack. RCA jacks 
are used for audio input, as weii as a 
standard 1/8-inch jack. I placed the 
speaker inside the project box. A coax- 
iai jack aiiows me to power the amplifi¬ 
er from a variety of sources. 

I now have a handy universal audio 
test amplifier—just the thing for testing 
out a direct conversion receiver or for 
using as a troubleshooting aid In re¬ 
ceiver repair. I guess it would make a 
good audio add-on for a crystal set. 
too! 

Looks like that’s all the space this 
month. If you like what you've been 
reading here in the "QRP" column, 
then by all means send in the reader 
Feedback card. If nothing else, you 
might win a free subscription (or 
renewal) to 73 Amateur Radio Today'. 
Also, if there is something you would 
like to see in the column, ASK! I 
can be reached via CompuServe 
(73357,222), America online (Michael 
1087), and Prodigy (PPGJ40E). Of 
course, I have a large mail box and a 
friendly mail person, so USPS works 
just tine. too. Q 


TALK WITH THE KNOWLEDGEABLE PEOPLE AT 


a 


UEMENT 

ELECTRONICS 

FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS 


$3699°' 

#FT1000D 


YAESU US A. 



FT33R/TTP 

FT411E 

FT811 

FT470 

FT911 

FT5200 

FT757GXII 


220MHZ HT 
2M HT 
440 MHZ HT 
2M/440 HT 
122 MHZ HT 
2M/44 MOBILE 
ALL MODE HF PORTABLE 


$328,00 

$299.00 

$339.00 

$404.00 

$429.00 

$629.00 

$929.00 



IF YOU’RE IN THE BAY AREA, STOP BY! 


1000 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
Call us at {408) 9 

Since 1933 





Number 25 on your Feedbac 

73 INTERNATIONAL 


i.mie Johnson N1BAC 
i3 Old Homestead Hwy. 
V. Swanzey NH 03431 


opened a letter from Vaughan Menders 
ZL1TGC white preparing this column., 
reports the Silent Key status of D 
Chapman ZL2Vft, 73 Hambassador 


twy. Philippines Letter from Rene A. 

31 Aguinaldo 4F2IR: Special Event Station 

4G2BAG, commemorating the 83rd 
founding anniversary of Baguio City, 
heartened when t Philippines, was conducted by members 
Vaughan Henderson of the Benguet Amateur Radio Operators 
iring this column. He Network Society (BARONS, Inc.) and the 
Key status of Des Texas Instruments Amateur Radio Club 
'3 Hambassador for (TARC, Inc.), both duly licensed and rec- 


jr to 73 for many years and at- the Philippine Amateur Radio Association 
rved his country welt with his and the National Telecommunications 
d informative reports. His pres- Commission of the Philippine Govern- 


throughout the world. Bar 

Vaughan has volunteered to become Philip 
the new Hambassador to New Zealand. I north 
have reprinted his very informative letter Bengu 
to me under the New Zealand banner. km ab' 
A tetter from the Republic of Slovenia round 
gives us some hope as to the well-being grade. 
of the ham population there. One ham Op 
club developed an introductory ham radio OOOOZ 

course and graduated 14 young hams. 1992 \ 
This effort then caused the development 15, ar 

of a ham radio club with a clubhouse. rary 0| 
Just think what could happen If all of our Natior 


Philippines, is approximately 250 km 
north of Manila in the Province of 
Benguet. It has an elevation of about 1.5 
km above sea level and an average year- 
round temperature of 18 degrees centi- 


Operation was conducted starting at 
OOOOZ 26 August to 2359Z 7 September 
1992 with phone and CW on the 40. 20, 
15, and 10 meter bands only. A tempo¬ 
rary operating permit was provided by the 
National Telecommunications Commis- 


Parlicipating operators were: Renato 
DU2BAD, Gel DU2RK, Alvin 4F2AWE 
and Rene 4F2IR. Olher members of both 
clubs provided the logistics and financial 


'fi multiplied by the number support. BARONS ai 


ing students to take the licensing exami¬ 
nations. 

What’s two hours a week for 12 
weeks? t know I can waste that much 
time very easily just silling in front of the 
television, probably more like two hours a 
night. All It takes Is for someone (maybe 
even YOU) to mention the idea of having 
ham classes, giving something back to 
your hobby. 

I mentioned that a group of hams in 
the Keene, New Hampshire, area did just 
that during the late spring, and the experir 
ence was so rewarding that we all agreed 


1993. I am very happy to report the 
(approximately 30} of the students 
completed the course now have a ha 


some have even volunteered to help 
ing the next course. If you have nevei 
perienced the feeling it gives to be or 
the teachers, there is nothing like it 
one of the US TV commercials says. 


Lastly, this is a very special Hr 
year lor many of our readers. I 
each and every one of you ha 
joyful experience and begins , 
Year with the Joy In your heart i 
On Earth, Good Will Toward Yoi 
Man.—Arnie, N1BAC. 


No one expected such a reaction and 
so much effort expended by former and 
present radio amateurs. Last winter, in 
cooperation with members of the Sobota 
Radio Club, they successfully developed 
a course in the elements of amateur ra¬ 
dio. The program was intended for local 
youths and the elementary school of 
Boginja. The course was successfully 
completed by 14 youngsters. 

During the occasional meetings the 
members expressed a desire to erect 
new club headquarters. The original 
quarters were located in the village’s fire¬ 
house. Not only were the quarters confin¬ 
ing, but the firehouse was located along 
a busy street. All of this tended to dis¬ 
courage active participation. 

With the support of the Sobota RTV 
Club, the community of Murska Sobota, 
local groups, and the village board, as 
well as the unselfish help of numerous 
villagers and youngsters, last spring they 
completed the club's new quarters. The 
quarters are located behind Ihe village 
firehouse. 


room, office, work space, and washroom. 
AI least 30 hours of volunteer work went 
into the project. 

Additional information: Since the Re¬ 
public of Slovenia broke away from the 
old Jugoslavia, the international call letter 
prefix has been changed from YU3 to 
4N3. [Joseph Zelle W8FAZ, 24124 Glen- 
brook Blvd., Euclid OH 44117-1971.] 


one li- ihe same hams who operated the 

vn and DX2VOA special event station (com- 

bout 11 memorating Ihe 50lh year of VGA world- 
'"cram" wide broadcasting) last February (1992) 
prepar- with Tom W7LUU as Ihe lead operator. 
exami- QSL information for 4G2BAG is via 
the PARA (DU) QSL Bureau, or via 
for 12 DU3DO in Ihe American International 
I much Callbook. [Rene A. Aguinaldo, 4F2IR, 
t of the Vice President BARONS, 89 T. Bugallon 
hours a SI., Aurora Hill, Baguio City, Philippines 
(maybe 2600.] 

having Russia Short note from Jack 
back to UA3RCS: The Michurinsk Contest Group 
is issuing Ihe “MCG Medal” for QSOs 
•ams In with MCG members. Contacts after Octo- 
did Just ber 1,1990, are valid. Further infomnalion 
experir may be received from Ihe Award Manag- 
agreed er Anatoly Zhellolrubov, UZ3RV, PO Box 
tession 30, Michurinsk, 393740, Russia. A SASE 
n early is required. QSL info for R3R, RR3R, 

that all RX3ARM, RZ3R and UK1PGO (Franz 

Its who Josef Land) are via RA3RQT, Andy 
ham li- Yalskiv, at Ihe previous address. 
ne has Republic of Siovenia Letter from 
are all Joseph Zelle W8FAZi translated from 
by and Slovenec, September 17, 1992: In 1964 
s(p dur- a primary section of the Sobola Radio 
!ver ex- Club. Teshanovci, was established. This 
! one of was the first section among Slovenian vil- 
e it. As lages. 

ys. Try Old-timers like to recall the beginnings 
and difficulties of the first transmitters, 
e of the They were helped greatly by Tony Grchar 
ish that at first. He is credited with founding ama- 
a very teur radio in Slovenia. However, with a 
re New few exceptions, activity slowly died away. 

' Peace Then, towards Ihe end of last year, some 

• Fellow 30 years later, amateur radio in 
Teshanovci came alive again. 


Vaughan N. Henderson ZL1TGC 
217 Glenfleld Road 
Glenfield 
Auckland 1310 
New Zealand 

I am writing to offer my services as a 
possible 73 Amateur Radio Today maga¬ 
zine contributor to the “73 International” 
column for ZL Des Chapman ZL2VR, the 
previous contributor, has recently be¬ 
come a Silent Key, and you may be look¬ 
ing for a replacement. 

I think I can do the job. Perhaps a little 
background will help. I have held an am¬ 
ateur radio licence for 22 years. Here in 


called Technician Grade for aboul 
years now (what an enlightened cc 
tryll), and I have enjoyed operation 
VHF/UHF/microwaves/amateur satell 
and contesting, for all that time. Ye 
am finally having a go at passing m; 
wpm and becoming a fully licensed h. 

In my 22 years I have been invo 
quite extensively with local clubs—I a 


zine, Spectrum, a monthly 22- to 26-page 
production. 

I have also written the occasional arti¬ 
cle for Break-In magazine, most recent of 
these has been a write-up of the Technol¬ 
ogy Convention (similar to the USA VHF 
Conventions), and prior to that articles on 
repeater sites the Auckland VHF Group 
have developed in our local area. 

My other activity in amateur radio at 
present is as a member of the 18-mem¬ 
ber National Executive—similar to an AR- 
RL Director, except we call ourselves 
Councillors—and as such am very much 
up with what is happening in the amateur 
radio scene in New Zealand. Also, I have 
a good oversight of international amateur 
radio affairs, especially in lARU Region 3. 


ground and limited writing skiII 
to believe that I could be suits 
position, I would be pleased to 


[Needless to say I am deeply sad¬ 
dened to hear of the death of Des Chap¬ 
man ZL2VR. He gave us so much during 
Ihe many years of being the 73 Hambas¬ 
sador for New Zealand. After reading 
several of Ihe articles written by Vaughan 
I have concluded that he is a very capa¬ 
ble writer and I have accepted his offer to 
become the new Hambassador for New 
Zealand.—Amie] 


OKINAWA 

JAPAN 

David Cowhig 7J6CBO 

Packet: 7J6CBQ @ JR6RMV.47. 

JNETR6.JPN.AS 

Hello to all from David Cowhig, My 
new call 7J6CBQ came in June with the 
help of the JARL International Section in 
Tokyo. Okinawa, a 70-mile-long string 
bean shaped island running north-south, 
lies 300 miles from both Taiwan to the 
south and the rest of Japan to the north. 


world’s highest life expectancy—84 
years—and today include 120 people 
age 100 and up, Okinawa, located in a 
frontier area between China and Japan, 
was strongly influenced by Chinese cul¬ 
ture until it formally became part of Japan 
in 1872, 

Okinawa ham clubs are centered 
around special interests such as contest¬ 
ing. satellites, DX, and foxhunting. The 
Radio Society of Okinawa, a predomi¬ 
nantly American club which meets at the 
Kadena USO on the first and third 
Wednesday of each month, offers US 


setting it up (Wellington VHF Group), 
Since moving to the present QTH some 
14 years ago I have been involved as a 
committee member, secretary, president, 
and again latteriy as a committee mem¬ 
ber of the Auckland VHF Group. 

What is probably more relevant to 
writing for 73 Magazine is that I have 
written the “VHF Column" for the New 
Zealand National Amateur Radio Associ¬ 
ation (NZART) magazine Break-In for 


three months. Once a US ham license is 
in hand, getting a Japanese ticket 
through reciprocal licensing is easy. 

The ham bands are a lot different from 
the US East Coast. Two meter (144-146 
MHz) FM activity is all simplex; a dozen 
tone access repeaters serve Okinawa 
hams on the 430-440 MHz amateur 


land makes a yagi a good cho 
for general work on 2 meters! A: 
the many new callsigns I hear h 


ed as at home (USA), probably because 
with the Pacific Ocean to the East and 
China and Russia to the West, hams are 
not scattered at convenient distances for 
HF skip as is the case in North America. 
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Hams in Taiwan (BV), now numbering 
over 500, can now work mainland Chi¬ 
nese (BY) hams freely. I had a half-hour 
chat with Fanny BY3AB In Tianjin today, 
much more interesting than the 
hello/goodbye contact I probably would 
have had working China from my home 
station in Virginia. Speaking of the Chi¬ 
nese, the lower 500 kHz of 10 meters 
soimds like the CB band when the skip Is 
in—and almost all the voices are speak¬ 
ing Cantonese! The rapid growth and 
opening up of China will make China one 
of the big ham radio countries. Equaling 
the 1.2 million ham stations and over 1.5 
million hams In Japan will lake some 
lime, however. 

The September 1992 issue of JARL 
News reports that illegal use of 2 meters 
by truck drivers has become a very seri¬ 
ous problem. On July 1, 1992, a study of 
144.00 lo 144.48 MHz In the Osaka re¬ 
gion found that 17 of the 24 stations op¬ 
erating al 20 kHz intervals in this range 
were illegal. Illegal stations often appear 
on ham repeaters In the Tokyo area. 

Learning how to work In Japanese on 
packet radio has been a real thrill. I 
bought a copy of Japanese language 
DOS J 5.0A/—a version of IBM PC stan¬ 
dard DOS which runs in Japanese on 
PCs having ai least 2 Mb (megabytes) of 
RAM (random access memory), as well 
as In English in Its US mode—for about 
$120 [U^ 1 assume). Next. 1 got a copy 
of WTERM, a free Japanese language 
modem program. To enter the kana and 
kanjl characters of Japanese you need a 


tronl-end processor (FEP). You can ei¬ 
ther use the FEP which comes with DOS 
J 5.0V (in which case you will need 4 Mb 
of RAM) or else a more sophisticated 
FEP. such as WXII. which sells lor about 
$80. Now I was able to work packet using 
my PK-232 and use one of the tine 
Japanese language packet RBBSs on 
Okinawa. Japanese kanji characters and 
kana are transmitted using tvra bytes at a 
time in order to handle the appronmately 
6,000 characters in the JIS I and JIS II 
character sets. Enter the commands 
AX25 and 8bltconv ON so all eight bits of 
each byte will gel through the TNC (ter¬ 
minal node controller) to your computer. 

My packet address. 7J6CBQ@ 
JR6RMV.47,JNETR6.JPN.AS, means 
that my home BBS (JR6RMV) Is in pre¬ 
fecture 47 (Okinawa) which Is in turn lo¬ 
cated In the sixth call area (Kyushu re¬ 
gion), in Japan, In Asia. Once I am more 
settled in I will join some Japanese ham 
clubs and write another report. As the 
Ryukyu Broadcasting Company jingle 
goes, I am enjoying my ‘sunshine shower 
in Okinawa." 

// remember my lime at KarJena and 
the rest of the island during the late 
1960s. It is a beautiful island and has 
very nice people. I am sure that David 
will enjoy himself while he is there. I have 

consider becoming a 73 Hambassador 
lor Ohinawa. I have also sent him a pack¬ 
et message so we will see how reliable 
that method of communication to Asia 
is.—Amtej y 


- Packet Radio - 

Portable & Affordable! 


★ VHF, UHF,HF(10M) 


Whellier you’re an experienced packeleer or a newcomer wanting lo 
explore packet for the first lime, this is what you’ve been wailing for! 
Tiianks to a breakthrough in digital signal processing, we have 
developed a tiny, full-featured, packet modem at an unprecedented 
low price. The BayPac Model BP-1 transforms your PC-compatible 
computer into a powerful Packet TNC. _ 

capable of supporting sophisticated features /juat. 
like digipealing, file transfers, and remote f 1 
terminal access. NOW is the lime for YOU j 

lo join the PACKET REVOLUTION! V J 

I' ll,.. !-— I l-SOO-SBAVPAC 
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f 33rd ANNUAL . 

TROPICAL HAMBOREE k 

AAAATEUR RADIO & COMPUTER SHOW (ffp) 

ARRL HAMFEST OF THE AMERICAS W 

FEBRUARY 6 - 7,1993 W 

DADE COUNTY YOUTH FAIR & EXPOSITION CENTER • MIAMI, FLORIDA 
_^2_ • Sponsored by Dade Radio Club of Miami, Inc. _ 

• PROGRAMS & AaiVITIES FOR EVERYONE • 200^EXHIBIT BOOTHS • DXCC FIELD CHECKING 
• BOO^INDOOR SWAP TABLES • FREE PARKING FOR 15,000 VEHICLES 
* 300 CAMPSITES WITH HOOK-UPS & LAUNDRY FACILITIES * ON-SITE LICENSE EXAMS 

SPECIAL EVENTS!!! 

"HURRICANE ANDREW COMMUNICATIONS CRITIQUE” 

"EXPANDED YOUTH FORUM WITH COMPLIMENTARY ADMITTANCE FOR STUDENTS” 
"CONDUaiNG AMATEUR RADIO CLASSES” 

(Educational forum for teachers, class instructors and parents) 

"FCC FORUM” 

ALL THE ABOVE IN ADDITION TO USUAL HAMBOREE FESTIVITIES 



WRITE TODAY FOR DETAILS BROCHURE 
& RESERVATION FORMS 

(Available Dec. 1st) 

(All checks for tickets, campins and table* 


URE Send to: Chairman, Evelyn Gauzens, W4WYR 

2780 N.W. 3rd Street, Miami, FL 33125 
Tel: (305)642-4139 • Fax: (305) 642-1648 

tables should be made payable to: Dade Radio Club of Miami, Inc.) 
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jH Numbei 

Askkaboom 


The Tech Answer Man 


do 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 


Last month, we were exploring the 
microcontrollers used in modern ra¬ 
dios. Let's keep going: 

We've discussed most of the func¬ 
tions of a typical micro in a typical rig. 


switches and tuning knobs. But what 
happens when things don’t work? Is it 
really possible for you to troubleshoot 
your own digital system, or should you 
send the radio in for service? Well, it 
depends on what's wrong, and also on 
what you feel capable of fixing. If you 
have a decent oscilloscope and know 
how to use it, you might have success. 
If you're armed only with a VOM or 
DVM and some basic DC circuit 
knowledge, you’d be smart to find the 
shipping box; you’d be amazed at how 
much expensive damage you can do 
in a few milliseconds’ time. 


ous electrical abuse (such as way too 
much voltage from a malfunctioning 
voltage regulator). I’ve almost never 
seen a micro simply go dead. It can 
happen, of course, but it sure Isn’t 
common. Most of today’s micros are 
made from CMOS, and that's a pretty 
mature and reliable technology. Those 
chips can take a lot and keep on com¬ 
puting. 

If you’ve got a rig which doesn’t re¬ 
spond properly, be sure the problem 


you start hacking at the micro and its 
associated circuits. The old computer 
term GIGO (garbage in, garbage out) 
definitely applies here. Remember, the 
micro can only act on the information 
given to it. For instance, if the radio is 
jumping frequency or not tuning prop¬ 
erly, check the tuning encoder. Is it 
sending pulses when you turn it? Is it 
sending any when you don't? (It 
shouldn’t be.) Most tuning encoders 
are optical, employing a slotted disk 
between an LED and a photodiode. 
They tend to be quite reliable, al¬ 
though they do sometimes quit. Don’t 
worry if you can’t see any light coming 
from the LED; most are infrared. 
Scope the output of the photodiode 


dial. If not. either the LED is not work¬ 
ing, there’s no power to it or the photo¬ 
diode. or the diode is bad. If the puls¬ 
es are there, check the outputs from 
the entire encoder. The tuning pulses 
should be there, and another line 
should go up or down depending on 
the direction in which you've turned 
the knob. If something’s missing, you 
have a problem in the encoder, not the 
micro. By the way, some encoders use 
actual switches instead of optical com¬ 
ponents, and these units are very 
prone to problems caused by the 
switches' wearing out and making 
poor contact. Many walkies use them 
for the rotary tuning controls, and 
some HF rigs, such as the 'Vaesu FT- 
747GX. use them, too. If the knob has 
a smooth feel as you turn it, it proba¬ 
bly is optical. If it clicks, it may be me- 


ply, and it probably will be there. With 
fluorescents, though, it’s another mat¬ 
ter altogether. Those displays require 
comparatively high voltages (be care¬ 
ful. please!) and are driven by so- 
called DC-to-DC converters. The con- 


power supplies which take the low 
voltage from the DC supply and step it 
up to anywhere from 90 to 200 or so 
volts. In my experience, the vast ma¬ 
jority of fluorescent display failures 
can be attributed to dead DC/DC con¬ 
verters. The usual cause is failure of 
the switching transistor that drives the 
step-up transformer. 

Most displays are driven by transis¬ 
tors or specialized buffer chips. LEDs 
only require current buffering, so a 


Output problems may be caused by 
things other than the digital brains, 
too. A common problem, especially in 
rigs with LED and vacuum fluorescent 
displays, is lack of display or wildly er¬ 
roneous numbers. Sometimes, ran¬ 
dom segments may be present. Usu¬ 
ally, these problems are not caused by 
the micro. Let’s look at some other 


fluorescents, however, require voltage 
transformation as well. In other words, 
the low-voltage driving signals must 
be changed into high-voltage ones. 
The special buffer chips which do that 
are subjected to quite a bit of electrical 
stress and they are good suspects. 
Especially if one whole digit, or one 
segment in all the digits, is out, check 
that buffer chip. If you can trace the 
wire for that segment or digit back to 


schematic to figure out which pin is 
the input for that part of the buffer. It is 
quite common for just one piece of the 
buffer chip to open. If the input is there 
but the segment or digit won’t light, 
you probably need a new chip. 


THE WORLD LEADER IN LOGGING SOFTWARE! 


The WB20PA LogMaster Plus/Plus 


if 


MADISON 


SHOPPER 


HF Logging System for PC Compatibles 


♦ Used By The GORDON WEST Radio School. 

♦ COMPETITIVE UPGRADES For LOGIC. DXBase, 
And Others - ONLY $39.85 - CALL FOR DETAILSI 

♦ Easy To Use, MENU DRIVEN, Report Generator. 


$69.95 Complete, Demo Disk $5.00 (Refundable With Purchase) 

- ' Sensible Solutions (800) 538-0001 



ORDERS: 1(800)231-3057 
1 (713) 729-7300 or 729-8800 
FAX 1 (713) 729-4766 
New and Used Meters, 
Tubes, Transformers, 
Filter Capacitors 


P.O. Box 474, Middletown, NJ 07748, U.S.A, 


Madison Electronics 


Repeaters 

Links "gjHgiHH 

Remote Base j/'jHi Pro'E'l 
VHF.UHF j ' • . I 

Receivers •) ■ • I 

Transmitters Vj 1 


•standard and 
Computerized 
Controllers 
•standard and 
Computerized 
Auto Patches 


Hi Pro E 


serial port to RIG. Watchdog timer & reed relay PT 
standard. Operates from t2VDC@ tOOma, wall powe 


9 list: send legal size SASE fSZt) lo: 

A&A Engineering S 
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LCDs are a special case. They are 
driven by low-voltage AC squarewave 
signals, often directly from the micro 
or from a special driver chip. There 
is extremely little current involved, so 
the chips almost never go bad. Most 
LCD problems I've seen were caused 
by bad contact with Ihe displays them¬ 
selves. LCDs are constructed by 
sandwiching the liquid crystal material 
(which you should never touch— 
it's poisonous) between two pieces 
of glass. On the glass are etched 
conductive lines to fomn the segments 
and their connecting traces. It all 
comes out to little conductive spots 
at the edges of the display. Contact 
with the radio's PC board is made via 
strips of vertically conductive rubber 
pressed between the board's contacts 
and the display's edges. That's why 
the display is held firmly against the 
board in a housing of some kind. It 
takes good, clean contacts and plenty 
of pressure to ensure good connec¬ 
tions. Usually, it all works remarka¬ 
bly well but, sometimes, especially in 
the prolonged presence of cigarette 
smoke, the contacts get gummed up 
and the display malfunctions. If you're 
careful, you can disassemble it, clean 
It and get it all back together again. 
If you've never tried It, though, I 
recommend doing your first one on 
something you don't really care about, 
such as an old calculator, because 
It's easy to mess it up and ruin the 
display. 


Hey, ft Really Is Broken 

If the display Is messed up. and es¬ 
pecially if it shows random segments, 
you really might have something 
wrong with the computer. Here’s how 
to tell: If you can still tune the rig de¬ 
spite the display's malfunction, the 
computer is OK. If the rig won't re¬ 
spond to any of its computer-related 
controls, chances are that the comput¬ 
er does indeed have a problem. 

Like any brain, the computer needs 
a support system to make it work. First 
of all. of course, the power supply 
must be feeding it the correct voltage. 
A DVM helps here. If the voltage is 
close, it should be line. We're not con¬ 
cerned here with 5.i versus 4.92 volts. 
But if it is way off, the power supply 
needs to be fixed before you can do 
anything else. And, with some micros, 
supply voltage that’s way too high will 
cause no damage, while with others, it 
will cause total destruction of the chip. 
If the supply’s too low. the computer 
won't work but it shouldn't cause any 
damage. 

After power, the next thing a micro 
needs is a clock. Usually, there's a 
crystal right next to the chip. Scope 
both sides of the crystal, using the 10- 
megohm setting on your probe to 
avoid loading the circuit down. If either 
side shows a waveform, the crystal Is 
OK. If they're both dead, either the 
crystal is bad or the micro is blown. 
The easiest way to tell is with another 


crystal. It’s not likely you’ll have anoth¬ 
er one of the right frequency, but you 
can use anything fairly close lor a tesL 
It may not wori< right, but you'll be able 
to see if it oscillates. 

OK. you’ve got a clock. That means 
the crystal is good and the micro is 
not blown. Notice I didn't say that the 
micro was good. Usually, if it Is not to¬ 
tally blown it will be good, but not al¬ 
ways. II is possible for an I/O port or 
other part of the chip to go bad without 
taking the entire chip down. It just isn’t 
common. 

The final thing a micro needs to 
work right is a proper reset when the 
power is turned on. Especially if it is a 
battery-backed system that maintains 
data when turned off. there is a se¬ 
quence that must be followed upon 
powerup and powerdown. If any ele¬ 
ment of the reset circuitry falls, the mi¬ 
cro may trash the data in its RAM. or it 
may start up at some unpredictable 
point in its program, with its registers 
scrambled. The result is the same: a 
mess. If Ihe radio has any external re¬ 
set circuitry, check it out. Usually, 
there is at least an RC circuit on the 
reset pin, which holds it up or down for 
some fraction of a second after power 
is applied. Check that it is working by 
scoping the micro’s reset pin and turn¬ 
ing the power on. Some systems em¬ 
ploy multi-chip reset circuits which can 
be quite difficult to figure out. If you 
get nothing at all on Ihe micro's reset 
pin. suspect the reset circuit. If you 


see a pulse, it probably works. But 
some micros require several pins to 
come up in a timed sequence, making 
troubleshooting next to impossible. 
Luckily, those kinds of things are more 
often found in laptop computers than 

The Nervous System 

In a simple animal like a walkie, the 
micro may connect directly to all the 
inputs and outputs. Or. it may read the 
keyboard by itself but drive the LCD 
via another chip. In bigger radios, like 
full-featured HF rigs, an entire small 
computer, with many chips, may be 
lurking behind that front panel. Tack¬ 
ling one of these beasts may not be 
worth Ihe effort, but that depends on 
the problem. I remember one rig I had 
which had no trouble tuning but would 
not allow mode (USB, CW, etc.) selec¬ 
tion. Also, the mode Indicators were 
dead and there was no sound. It 
turned out that the micro was fine. The 
problem was in two cheap buffer chips 
which drove the mode ihdicator LEDs. 
The same outputs also set the radio to 
the various modes. They were dead 
as the proverbial doornail. They just 
couldn't handle the current of the 
LEDs and other circuitry. Finding the 
trouble was as easy as following the 
wires back from the LEDs. 

Often, though, it's hot that simple. 
Next time, we'll take a look at fixing 
other digital problems. Till then. 73 de 
KB1UM Q 



r Digicom > 64 Modem ■ 

I Low Cost Packet for the Commodore I 



Features: Software-based PACKET that makes your 
computer emulate a TNG. Modem connects from 
cassette port to RIG. Watchdog timer & reed relay 
PTT standard, Power derived from Computer, Uses 
crystal controlled 7910 chip. VHF and HF, Lock, TX S 
RX LEDs, Free copy of Version 2.03 software 


included. 

Complete Kit Only.$49.95 

Assembled & Tested.$79.95 


CA nesidents add 7 75% sales tat. S&H: S5 W 
orprice°stfse°d fegal size SASE '52c) to: 

A&A Engineering S 

2521 W. UPalma »K • Anaheim. CA 92801 • 714.952-2114 



• Autopaich • Patch Re-encode Dialing 

• Reverse Patch • User Programmable CWID 
& Codes • Intelligent CWID • Remote Base 

• 3 Auxiliary Dutputs • Complete Interface : ~~- 

• Control Rcvr Input • Programmable -f 

Tailbeeps • DTMF Decoder w/muting 

_ 42 Page Manual w/Schematics 

Also - RC-100: basic repeater control RC-1000 Wired & Tested. $239.95 

w/Remote Base» User Programmable w/DTMF Optional Enclosure. $59.95 


Ma.t.^1 Micro Computer Concepts 

I i 7069-G2 Taylorsville Road • Dayton. OH 45424 


513-233-9675BJ 
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Never Say Die 

Continued from page 4 
readers and advertisers were fed up 
with Wayne Green. Weil, i couldn't 
blame them lor that. . . though I won¬ 
dered why the monthly reader surveys 
kept giving my editorials such high 
marks. 

After about three years IDG threw 
in the towel, it turned out that the cir¬ 
culation had dropped to less than half 
and over half of the advertisers had 
been blown away. The magazine was 
at death’s door. IDG (International Da¬ 
ta Group) then entered Into a contract 
with me to run it lor them, splitting the 
profits. I snickered. Profits? To my rec¬ 
ollection 73 never in its history ever 
turned in enough profits for us to be 
able to buy a bottle of black Ink for the 
accounting department. It just never 
lost enough money to put me out of 
business. I published it because I felt It 
was needed, not to live the life of the 
rich and famous. 

I never quite got the hang of that 
rich and famous thing . . . probably a 
poor bringing up or defective genes. I 
still steal the soap from hotels and go 
for the sausage, egg and biscuit at 
McDonald's for breakfast when I'm on 
the road ... and that's when I splurge. 
Normally I bring along my own All- 
Bran, buy some bananas and milk, 
and that's my breakfast. I like It. plus I 
prefer to do what I can to avoid a 
colon cancer exit from life. It almost 
got my father, so I'm perhaps overly 
careful. 

Hmmm. I wonder if I'm ever going 
to get around to what I started out to 
write. My digressions turn into further 
digressions. I'd blame it on senility ex¬ 
cept that I've always been that way. 
So let's get down to the entree here. 

How You Can Help 

Having asked readers to try and 
help me convince advertisers to try 73 
in the past and never gotten any re¬ 
sponse, let's say I've learned Irom re¬ 
peated failure not to try that angle. 
That's too much trouble. One or two 
letters or calls won't dent the decision¬ 
makers who're betting all their ad 
money on OST. Nah, the only way to 
their black hearts Is by facing them 
with sheer numbers. The fact Is that 
we need more readers. If we could 
double our paid readership I could sell 
more ads than OST and give you one 
whale of a fat magazine. 

So how can we do that? We're in¬ 
creasing our newsstand coverage 
substantially, so thaf II beef things up a 
bit But we need far more than that I'd 
like to try a test mailing to the Callbook 
list and see what kind of percentage 
we'd pull from that. With today's 
postage costs this Is a very expensive 
project, so the sales have to be much 
better than usually results from direct 
mail letters. 

It would be nice if you could talk up 
73 at your ham club and on the air. but 
that’s asking too much. There is 
something you can do that'll help me a 
lot If you enjoy the magazine. In addi¬ 
tion to telling me about it the next time 


you see me at a hamfest. you can 
start finding out for me why your 
friends aren't subscribing . . . and let 
me know. Oh. I get letters from hams 
who dropped their subscriptions in 
1970 when I was pushing repeaters 
and have never noticed that I’ve gone 
on to other enthusiasms. Others got 
fed up when I started publishing arti¬ 
cles about computers and how they 
worked back In 1975. Many left during 
the IDG reign and don't know that 
testy old Wayne is back. 

If you can think of any reason, no 
matter how ridiculous, why anyone 
should be reading 73, please drop me 
a line. I'm looking for ideas and testi¬ 
monials. Ask around. We used to run 
over 200 pages a month and we can 
do It again if we can get more readers. 
I'd love to have more room to run 
some of those long, boring construc¬ 
tion articles we used to see so end¬ 
lessly in Ham Ftadio . . . before they 
got offed by CO. I know there are 
probably dozens of you out there 
who’d welcome them. 


Of course what I'd really enjoy 
would be us making enough money so 
we could put on some DXpeditions, 
complete with contest-winning readers 
coming along. That would be a ball. 
It's fantastic fun working the pile-ups. 
It doesn't cost all that much, so it's 
something for us to think about. If we 
could work up a 73 DXpedItion, where 
would you like to go? No, let's not do 
Baghdad yet. Maybe some place 
where they're not fighting, though that 
sure limits our choices these days. 

Or perhaps we could organize Jump 
teams to get right into the middle of 
every civil war in the world, establish¬ 
ing traffic nets to handle health and 
welfare messages from friends and 
families in America. We could vie with 
P.J. O'Rourke in our reports Irom the 
hot spots. Did you read his Holidays In 
Hell or Give War A Chance yet? Jump 
teams? I guess I’d better take some 
parachute lessons, just In case. I've 
been putting that oft, waiting for a 
good excuse, but now that I'm 70 and 
have only who knows how many days 
left. I'd better get at it I wouldn't want 
to leave anything like that undone. I 
think I'll look into these parachutes 
with small engines on them ... I un¬ 
derstand that no one's been killed yet 
trying that. Hello CQ air mobilel I think 
i'd need one heck of a noise-canceling 
mike. 

Reprise . . . please take me seri¬ 
ously about getting more readers. 
What do you suggest? And no, we 
tried doing without my editorials and 
that didn't help. Stop being nasty, just 
because I give you an opening. Re¬ 
member, you'il live longer and much 
happier il you spread joy Instead of 


your everlasting sarcasm and nega¬ 
tiveness. You'll also have a happier 
family. 

Boxboro 

Not having learned from their past 
experiences, the Boxboro Hamfest 
Committee Invited me to speak again. 
The hamfest pulled a great crowd. The 
place was packed. Too bad If you 
missed it. Hams poured in from all 
over New England and even Eastern 
New York- A whole pack came from 
my alma mammy. RPI (W2SZ). 

Heck. I remember when the W2 
area included only Eastern New York. 
Just west of Schenectady it was the 
8th district. That was before WWII. W2 
included only Eastern New York and 
New Jersey then. That's when 160m 
was one of our most used bands. That 
and 40m, which was CW only. 20m 
and 75m both had 100 kc wide phone 
bands, both packed solid with kilowatt 
AM stations. Of course it only took 
nine nets to fill up the band . . . one 
every 10 kc. 160m was a Class B 


licensee band, packed mostly with 
5- and 10-watt tigs, often 6L6 oscilla¬ 
tors modulated by a 6L6. Crystal con¬ 
trol, of course. I remember the old 
Bliley crystals. They cost about S3.50, 
as I recall. In today's dollarettes that's 
around $70, so we didn’t buy many. 
We'd check out a frequency for weeks 
before buying a crystal, making sure 
there weren’t any rock crusher signals 
on It. Oh, there were some bargain 
crystals lor half the price, but they 
didn't have the prestige of a Bliley. 

We had a booth inside with the 
commercial exhibits where we did a 
brisk business in Radio Fun subscrip¬ 
tions. This is knocking 'em dead. We 
also sold a bunch of my Declare War 
books, complete with my signature. 
Several early buyers of the book came 
by to tell me how much they enjoyed It 
and a couple even bought extra 
copies to give to friends. I encourage 
that. 

The Boxboro Committee was one 
of the first to stand up to the ARRL 
Central Committee and insist that I be 
permitted to talk at an ARRL conven¬ 
tion. Heck, for many years 73 wasn’t 
even permitted to exhibit at ARRL 
conventions, much less have me 
speak. I think the Boxboro Committee 
broke their back on that one, giving 
other hamfest committees the guts to 
fight HQ and put me on their pro¬ 
grams. Most of those HQ old-timers 
are gone now ... I've outlived 'em. 

Batteries 

While I'm reminiscing, I wonder 
how many of you remember the bat¬ 
teries we used for radios back in the 
'20s? We had A, B, C, and D cells. 


The A-cells were also known as bell 
batteries because they were used in 
sets of four to power door bells. They 
were about 2.5’ in diameter and 
around 6’ high and provided 1.5 volts. 
We used two of 'em in our broadcast 
radios, with a rheostat to drop the volt¬ 
age to 2.5 volts for the 01 As and then 
later the 56, 57, 58 series tubes. B- 
batteries had 45 volts and they came 
In various sizes, all large. C-cells ran 
7.5 volts and were used to provide 
grid bias voltage. They usually had 
taps at 3.0,4.5, and 6.0 volts. 

D-cells are still with us. Flashlight 
batteries. Once cathode resistors were 
invented to develop grid bias, the C- 
cells were no longer needed. These 
were around 2.5" by 4’ by a half inch, 
made up of five cells in a tar binder. 
The larger B-batteries were made up 
of 30 D-cells wired together. Radios 
first used 90 volts, then went to 135 
volts, and finally to 180 volts, requiring 
four big (and expensive) B-batteries. 

Early radios, the kind I remember 
from childhood, before the super¬ 
heterodyne, had big tuning dials on all 
three amplifier stages. Now I wish I 
hadn't taken apart all those radios 
friends gave me to gel ’em out of their 
attics. As soon as they found out 1 was 
"interested in radio" I had old sets pil¬ 
ing up in my basement. 

Late in the '20s B-ellmlnators be¬ 
gan to replace the batteries. These of¬ 
ten used BH rectifiers. Later they In¬ 
vented 80s. The early amplifiers had 
205H tubes and a big speaker that sat 
on top of the radio. It was about two 
feet in diameter and was like putting a 
big paper cone on an earphone unit. 

I lived a block away from the Vita- 
phone movie studios in Brooklyn and 
used to find these enormous super 
heavy duty 45-volt batteries In their 
garbage. They used to throw them out 
with lots of juice still left In 'em so as 
not to take any chances with their 
cameras running out of power. I had 
over 2.000 volts to put on a 6L6G from 
a stack of these batteries. It was okay 
as long as I didn't hold the key down 
too long. 

Then came 83 rectifiers. 816s, 866 
Jrs, and finally those lovely blue 866s. 
My first big rig had a T-125 in the final. 

I ran across the sales slip for it from 
Fort Orange Radio recently. I was able 
to wipe out every broadcast radio in 
the freshman dorms at RPI with that 
rig. They were just fine about it 
though. The proctors said they had no 
objection to my operating all I wanted . 
. . between two and lour in the morn¬ 
ing. Oh well, that's when the 160m DX 
was best anyway. 

Rotten Wayne Green 

Now and then I get a really nasty 
letter from a reader who’s mad about 
something. At first I considered being 
upset by these letters, but after some 
thought I realized that the only real 
measure of the success of my ideas 
lies in the quality of my naysayers. If I 
start hearing from intelligent complaln- 
ers then I'll know I've got a problem. In 
the meanwhile I'll continue to enjoy 
the reason-challenged complaints. 
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“With the recession hitting New 
Engiand even harder than the rest of 
the country, everyone was iooking for 
bargains... and they were there.” 




For instance, there’s the wonderlul 
brouhaha over gay hams. I got a real 
hoot when I wrote something sarcastic 
about those who get their bowels in an 
uproar one way or the other about 
gays. So Monitoring Times reprinted 
some of my comments out of context, 
thus apparently trying to make me ap¬ 
pear anti-gay. This triggered a letter 
from a gay militant who took MT seri¬ 
ously and believed what he read. For 
the record, before I ran into the (cen¬ 
sored) gay chap running Lambda and 
his self-promoting frivolous lawsuit 
against the ARRL, I was neither pro- 
nor anti-gay. In the light of his fanati¬ 
cism I may have to re-evaluate my po¬ 
sition. I do know that I am so anti¬ 
lawyer that any ham or ham group that 
stoops to suing goes right to the head 
of my fecal list. 

I Get Complaints 

Then, while I'm generally swamped 
with compliments on my hamfest and 
convention talks, I got a note from 
someone bitching that I used the op¬ 
portunity to promote my stuff. You bet I 
do! I didn't know I ever made any 
beans about that. I promote 73. I pro¬ 
mote Radio Fun. I promote my new 
book. Declare War. I promote my CDs 
and music publications. If I had any 
other businesses I'd promote them 
too. But I plead guilty with an explana- 

You see. as I've explained before, 
none of these enterprises are aimed at 


making loads of money. I can't let 
them lose too much, but each was 
started because I saw something that I 
felt needed to be done. 

One of the goals of Declare War is 
to help fix our terrible educational sys¬ 
tem. And a big part of that fix has to 
do with getting our kids to take an 
eight-year course in the fundamentals 
of electronics, communications and 
computers. This is the only way I see 
for us to have a chance at generating 
millions of new hams . . . millions of 
kids interested in technology ... so 
we'll have the high-tech career engi¬ 
neers. scientists and technicians we 
must have if America ts ever going to 
regain its consumer electronics indus¬ 
tries. If I thought for a minute that this 
goal was beyond hope I'd fold my ham 
magazines and pelition the FCC to 
close down our ham bands as a waste 
of valuable frequencies. 

So yes. you bet I'm pushing my 
book at hamfests. I'm pushing it on ev¬ 
ery radio interview I can, at every ser¬ 
vice club meeting and so on. I want to 
see millions of youngsters coming into 
amateur radio. From there my Radio 
Fun will gel them to have fun with 
packet, satellites, transmitter hunts. 
DXing and so on. Then, with 73. we’ll 
go on to encourage them to build gad¬ 
gets. to start experimenting and pio¬ 
neering new modes of communica- 

Sure, I talk about my music busi¬ 
nesses. I happen to think that the 


hams who have no other interests are 
wasting their lives. They should be in¬ 
terested in music, in art. poetry, read¬ 
ing, photography, and other things. 
They should be out with me skiing in 
Aspen in January. They should be 
down in the Caribbean skin diving, 
with or without me. They should be 
learning to fly. trying out ultralights, 
parachuting, climbing mountains, bicy¬ 
cling. and so on. We don't need a 
bunch of monomaniacal dweebs mak¬ 
ing us look like jerks. 

I've got to take some time and get 
used to these rollerblades I bought. 
And I really have to get out and bicy¬ 
cle around New Hampshire ... try sky 
diving ... see how good the white wa¬ 
ter rafting is up here, and so on. Well, 
I just bought a couple of bicycles, so 

Poverty Sucks 

I’m also a real pest when it comes 
to hams not having money. There just 
isn't any good excuse for this other 
than a lack of motivation. There's tons 
of money to be made. There are un¬ 
limited opportunities. There is just no 
good reason lor anyone to be short of 
money. And hams have a gilt-edged li¬ 
cense to make money if they do any¬ 
thing more than waste their time by 
merely memorizing the O&A to get 
their ticket We see far too many sev¬ 
en- and eight-year-old hams who've 
gone on to Extra class and understand 
the technology lor anyone to have a 


good excuse for not taking advantage 
of the hobby to learn about electronics 
and communications. That's just pure 
laziness. 

When I run into old-time hams who 
are bewildered by transistors and an¬ 
tennas. I have little respect for them. 
When I ask for a show of hands at my 
talks and I see one lonely hand go up 
when I ask how many there have gone 
on expeditions, I cringe. How many 
are making contacts via our satellites? 
Three hands. Ugh. How many have 
worked over 300 countries? One 
hand. How many are on packet or 
RTTY? Six hands. Jeeze. How many 
have helped a newcomer get a ticket 
in the last six months? Four hands. 

There are an almost unlimited num¬ 
ber of ways to capitalize on electronic 
skills. There are tons of VCRs, TVs, 
computers, hi-fis and so on which 
need repairs. Then there’s the fast-ex- 
pandlng security business. Millions of 
homes, apartments, offices and ware¬ 
houses need security systems. I've 
worked in radio and TV stations. In a 
radar research lab, manufactured 
loudspeakers, and so on. I've manu¬ 
factured field strength and power me¬ 
ters. I’ve put together and sold thou¬ 
sands of parts kits. I've built special 
radios for receiving WWV/CHU time 
signals for rallyists. Only your imagina¬ 
tion will limit your success. 

Declare War 

My book describes fairty simple so- 
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lutions to most of our major political 
problems, but If the general public 
doesn't do anything about the opportu¬ 
nities they have to make big changes 
in Congress, the federal and state 
governments, welfare, crime, prisons 
and so on, our country is going to con¬ 
tinue to sink and we're frittering away 
everything we fought for in our wars .. 

. everything people came to this coun¬ 
try to find. Then I see how few hams 
are taking advantage of the enormous 
opportunities they have to learn and 
be of value and I get discouraged. 
Should I just give up and learn to play 
golf so I can take out my frustrations 
on golf balls? 

I've been writing about how the 
mind works ... the first time I think 
this information has been in print. With 
some encouragement I'll continue and 
explain how to repair the mind. That's 
going to be a lot of work to write, so 
I'm not going to spend my time unless 
I get a whole lot of encouragement. A 
couple dozen letters aren't going to do 
it. But perhaps you'd rather I just write 
more about the messes we have on 
our bands and stick to amateur radio. 

Yes, I know how to fix a great many 
of people's phobias, compulsions, and 
even some major medical problems. 
Yes, I can explain exactly how to tack¬ 


le these things so that almost anyone 
can do it. Is this Wayne Green baloney 
and exaggeration? Check back over 
my 40 years of writing editorials and 
let me know when I've ever made 
claims I couldn't back up. Ever. 

I do my homework. That's why I’m 
able to get up in front of a large group 
and talk with confidence. I have to 
know more about what I’m talking 
about than anyone in my audience or 
I'm going to be in trouble. 

The Universal Hobby 

Speaking of messes. I'm about to 
do an about-face on the 14.313 
garbage heap. Instead of rubbing the 
League’s nose in the mess they've en¬ 
couraged and abetted. I'm coming 
around to a new concept. We want 
amateur radio to have something for 
everyone, right? So why shouldn't we 
set aside one special frequency for 
our psychopaths and mentally-im¬ 
paired to have free rein? Every time 
we run into a brain-challenged ham 
let's encourage him to move to 14,313 
and have at it. If that gets too full, then 
we’ve always got 14.275 as a back-up 
sewer. Let's figuratively flush our ama¬ 
teur toilet on these two frequencies, 
since nothing we can do will make 
them slink worse than KV4FZ and 


K1MAN already have. 

I hope I get some good answers to 
my request for suggestions for setting 
up my station with a whopping signal. 
I've been listening to Rush Limbaugh 
recently and I think I can pontificate 
right up there with him and even at 
equal length. The only big difference is 
that instead of knowing I’m right about 
everything, I know there’s more to 
learn. All I can do is pass along what 
I've been able to learn. That’s the one 
main difference between religion and 
science ... scientists continually have 
to admit that they're wrong as new da¬ 
ta emerges. Religions are never 
wrong, no matter how much evidence 
there is to the contrary. 

Will our religions last another hun¬ 
dred years? Probably ... but time 
could be mnning out on some of them. 
If we're actually able to improve our 
educational system it's going to make 
things far more difficult for fundamen¬ 
talist religions. 

December 1942 

It was 50 years ago that I joined the 
Navy. My hamming came to an abrupt 
halt on December 7th, 1941. I’d just 
won the Eastern New York section 
award tor the Sweepstakes contest 
and was having a ball. A special 


close-out on classical records by Ra¬ 
dio, Wire, Television . . . later to be¬ 
come Lafayette Radio . . . had gotten 
me off on a classical music kick. That 
stood me in good stead in 1952 when 
I went into the speaker manufacturing 
business ... and again in 1984 when I 
started publishing a music magazine. 

1 tried volunteering for the Army Air 
Corps, but they didn't want anyone 
with asthma. I was allergic to almost 
everything, having inherited plant al¬ 
lergies from my mother's mother and 
animal allergies from my father. Came 
hay fever season and I was a mess. 

Then Tom Jones, who’d worked for 
my father with American Export 
(transatlantic) Airlines and had re¬ 
joined the Navy as a Lt. Commander 
when the war started, put me in touch 
with Commander Bourne, who was 
running the Naval Research Lab at 
Anacostia, just across the river from 
Washington. I took the train down for 
an interview. He wanted me for his 
lab, but first I'd have to go through 
radar school. Radar was then top se¬ 
cret, so there was no other way to 
learn about it. 

I went home to Brooklyn, packed 
my bag, returned to Washington and 
joined the Navy. They sent me to the 
Washington Navy Yard where, since 
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they were out of uniforms, they gave 
me three-week's leave. This luckily al¬ 
lowed me to be with my folks for 
Christmas. 

The Gypsy's Prophesy 

One odd thing happened during 
this time. My grandmother and I were 
in New York doing some Christ¬ 
mas shopping. We stopped off at 
a gypsy tea room for lunch. The lunch 
naturally included a tea leaf reading. 
The gypsy looked at my tea leaves 
and then at me. She was puzzled. She 
said it looked as If I was in the military, 
but for some reason wasn't in uni¬ 
form. This wasn't normally legal, so it 
was very unusual. I nodded impas¬ 
sively. She then went on to say that 
someone with the initials TJ had re¬ 
cently had a big influence on my life. 
She said she saw me in a very large 
building and that in some way I would 
come out on top. She didn't know 



The large building turned out to be 
the Bliss Electrical School In Tacoma 
Park, Maryland, where I spent the first 
three months of my Naval electronics 
schooling. Being a ham, this was duck 
soup for me. I loved every minute of it 
and graduated number two in my 
class, but only by a hundredth of a 
point margin. At the time I was disap¬ 
pointed because if I'd been number 
one I'd have had an option of taking 
the advanced course in Washington 
instead of Treasure Island, in San 
Francisco. And that, in turn, would 
have undoubtedly eliminated my de¬ 


ciding to go to sea on a submarine in¬ 
stead of the research lab. 

Commander Bourne said to let him 
know when I was graduating from 
radar school so he could cut orders to 
bring me back to his lab. The course 
at the Radio Materiel School on T.l. 
lasted six months, it was superb. It’s 
amazing how much you can learn 
when you work at it all day every day. I 
did well there and earned my Radio 
Technician second class stripes on 
graduation. 

Land Or Sea? 

Then I was faced with a big deci¬ 
sion. Should I call Bourne or go to 
sea? I figured that a research job 
probably would be better lor someone 
who was married and would be 


effort if I'd gone back to the lab. Even 
at sea I was busy designing and build¬ 
ing radar target alarms, setting up a 
remote radar screen in my bunk, test¬ 
ing out a new underwater sound sys¬ 
tem concept, and so on. I turned the 
radio room Into a research lab when I 
wasn't on watch or sleeping. 

Once I'd decided on going to sea 
I wanted to pick a ship where I'd be 
in charge. I don't do well taking orders, 
so that was the best approach. I found 
this meant either a destroyer or a 
submarine. Knowing that submarine 
pay and food is better. I opted lor 
that Besides, I liked the concept of ei¬ 
ther coming out intact or not coming 
out. You don't stand much of a chance 


of losing an arm or a leg. just your 
life . . . and you know kids of 20 think 
they're indestructible. 

So I volunteered for submarine 
duty. This meant taking a physical 
exam. Big deal. I reported to the infir¬ 
mary lor the exam. While I was waiting 
with a bunch of others I noticed them 
memorizing the eye chart, just in case. 


When my turn came the doctor 
looked at me and said I was rejected. 
Huh? He said I was overweight. How 
much am I overweight? He tried to get 


looked it up. Eight pounds. Hmmm. 
Okay, today's Friday, if I come back 
Monday eight pounds lighter, will you 
accept me then? Sure. 

When I reported back to the school 
they asked if I'd passed my physical. I 
said I had to go back again Monday. I 
spent much of the weekend on the ob¬ 
stacle course. I didn't eat or drink any¬ 
thing. I went into San Francisco and 
spent about three hours in a steam 
bath, sweating as much water out of 
my system as I could. 

On Monday morning I reported 
back to the infirmary. They weighed 
me and found me i0 pounds lighter. 


Wow, I'd made it Almost. The doctor 
looked at me again for a moment and 
said I was still disqualified ... flat feet. 
Now what in hell do flat feet have to 
do with submarine duty? I was furious 
and I staggered back to the school, 
weak from hunger, thirst and a week¬ 
end of endless exercise. 

The school yeoman asked me if I'd 
passed the physical. I said sure and 
rejoined my class. Wouldn't you know 
they were in the middle of a strength 
test at the time . . . and I could barely 
stand up. Even so I did well chinning 
myself and got a good score for the 
tests. 

Later, when we were being particu¬ 
larly nastily depth charged. I'd go back 
to the yeoman's file on my submarine 
and admire my medical record with 
the big red stamp on the front. “Dis- 
qualified for Submarine Duty." 

When we were graduating from the 
school they gave us an opportunity to 
sign up for S10,000 in life insurance. 
Who needs that, I laughed. After my 
first war patrol I decided that the 
Japanese were really serious about 
killing us. In fact they'd come much 
too close a few times. So I applied for 
the insurance. 

Two war patrols later I got a letter 
saying that the doctor had missed fill¬ 
ing in one of the blanks on the applica¬ 
tion so I had no insurance yet. Having 
survived a whole lot more depth 
charging, strafing, and bombs being 
dropped on us (and missing). I said to 
hell with their miserable insurance. 
When we had some very close calls 
and none of us were at all sure we 
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were going to make it, I thought per¬ 
haps I'd made a mistake in passing up 
the insurance. 

Actualiy the insurance was a pretty 
good deal, so I finally signed up for it 
the day they mustered me out a cou¬ 
ple years later. 

Reunions 

My old Drum crew gels together 
every year for a reunion. At first I put 
off going because I really didn't want 
to see all those kids I lived and worked 
with 30 years before as old men. None 
of us like to come to grips with the 
fact that we're getting old and 
this would force me to face it. After a 
couple of years I started attending 
reunions. By then many of my old 
shipmates were already dead. The 
smokers, mostly. 

I go every year or two, getting to¬ 
gether with fewer and fewer each year 
as my old buddies die off. We meet in 
Mobile, where our old boat is tied up 
next to the Alabama in Battleship 
Park. If you're ever down there please 
stop and visit the Drum SS-228 and 
see where I spent most of the war. 
■ifou'll also have a chance to read the 
early 'Drum Newsletters" I put out, 
complete with some great stories of 
the things that happened to us. 
They're framed and hanging on the 
bulkheads. I was the only one on the 
boat with a camera, so I had tons of 
pictures for the newsletter. I even had 
my own developing tank so I could 


process my film anywhere we stopped 
for a refit and rest camp between war 

A lot of people aren’t comfortable in 
submarines. It's a poor place for 
claustrophobics. It's even a bad place 
for nen/ous people, particularly during 
a serious depth charge attack. It’s hot 
. . . often running 150° or more. You 
don't dare make the slightest noise 
and you can hear the screws of the 
ships above you as they drop their 
depth charges. 

Well, so much for 50 years ago. Oh 
yes, that summer, before I joined the 
Navy, I worked at G.E. in Schenectady 
in Building 89, testing and aligning ra¬ 
dio transmitters for the Army. Old- 
timers will remember the BC-191. It as 
designed in 1935 and was a huge 
clunker with a series of seven plug-in 
tuning units, each the size of a bread 
box and the weight of a cinder brick. 
This rig was so crummy It wasn't even 
worth converting for ham use after the 
war. It was supposed to be used for 
command cars and trucks. 

The command-set SCR-274N 
transmitters (and receivers) were a 
fraction of the size and weight, were 
far more stable, and pul out as much 
power. These were converted lor ham 
use by the zillions. I enjoyed convert¬ 
ing the BC-459S and used one drive 
my pp-813 kilowatt amplifier when 1 
got into working DX. 

Maybe next year I'll write about 
1943. Maybe not. 


Packet on the Mac 
(Update on Last Month's Update) 
Refer to the above article on page 
8 of the October 1992 issue. The up¬ 
date of the parts placement diagram 
(see Figure 2 in the November '92 


Updates section) is incorrect due to 
a printing error. The overlay was inad¬ 
vertantly shifted down in last month's 
diagram. See Figure 1 in this column 
for the correct parts placement 
diagram. §Q 



Figure 1. The corrected parts placement diagram of the PacketMac Modem 
showing the jumper wires as well as the new pad assignments (shown in red). 
Using these new pad assignments, Just follow the wiring hookup chart in Figure 4 
in the original article tor the proper connections. 
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active ham potentiai buyers can see it than the few hundred iocal hams who come by a flea 
market table. Check your attic, garage, cellar and closet shelves and gel cash for your ham and 
computer gear before it's loo old to sell. You know you’re not going to use it again, so why 
leave it for your widow to throw out? That stuff isn't getting any yo unger! 

The 73 Flea Market, Barter 'n' Buy. costs you peanuts (almost)—comes to 35 cents a word 
for individual (noncommercial) ads and S1.00 a word for commercial ads. Don't plan on telling a 
long story. Use abbreviations, cram it in. But be honest. There are plenty of hams who love to 
fix things, so if it doesn't work, say so. 

Make your list, count the words, including your call, address and phone number. Include a 
check or your credit card number and expiration, if you're placing a commerciai ad. include an 
additional phone number, separate from your ad. 

This is a monthiy magazine, not a daily newspaper, so figure a couple months before the 
action starts: then be prepared, if you get too many cails, you priced it low. if you don't get 
many calls, too high. 

So get busy. Blow the dust off. check everything out, make sure it stiil works right and 
maybe you can help make a ham sure It still works right and maybe you can help make a ham 
newcomer or retired old timer happy with that rig you're not using now. Or you might get busy 
on your computer and put together a list of small gear/parts to send to those interested? 

Send your ads and payment to the Barter 'n' Buy, Sue Colbert, 70 Rt. 202N, Peterborough 
NH 034S8 and get set for the phone calls. 


The deadline for the January classi¬ 
fied ad section is November 12,1992. 


HAM RADIO REPAIR CENTER, quality 
workmanship. Solid state or tube, all 
makes and models. Also repair HF ampli¬ 
fiers. Affordable Electronic Repair, 7110 
East Thomas Rd., Scottsdale AZ 85251. 
(602) 945-3908. BNB220 

GIVE THE GIFT OF MUSIC THIS HOLI¬ 
DAY SEASON. THE RYTHM OF THE 
CODE Morse Code Music. See ad index to 
locate our display ad. Kawa Productions, 
PO Box 319, Weymouth MA 02188. 

BNB221 


FINALLY HEAR those unreadable signals 
buried in noise, heterodynes, tuner uppers. 
The REVOLUTIONARY new JPS audio fil¬ 
ter NIR-10, digital signal processing, sim¬ 
ple hook up, deep discounted S329.95 de¬ 
livered! Authorized dealer: Davis RF Co., 
P.O. Box 230-S, Carlisle MA 01741. 24- 
HR. Orders: (800) 484-4002, code 1356. 

BNB254 


THE MOST COMPLETE AND COMPRE¬ 
HENSIVE RESISTOR COLOR CODE 
IDENTIFICATION CHART/COIL WINDING 
DATA CHART/L, C, F NOMAGRAPH. Is 
your resister identification getting rusty? 
Don’t waste time looking for that old basic 
electronics book. Have this handy chart 
posted above your work bench. Chart in¬ 
cludes these hard to Interpret 5-band preci¬ 
sion resistors, includes all known tolerance 
colors too! Included with the resisor chart 
is a handy coil winding data chart for RF 
coil windings. For those who hate lo do 
math calculations, if you know any two of 
your L, C, or F, you can find the other in¬ 
stantly with Ihis handy L, C, F Nomagraph! 
Send S3,00 to TMS ELECTRO DATA 
INC., 4906 S.E. Mills, Lawton OK 73501, 
BNB255 


QRP KITS IN CANADA! CW Transceivers, 
Receivers, Morse Keys, and more. De¬ 
tails; "CQ RADIO KITS," Box 1546, Brad¬ 
ford, Ontario. L3Z-2B8 CANADA. (416)- 
775-9119. BNB433 


QSL CARDS- Look good with top qualily 
printing. Choose standard designs or fully 
customized cards. Request free brochure, 
samples (stamps appreciated) from 
Chester QSLs, 310 Commercial, Dept. A, 
Emporia KS 66801. FAX (316) 342-4705. 

BNB434 


REVOLUTIONARY HYBRID AERIAL 
WIRE: 168-strand copper "FLEX- 
WEAVE" Tm, #14, strong. Ultra Flexible, 
ties in knots, nonstretch, won't rust/kink 
like copper weld, $36.95 first 275’ (mini¬ 
mum), S,13/ft. thereafter, includes ship¬ 
ping! (Radial wire only.) Catalog SI.00. 
DAVIS RF Co., P.O. Box 230-S, Carlisle 
MA 01741. (800) 484-4002, code 1356. 

BNB557 

COAX, GROUND RADIAL WIRE, lowest 
cost, top quality, MilSpec RG-213, S.38/ft.; 
RG-8X, $.19; RG-58, $.18; LOW LOSS 
Belden equiv. RG-9913, $.39; any lengths 
plus shipping. Radial wire #16, 
$39.50/1000 ft. includes shipping! Immedi¬ 
ate shipment. Catalog, $1.00. DAVIS RF 
Co., P.O. Box 230-S, Carlisle MA 01741. 
(800) 484-4002, code 1356. BNB562 

RIG REPAIR by 20-year ham. Fast, rea¬ 
sonable. Skip Withrow, 5404 S. Walden 
Street, Aurora CO 80015. (303) 693-0997. 

BNB702 

IBM PC VIDEO DIGITIZER 640 BY 480 
RESOLUTION. 256 gray levels, $89.98. 
Demo disk, $3. Information, SI. Color- 
burst, Box 3091, Nashua NH 03061. 

BNB703 

ROSS' SSSS NEW December (ONLY): 
KENWOOD TS-450S SPHONE, TH-78A 
SPHONE, TM-241A $355,00, TS-711A 
$1000.00, MFJ 815B $52.00, 949E 
$134.90, 311 $40,00, HEATHKIT HW2P 
$239,99, HW24HT $299,90, HK232A 
$230.00, TELEX HYGAIN CD-4511 
$240.00, 372-S $419.90, 500 FT RG-213 
$150.00, YAESU FT-470 $470.00, FT- 
703RTT $259,90, SC-1 $139.99. YR-901 
$499.99. ALL LIMITED TIME OFFERS. 
OVER 9,037 ham-related items in stock for 
immediate shipment. Mention ad. Prices 
cash, F.O.B. Preston, HOURS TUESDAY- 
FRIDAY 9:00 TO 6:00, 9:00-2:00 P.M, 
MONDAYS, CLOSED .SATURDAY & SUN¬ 
DAY, ROSS DISTRIBUTING COMPANY, 
78 SOUTH STATE, PRESTON ID 83263. 
(208) 852-0830. BNB707 

GIANT SOUR PANELS $44.00 EAI Ex¬ 
cellent Prices/Solar Equipment/Acces¬ 
sories. Free Information/Send Stamped 
Envelope, Catalog $3.00. To: Quad Ener¬ 
gy, P.O. Box 690073, Houston TX 77269, 
(713)893-0313, BNB715 

SIMPLEX REPEATERS $149.00! We 
manufacture them ourselves. Quad Ener¬ 
gy. (713) 893-0313. BNB716 


ELECTRON TUBES: All types and sizes. 
Transmitting, receiving, microwave . , , 
Large inventory = same day shipping. Dai¬ 
ly Electronics, 10914 NE 39th ST. Suite B- 
6, Vancouver, WA 98682. (800) 346-6667 
or (206) 896-8856. BNB719 

WE HAVE IT! AEA, Astron, Bencher, But¬ 
ternut, Callbook, Comet, Diamond, Hustler, 
Kantronics, Larsen Antennas, MFJ, Radio 
Shack, Smiley, antennas. Valor antennas, 
and more. Small town service with dis¬ 
count prices. Dandys, 120 N. Washington, 
Wellington KS 67152, (316) 326-6314. 

BNB722 

MINIATURE POLICE RADAR TRANS¬ 
MITTER one mile range, $41 assembled, 
$31,00 kit, (219) 489-1711, P.O. Box 
80096, Fort Wayne IN 46898, BNB725 

BUILD YOUR OWN WIRE ANTENNAS, 
parts, GROUND RADIAL WIRE, open-wire 
feedlines, copper-weld, insulators, coax. 
Dacron rope, baluns, etc., LOWEST 
PRICES. Catalog, $1.00, DAVIS RF Co., 
P.O. Box 230-S, Carlisle MA 01741. (800) 
484-4002, code 1356. BNB726 

HAM RADIO REPAIR—Prompt service. 
ROBERT HALL ELECTRONICS, 1660 Mc¬ 
Kee Rd., Suite A, San Jose CA 95116. 
(408) 729-8200. BNB751 

TEN-TEC, new factory boxed latest 1992 
production models, USA made, 535 Arg¬ 
onaut, 536 Delta, 563 Omni 6, 585 
Paragon Transceivers, 420 Hercules, 422 
Centurion, 425 Titan Linear Amplifiers, 
238, 253, 254 Antenna Tuners, 239, 240 
Dummy Loads, mobile HF Antennas, Key- 
ers. Cabinets, Filters, Visa/MC or check, 
for best mail-order deal, write/phone Bill 
Slep 704-524-7519, SLEP ELECTRONICS 
COMPANY, Box 100, Otto NC 28763- 
0100. BNB756 

AMIGA, MACINTOSH, ATARI, ST/XL/XE 

Amateur Radio and electronics PD soft¬ 
ware, $4.00 per disk. Send 2 stamp SASE 
for catalog. Specify which computer! KD- 
ware. Box 1646, Orange Park FL 32067- 
1646. BNB757 

LOWEST PRICES ON RAMSEY KITS 
AND ASTRON POWER SUPPLIES. Send 
SASE for price list. INTERNATIONAL 
PRODUCTS, INC., 5083-A Jonestown Rd. 
Suite 441-7312, Harrisburg PA 17112. 

BNB759 

AMATEUR RADIO SERVICE: Complete 
repair facility. 15 years communications re¬ 
pair experience. Special service needs? 
No problem. Give us a call. Compassion¬ 
ate rates. HAMSERV, 1720 Grand Ave., 
Waukegan IL 60085. (708) 336-2064 
(Dean) or Voicemail at (708) 580-2034. 

BNB760 

THERMOGRAPHED CARDS! Raised 
print QSLs at flat printing prices. Samples: 
Phone (817) 461-6443 or write: W5YI 
Group, Box 565101, Dallas TX 75356. 

BNB761 

WANTED; HAM EQUIPMENT AND OTH¬ 
ER PROPERTY. The Radio Club of Junior 
High School 22 NYC, Inc. is not only the 
Big Apple’s largest Ham club but also the 
nations only full time non-profit organiza¬ 
tion working to get Ham Radio into schools 
around the country as a theme for teach¬ 
ing using our EDUCOM-Education Thru 
Communication-program. Send your radio 
to school. Your donated amateur or other 
properly, which will be picked up or ship¬ 
ping arranged, means a tax deduction to 
the full extent of the law for you as we are 


an IRS 501 (c) 3 charily in our twelfth year 
of service. Your help will also mean a 
whole new world of eiiucational opportuni¬ 
ty for children around the country. Radios 
you can write off, kids you can't. Please, 
write-phone-or FAX the WB2JKJ "22 
Crew" today: The RC of JHS 22, POB 
1052, New York NY 10002. Telephone 
(516) 674-4072 and FAX (516) 674-9600. 
Young people, nationwide, can get high on 
Ham Radio with your help. Meet us on the 
WB2JKJ CLASSROOM NET: 7.238 MHz. 
1200-1330 UTC and 21.395 MHz. 1400- 
2000 daily. BNB762 

ELIMINATE MULTIPLE NOISE TONES in 
your receiver audio output. The revolution¬ 
ary new JPS notch filter, model #NF-60, 
Digital Signal Prooessing simple hook up. 
Unlike other Notoh Filters, notohes out 
multiple varying tones. Deep Discounted: 
$139.50 delivered continental U.S.I (Else¬ 
where $150.00 plus shipping.) Authorized 
JPS dealer: Davis RF Co., P.O. Box 230-S, 
Carlisle MA 01741. 24-HR orders: (800) 
484-4002, code 1356. BNB763 

SOLAR POWERED HAMS! The 
Sunswitch is a charge controller to protect 
your batteries from over charge. Power 
MOSFETs are used, no relays! Assembled 
tuned and tested $39.95 plus $2.50 ship¬ 
ping. Sunlight Energy Systems, 2225 
Mayflower NW, Massillon OH 44647. 

BNB774 

MILITARY MONITORING ANTENNAS: 

broadband VHF/UHF discones, biconicals, 
satcom types, 30-1000mc. shipboard con¬ 
struction, 'N' connectors, satcom preamps, 
antenna multicouplers, cables, acces¬ 
sories. (419) 726-2249. BNB813 

FREE SHAREWARE AND HAM CATA¬ 
LOG for IBM or CoCo. Morse code com¬ 
puter intedaces, $49.95. Dynamic Elec¬ 
tronics, Box 896, Hartselle AL 35640. 205- 
773-2758. BNB815 

CALLER ID For Your Computer! PC 
compatible TSR pops up with caller’s 
name and other information you wish to 
keep. Logs all incoming phone calls. 
Assign alarms or lock oul specific callers. 
Check with your local phone company 
for availability of CUD service. Interface 
& Software $59.95. (301) 428-7210. 

BNB820 

RADIO HOBBY BBS! 1000’s free ham 
programs. (708) 238-1901. 14,4/96/24/12/ 
300 bps. BNB821 

EASYTERM for full control of the PK-232 
and Kenwood Digital Radios. This sophisti¬ 
cated low cost ($29.95) program includes 
a 30 page manual. For more information 
call 1 -800-336-7796 any time. BNB823 

FOR SALE: Collection of 15 disks ol 
Shareware software for Ham, electronic 
design, antenna design and circuit element 
design. All disks are for the PC/MS DOS 
Send $39.95 & $5.00 for Handling 
KC4CIQ, 213 Holly Ave., So. Piftsburg Tl\ 
37380. BNB824 

DESIGN CUSTOM FIR DIGITAL FILTERS 

for DSP projects. FIRPLOT v2.8 create; 
length 3-128 Bandpass, LP, HP, Notch fil 
ter coefficients on any PC. Details in HF 
4/89 or SASE. Executable w/manual $5; 
on 3,5/5.25" Paul Selwa, NB9K. 61 E 
Tilden Dr., Brownsburg IN 46112. BNB825 

SEIZED GOODS, radios, stereos, comput 
ers, and more by FBI, IRS, DEA. Availabli 
your area now. Call 1-800-338-3388 ext 
C-6223. BNB826 
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HENRY RADIO 3K CLASSIC AMPLIFIER 
3.5 30MHz, AMP is in showroom condi¬ 
tion, 1 1/2 years old, all reasonable offers 
considered, original cost $2,700. If pur¬ 
chased, you must arrange shipping or pick 
up. Call 401-272-4916. BNB828 

YAESU FT-890 Xcvr New, in factory box 
$799.95. Tom-W5LON, Austin TX (512) 
261-8432> BNB829 

CUSTOM BEAM HEADINGS, $3.75 post¬ 
paid, F. Aden, N7SOK, 4096 Marcia Place, 
Boise ID 83704. BNB830 

DIGITAL SWR and POWER METER, As¬ 
semble, Kit, or Plans, with Alarm and Set 
Points.FREE information. RUPP ELEC¬ 
TRONICS, 5403 Westbreeze, Fort Wayne 
IN 46804. 219-432-3049. BNB831 

R-390-A SERVICE; module repair to com¬ 
plete remanufacture, cosmetic restoration, 
20 years experience, expert service, 1- 
week turnaround. Very reasonable, any 
condition accepted. (419) 726-2249. 

BNB834 

FCC COMMERCIAL LICENSE PREPA¬ 
RATION RADIOTELEPHONE-RADIO 
TELEGRAPH. Latest home study fast 
easy audio video.FREE details WPT Publi¬ 
cations 1-800-800-7588. BNB840 

PRINTED CIRCUIT BOARDS-etched, 
drilled, tin-plated. Single sided $1.25/sq. 
inch. No setup charge. Send negative or 
artwork ($10.00 for negative). We can gen¬ 
erate artwork from your schematic. CHEL- 
CO ELECTRONICS, 61 Water St. Mayville 
NY 14757 1-800-388-8521. BNB842 

CUBAN FOOD RECIPE BOOKLET, Black 
Beans, Yellow Rice, Picadillo, Ropa Vieja, 
more. $5.00 Postpaid. Ken Merrill, 10234 
SW 55th Lane, Gainsville FL 32608. 

BNB870 

NEVER BEFORE! 20.000 shareware pro¬ 
grams on three CD-ROM discs. $69 plus 
$5 shipping. Including many useful ham 
programs. Amazing value! Dealers want- 
edl Crosley, Box 276G, Alburg VT 05440, 
(514)739-9328. BNB871 

ARROW ANTENNA 2M Portable Beam 
converts from walking stick to 4 eiement 
beam in less then 2 minutes. High gain, 
wide bandwidth, low SWR. Weighs only 
1.3 LB. $65. & $7. S&H. Al Lowe NOIMW. 
(303) 663-5485. 1461 Peacock PI, Love¬ 
land CO 80537. BNB872 

K8XF TELEGRAPH KEYS IMPORT 
COMPANY. Just arrived Hi-Mound's re¬ 
markable quality, superior constructed 
keys affordably priced. MK-705 lam¬ 
bic dual paddle, marble base $129.95. 
HK-702 Handkey, marble base $149.95. 
BK-100 Bug, bakelite base $154.95. Keys 
have plastic dust covers. Shipping $8 
UPS. Florida OPS 6% sales tax. Flyer, 
S.A.S.E, appreciated. K8XF, 9929 Fox 
Squirrel, Newport Richey FL 34654. 

BNB873 


CW ENTHUSIASTS! Be proud to own one 
of these hand-crafted brass morse keys. 
Realistic prices. Details. CO Radio Kits, 
P.O. Box 1546, Bradford. Ontario. L3Z2B8. 
Canada. BNB874 

FREE Ham BBS. 317-742-2214. BNB899 

AMATEUR RADIO REPAIR!! All makes & 
models maximum labor per unit, $80.00. 
TELO (Dan), 1302 S. Uplands Dr., Ca- 
mano Island WA 98292. (206) 387-3558. 

BNB900 


HEATHKIT NOSTALGIA-History in pic¬ 
tures and stories of and by the people in¬ 
volved. 124 page paperback by K8TP. 
Send $9.95 (plus tax in WA) to Heath Nos¬ 
talgia, 4320-196th S.W., Suite B-111, Lyn¬ 
nwood WA 98036. BNB903 

COMMUNICATIONS AT ITS BEST! AR- 
900 $219.00, AR-1000XC $399.00, AR- 
2500 $439.00, AR-3000 $969.00, Lowest 
prices on AOR Radios guaranteed. 
CB's, Scanners, Radar detectors, caller 
ID'S, and more. Free Shipping 
Visa/MC/AMEX. Turbo Electronics, 366 
North Broadway, Suite 310, Jericho NY 
11753. Inquiries: 516-938-1946/orders 1- 
800-33-TURBO. BNB905 

R-390-A SQUELCH MODIFICATION: 
small external add-on module, super sen¬ 
sitive, works great on AM and SSB, 15 
minute installation, insfmcfions included. 
$25.00. (419) 726-2249. BNB906 

LIGHTNING BUSTER. Protect your in¬ 
vestment before it’s too late! Gas dis¬ 
charge arrestor, DC to 500 MHz. 500 
Watts PEP, SO-239. $39.95. ELECTRO¬ 
MAN, Dept. 73, Box 24474, New Orleans 
LA 70184. BNB914 

WANTED: BUY & SELL All types of Elec¬ 
tron Tubes. Call toll free 1 (800) 421-9397 
or 1 (612) 429-9397. C & N Electronics, 
Harold Bramstedt, 6104 Egg Lake Road, 
Hugo MN 55038. BNB915 

ESTATE SALE; Wilton, CT—Rohn HDBX 
48 FT. Tower. Tri Band plus 40, 11 EL on 
144 & 440. tri-Band vert. 2-220-440. 
Comes complete with 175 FT. Dipole on 
two acres, Cul-De-Sac, and 5 brms, 3-1/2 
baths. 400SF finished shack (over 2 car 
garage) 2FP, 2 outbldgs, attached Gmhse, 


exquisite gardens, stone walls, new kitch, 
HWD Firs, new furnace, fresh paint in/out, 
new roof, new driveway. Ready to go. 
Priced at $587,500 well below peak value, 
surviving spouse is moving on. CONTACT 
KA1AIA at (203) 762-8378. BNB916 

COMMODORE 64 HAM PROGRAMS-8 
disk sides over 200 Ham programs 
$16.95V$.29 stamp gets unusual software 
catalog of Utilities, Games, Adult and 
British Disks. Home-Spun Software, Box 
1064-BB, Estero FL 33928. BNB917 

ENGRAVING-CALL PINS-Clocks-Club 
Award Plaques/Trophies-Desk Holders- 
Pen Sets-Equipment I.D. Plates. Send 
$2.00 for catalog or SASE for popular 
hamfest items to: TR Enterprises, Box 36 
B, Tyler Hill PA 18469. BNB962 

PRINTED CURCUIT BOARDS for projects 
in 73, Ham Radio, QST, ARRL Handbook. 
Ust SASE. FAR Circuits. 18N640 Field Ct., 
Dundee IL 60118. BNB966 

COMPONENTS FOR QRP’ERS, HOM- 
BREWERS AND HOBBYISTS. Great 
selection and great prices large SASE 
to KA7QJY. COMPONENTS, Box 3893, 
Logan UT 84323. 801-563-5173. 

BNB967 

MARCONI SAUD AND TESU TATERS! 
ElectroMeals Cookbook, available just in 
time for holiday gift giving. 125+ recipes, 
$12.00 plus $3 S&H. ELECTROMAN, 
Dept. 73, Box 24474, New Orleans LA 
70184. BNB968 

AZDEN SERVICE by former factory tech¬ 
nician. Southern Technologies Amateur 
Radio. Inc,, 10715 SW 190 St. #9, Miami 
FL 33157. (305) 238-3327. BNB979 


COMMODORE 64 REPAIR Fast turn 
around. Southern Technologies Amateur 
Radio, 10715 SW 190th Street #9, Miami 
FL 33157. (305) 238-3327. BNB982 

SURPLUS Huge quantities. Lowest prices 
in America! Dea!ers wanted. Cata!ogs $3. 
SURPLUS TRADERS, Box 276A, A!burg 
VT 05440. BNB985 

HOBBY/BROADCASTING/HAM/CD/SUR 
VEILLANCE transmitters, amplifiers, cable 
TV, science, bugs, other great projects! 
For cata!og, ca!l/write (916) 534-0417. 
PANAXIS, Box 130-S9, Paradise CA 
95967. BNB991 

CELLULAR HACKERS BIBLE- $54,45. 
Cellular Programmers Bible-$84,45, Cable 
Hackers Video-S39.95, Satellite Hackers 
Bible-$56.95, Scanner Hackers Bible- 
$34.45. TELECODE, P.O. Box 6426-RF, 
Yuma AZ 85366-6426. BNB993 

VIDEOCIPHER/SATELLITE/SCANNER/ 
CABLE/AMATEUR/CELLULAR. Repair 
Manuals, Modification Books & Soft¬ 
ware. Catalog-S3.00. TELECODE P.O. 
Box 6426-RF, Yuma AZ 85366-6426. 

BNB994 

ROTOR PARTS ROTOR service, ROTOR 
accessories: Brak-D-Lays, Quik-Connects, 
Pre-Set mods. NEW models for sale. Free 
catalog. C.A.T.S., 7368 SR 105, Pem- 
berville OH 43450, BNB996 

SUPERFAST MORSE CODE SU- 
PEREASY. Subliminal cassette. $10. 
LEARN MORSE CODE IN 1 HOUR. 
Amazing supereasy technique. $10. Both 
$17. Moneyback guarantee. Free catalog: 
SASE. Bahr, 150-T3 Greenfield, Blooming- 
dale IL 60108. BNB998 
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TO SELL YOUR PRODUCT IN 73 
CALL DAN HARPER OR 
SUE COLBERT AT 800-274-7373 


1992 edition updates latest circuits, tum-ons, bypasses, 
bullet^^bags, ^ackc^^hers^^VCH^plus.^and^^-Mac^lixes^ 

Descramlhng VOL1 fsAsfcS), 'tlsg.VggVEdlons are 
all different. $14.95 each. MDS Handbook $9.95. 
Satellite systems under $600. $12,95(52). Any3/$29.95 
or 5/$49.95. Scrambling news monthly will keep you up 
to date on Plus Breaks. $24.95/ Yr. Special. Everything 
we have including Video. $109.95. New Catalog $1. 


CIRCLE 36 ON RE 


SUMMER SPECIAL 



OBWKlIEFOBCUBHENTrLyER. 

ALL SALES "CAS-H'- OR 'CERTIFIED FUNDS" SHIPPED BV UPS, 

C.W. WOLFE COMMUNICATIONS, INC. 

tt 13 Central Avenue 
Billings, Montana 59102 

★ FAX* FAX* FAX* 

(406) 252-9617 

★ TELEPHONE ★TELEPHONE ★ 
_(406)252-9220_ 


CIRCLE 20 ON READER SERVICE CARD 

73 Amateur Radio Today December, 1992 93 









Number 29 on your Feedback i 

Random output 


Number 301 

Propagation 


Feedback card 


David Cassidy NIGPH 


Jim Gray WIXU 


There was an amateur radio industry 
meeting at the Nationai Convention in 
Los Angeies a few months ago. i don’t 
generaliy go to these meetings, but i 
happened to be free at meeting time 
so i went. One of the main topics of 
discussion was: Now that we’ve had a 
nice upswing in the number of new 
iicensees, the ham industry shouid take 
some responsibiiity in keeping these 
newcomers invoived in the hobby. 

One of my esteemed coiieagues in 
the pubiishing fieid went on at some 
iength, stressing the point that the in¬ 
dustry hasn’t done anything to heip the 
newcomer, and that we ought to, as a 
group, be doing something, i was so 
astounded at this statement that i didn’t 
open my mouth, but i wiii now. 

i have a question for the entire ama¬ 
teur radio industry: What the heii do you 
think Radio Fun is? Wayne Green in¬ 
corporated has invested thousands and 
thousands of doilars in the starting and 
continuation of Radio Fun. We go to 
great pains to make sure that every sin¬ 
gle new licensee gets a couple of free 
issues of Radio Fun as sort of a “wel¬ 
come to amateur radio." Do you know 
how much it costs to produce and mail 
over 10,000 tree issues of Radio Fun 
every month? We work long and hard, 
trying to develop editorial features and 
columns that are specifically of interest 
to newcomers. For almost two years, 
the staff of 73 have been putting in ex¬ 
tra time and effort to produce Radio 
Fun, and not one—NOT ONE—employ¬ 
ee has received one penny in extra 
compensation. We haven't hired any 
new staff to take care of the added 
work load, either. 

Am I telling you all this to get your 
sympathy? No! Radio Fun is a busi¬ 
ness, and we’re sure that eventually it 
will be profitable. Business start-ups are 
risky any time, and in the middle of a 
recession they are almost insane. (I 
tried that argument with Wayne two 
years ago. He told me to get Radio Fun 
started anyway.) Yes, we started Radio 
Fun in order to help the newcomers, but 
none of you are so thick as to believe 
we didn’t hope to eventually make a 
profit. Find a need and till it. That’s the 
American way. 

73 isn’t (and never has been) part of 
the ham radio industry clique. There 
was a time when we weren’t allowed to 
exhibit at ARRL conventions. When we 
finally were allowed to exhibit, we were 
usually given booth space in the back 
corner of the exhibit hall. Even though 
those days are over, we continue to pay 
the price for past and present boat 
rocking. That's OK. It’s the price you 
pay for speaking your mind, and for as¬ 
suming that ham radio operators have 
enough intelligence to deal with tough 
issues and make up their own minds. 
Fine. We’ll deal with the narrow-minded 
sheep who hang up on our ad reps or 
who send Wayne unsigned hate mail. 
We can deal with certain publications 
whose writers take pot shots at us, 
while hiding behind pen names. Those 
folks wouldn't know an original thought 
or a good idea if it bit them on the ass 
(and their publications are a joke, any¬ 
way). All of this, and much more, are 
part of the package when you work for 
Wayne, but for the ham radio industry, 
because of petty jealousy, to simply ig¬ 


nore (and in a few cases, to back out of 
signed advertising agreements) the fact 
that Radio Fun exists is ludicrous. 

I would like to remind the ham indus¬ 
try that one company—the company 
that brings you 73—has done some¬ 
thing to hetp keep the newcomers In¬ 
volved. Radio Fun is the only publica¬ 
tion that guarantees exposure to the 
entire population of ham radio begin¬ 
ners. Just because a small vocal minor¬ 
ity of League-brainwashed companies 
have some unspecified problem with 
Wayne Green doesn’t change the fact 
that he is the only one of you who has 
put his money where his mouth is when 
it comes to helping the newcomers. 

I’ll clue you into another fascinating 
fact: The 25,000+ monthly readers of 
Radio Fun love it. Since we started Ra¬ 
dio Fun we have received exactly 
three—THREE—complaint cancella¬ 
tions. Our renewal rate after the first 
year is astounding. Except for the occa¬ 
sional late mailing or ripped magazine, 
we have received absolutely no com¬ 
plaints about the magazine's content. 
We get buckets of mail from newcom¬ 
ers who thank us for providing a publi¬ 
cation for them. I have actually had 
people—dozens of them—walk up to 
me at shows and thank me for Radio 
Fun. They are thanking me for some¬ 
thing they are paying fori It’s amazing. 

And yet, the ham radio industry has 
the nerve to sit around and complain 
that nothing is being done for the new¬ 
comer. Give me a break, guys! Radio 
Fun is there, and it has been for close 
to two years. It will be there two years 
from now, too. It reaches an audience 
that nobody else is reaching, for a frac¬ 
tion of the cost of any other advertising 
method. In fact, we are currently work¬ 
ing on a program that will make it possi¬ 
ble for just about any company to ad¬ 
vertise in Radio Fun for such a low rate 
that it totally negates the old “we can’t 
afford fo advertise” complaint. In fact, 
certain types of products won’t pay any¬ 
thing. 

I don’t mind taking heal for Wayne 
and his outspoken views. I don’t mind 
the occasional snub we get from some 
of the less-enllghtened In our Industry 
(though, taking out their 20-year-old 
anger at Wayne on his employees 
seems a bit dumb). I can accept that 
there are those who, out of spite and 
jealousy, are willing to pass up the op¬ 
portunity to make money (I don't under¬ 
stand it, but I can accept it). What I 
can’t accept is a small minority of know- 
it-alls who choose to ignore the fact that 
Radio Fun exists—that it's another 
good idea from the fertile mind of 
Wayne Green—and, most importantly, 
that the folks listed on the masthead of 
this magazine work their butts off to 
give the ham industry the opportunity to 
reach a lucrative new audience. 

You guys can choose to ignore our 
efforts if you want. If you don’t see the 
business sense of advertising in Radio 
Fun then there’s not much we can do 
for you (though I can’t fathom why a 
company would not want to reach the 
newcomers). Let’s just not forget that 
when you were sitting around complain¬ 
ing that nothing was being done, 
Wayne Green and his Team had al¬ 
ready been hard at work for almost two 
years. Q 
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December “conditions' are expected to 
be very interesting astronomically as well 
IS ionospherically. Beginning on December 
23rd and extending to December 24th, 
Ihere will be a PARTIAL ECLIPSE OF THE 
SUN sun visible in eastern China, Korea, 
Japan, extreme eastern Siberia, and south¬ 
western Alaska. On December 9th-10lh 
e will be a TOTAL ECLIPSE OF THE 
MOON visible in Asia, Europe and Britain, 
Africa, Iceland, Greenland, S. America (ex¬ 
cept southernmost). Central America, and 
North America (except the West Coast). 

December will bring excellent HF open- 
ngs on Good (G) days during the month 
with DX during daylight hours into 
most parts of the world—moving 
westward with the sun. The higher 
HF bands will close earlier than in 
summer, but you can expect good 
short-skip openings also during 
the daytime. The bands above 30 
meters will close by dark or a little 
after. The HF bands from 30 me¬ 
re down through 160 will be¬ 
come increasingly DX-active dur¬ 
ing the late afternoon and evening 
hours, and will continue to provide 
openings around the world until 
after dawn. Short skip from coast 
to coast will also be available dur¬ 
ing the nighttime hours on most of 
the lower HF bands. In general, 
the lower the frequency, the later 
the bands will open for DX, wifh 
30 meters opening in mid-after- 
)n followed by 40 meters and 
finally 80 and 160 meters in the 
early evening hours. 

Be sure to use grey-line propa¬ 
gation, too, which follows the 
paths of sunrise and sunset 
around the world. Long path 
openings may also be expected in 
early morning hours as well, so 
December should offer some 
good DX opportunities. 

The charts show which day 
ought to be Good (G) Fair (F) or 
Poor (P). The poor days will be 
centered around December 4th 
and I think you will find the days 
surrounding this date to be very 
"interesting" in a geophysical 
sense. Be particularly alert for so¬ 
lar disturbances, and magnetic 
storms on earth. Also, around 
the 15th and 19th there are likely 


the solar flux values have been low for the 
past several months, coincident with de¬ 
clining sunspot numbers. The peak activity 
of Cycle 22 was during August 1989, so 


1996 .. . perhaps sooner! Recent studies 
seem to point toward an apparent "cycle’’ of 
22 years—with two peaks and two minima. 

Did you notice that I was clearly 
WRONG about October’s predicted POOR 
days on the 5th and 6th? These were great 
days for propagation... As I write, the pre¬ 
dicted Poor conditions for October around 
the 9th, the 17th and 20th, and again on 
the 30th and 31st, haven’t occurred, so 
maybe I’ll be vindicated. We’ll just wait and 






e highes 


“Try 80 meters. 

The bands shown represent tt 
usable a these times on "Good Days." 

Note that the lower frequency bands oper 
first and close last. 
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1 G-F 

2 F-P 

3 P 

4 P 

5 P-F 

6 F-G 

7 G 

8 G 

9 G 

10 G 

11 G-F 

12 F 

13 F-P 

14 F-P 

15 F-P 

16 F-G 

17 F 

18 F 

19 F-G 

10 G 

21 G 

22 G-F 

23 F 

24 F-G 

25 G 

26 G 

27 G-F 

28 F 

29 F-G 

30 G 

31 G 



























